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EXECUTIVE SUMMARY

Project Goal

This project was designed to conduct research related to the design, interconnection,
installation, commissioning, system performance, customer objectives and grid impacts of
the installed energy storage system and solar photovoltaic array at Mosaic Gardens at
Pomona. The lessons learned and best practices were captured and delivered as knowledge
transfer to key constituents within various departments in Southern California Edison. The
primary objective of this project was to demonstrate how customer storage can be
leveraged and to quantify impacts to both customers and grid stakeholders.

Technology Description

This project was conducted at an apartment complex operated by Linc Housing in Pomona,
California. Linc Housing partnered with SCE for technical and funding assistance to take
their building from LEED Platinum design to Zero Net Energy. The building is a three-story
low-income residential development consisting of forty-six apartment units on an infill lot.
The units vary in size from one to three bedrooms. Designed to the LEED Platinum
standard, this development includes underground parking, community laundry,
management offices, a community lounge with internet terminals, and a courtyard
playground area. The targeted tenants are low-income qualified, with half the units
designated for those who are identified as displaced or without shelter. The units are
projected to reduce energy usage by as much as 1,350 kWh compared to a current unit
built to code.

Energy storage was added to the site, with a rooftop photovoltaic solar system. The project
pairs four battery energy storage systems totaling 60 kW with two solar arrays providing a
total power capacity of 34 kW. Two 11.4 kW smart inverters connect with the batteries and
the PV systems, while a third inverter operates in solar-only mode. The solar-plus-storage

systems allow operation in a variety of modes to serve both customer and grid needs.

Project Findings

B Time-of-Use rates encouraging energy storage systems to discharge in the evening,
combined with solar only charging, may leave energy storage systems without
adequate capacity for backup during the evening hours.

B Incorrect placement of current transformers may create significant issues post
installation, and can be prevented by standardized best practice material, as
described in the project recommendation section, below.

B Installation of data monitoring prior to project installation provides historical data
essential to some analyses.

B Full utilization of BESS requires planning at building design in ordering to avoid the
need for complicated conduit and network connections that may be difficult to
impossible.
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Effectively scaling efforts in multifamily contexts is made difficult by the complication
of having a site that is a hybrid of residential and commercial

m  Combination of three-phase and single-phase systems

m  Mix of residential and commercial entities and incentives

Project Recommendations

In multi-tenant buildings, electrical components and sub-panels are often spread out.
Depending on distance and access to conduit, it may be difficult to backup a variety
of loads as intended. Additionally, startup currents and 3-phase loads need to be
investigated for backup potential.

Product support is often limited for end users. Utilities may be able to provide helpful
resources to their customers, including information on what modes of operation are
of greatest benefit and why.

Standardized requirement and best practice materials will assist the utility in
ensuring successful installs and documentation are delivered. Consider providing
installers with incentives to encourage success. Recommended materials include:

m  Description of parties responsible for documentation, and specific
documentation required should be provided

m Standardized hardware photos to be taken at installation site
m  On-site post-installation checklist

Comprehensive and properly configured monitoring systems are critical to achieving
optimal operation and reaching the full potential of any battery energy storage
system

m Standardized, automated monitoring techniques can find issues and report
back on data and performance quickly

Utilities may desire to use AMI data from pre- and post-installation to verify correct
operation of energy storage units. For instance, analysis of AMI data would help
determine when energy storage units are not being used for Time-of-Use
Management and bill savings
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INTRODUCTION

EPRI’s battery storage research and SCE’s operational engineers and DSM technology
demonstration teams have a strong history of collaboration and coordinated effort. This
relationship provided a unique opportunity to further the understanding of how SCE can
most effectively and efficiently incorporate battery energy storage technologies located
behind the meter for grid reliability, new models of distributed energy resources, and
additional customer savings benefits.

SCE’s Emerging Markets and Technology (EM&T) research program identified the multi-
family housing complex at Pomona Mosaic Garden as a key venue to test and validate
function, operation, and value of battery energy storage in the context of photovoltaic (PV)
solar and customer loads. This project sought to characterize customer values and grid
impact qualities associated with behind-the-meter (BTM) customer-sited energy storage.
The result of this effort was an analysis of the installation and use of energy storage,
yielding a series of useful learnings and ultimately providing forward-looking
recommendations. We intend for the learnings and recommendations produced through this
collaboration to provide avenues for SCE to capture greater grid value from customer-sited
energy storage assets, while also maximizing the customer value that incentivizes
customers to install these systems.
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BACKGROUND

Customer energy resource adoption trends are forecasted to increase substantially in the
Southern California Edison (SCE) service territory in the coming years. Specifically,
photovoltaic solar, electric vehicles, and battery energy storage will continue to add
intermittent generation, new coincident load, and a potential solution to mitigate those
impacts, respectively. Battery energy storage attachment rates to new PV solar
deployments are approaching 60% in pockets of the SCE grid, and there is a demonstrated
need to further define battery system impacts to customers and the grid. Battery energy
storage applications installed at customer sites differ from other distributed energy resource
options, such as distributed generation or energy efficiency. On the one hand, they are
“limited energy” resources with a narrow band of dispatch and operation, and they are not
yet distributed at wide scale. On the other hand, they are able to be dispatched to the
benefit of the grid with little to no impact on a customer’s lifestyle or business operations.

Under current energy and climate policy changes and reliability challenges, incentives in
California and other areas are now paving the way for rapid storage adoption. SCE’s
research interests in customer-owned storage are emerging and broad, and as customers
increase their adoption of solar-plus-storage systems at the multi-family level, SCE seeks to
understand how these systems can:

B Create incremental grid value in locations with demonstrated needs, such as areas
with reliability-related service interruptions or distribution circuits experiencing high
loads.

B Create incremental customer value above the typical use case for PV-paired battery
systems. Efforts may help to unlock additional customer value streams, such as
increased customer satisfaction or incremental customer revenue streams from grid
deferral.

B Provide “stacked value” benefit streams with solar plus storage and how those can
impact customer perceptions, customer education, and awareness of the use and
benefits of PV-paired battery systems for future models of DR programs.

This particular project incorporates four 15 kWh battery energy storage systems totaling 60
kW with two solar arrays having a total power capacity of 34 kW AC. Three smart inverters,
each capable of outputting 11.4 kW AC, are installed at the site. The solar and storage
systems are DC-coupled, with two of the three inverters each connected to two of the four
battery cabinets. Two monitoring systems provided data collection for the project. See
Figure 1 for a high-level view of the installation. One inverter is a solar-only inverter
operated consistently in Grid Tie mode. The battery inverters are able to operate in many
more modes, including—but not limited to—Priority and Clean Backup, Self-Supply, and
Time-of-Use modes.
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Certain operating modes, particularly those for backup power, allow for the powering of
essential-loads panels during grid outages. The system topography also allows circuits on
the essential-loads panels to be powered from solar PV and/or battery energy storage
without needing to have power routed through the building’s main AC bus.
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ASSESSMENT OBJECTIVES

This project was executed in multiple phases. Phase 1 concluded with the completion of
battery and solar interconnection. Phase II concluded with design validation, ensuring
interconnection was completed as intended, while reporting and fixing any issues that would
result in operational or data collection issues. Finally, Phase III executed test plans,
resulting in data used to characterize the Pika energy storage system as well as its impact
on the customer and the utility.

The research associated with this project addressed the following topics and concerns:

Interconnection: providing lessons learned and best practices.
Design: validation of as-built design.

Installation & design support related to backup loads.
Characterization of battery modules under operation.

Control Strategy: understanding the objectives of the parties involved—grid services
needs and customer requirements—and observing how certain control modes may
focus on achieving one party’s objectives or serve both simultaneously.

System Performance: evaluation of efficacy of energy storage systems and software
with respect to:

m  Control and communication, both local and remote
m  Grid services and tariff compliance
m Customer uses and applications

Economic Analysis: characterization of customer economics and grid benefits
associated with this system, and similar optimized systems, based on specific control
strategies

Technology/Knowledge Transfer: providing lessons learned, best practices, and
economic and technical data to various groups within SCE. The above tasks are
expected to assist the general public by contributing to more rapid interconnection of
battery energy storage systems (BESS) in the future. This work also provides further
information on control strategies and system performance, which may improve
renewable integration costs.

Southern California Edison Page 4
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TECHNOLOGY/PRODUCT EVALUATION

In this instance, the technology had been pre-selected by SCE for this application.

SYSTEM DESIGN

PRODUCT SOURCING, INSTALLATION, AND SUPPORT

The community solar-plus-storage system was installed by Promise Energy, with
interconnection assistance and analysis provided by Kliewer and Associates and
EPRI's customer-sited energy storage team. The lithium-ion battery was initially
provided by Pika Energy. Since then, Pika Energy has been acquired by Generac; the
new parent company helps manage, maintain, and service all previous product
installations. Appendix A provides detailed design documentation.

Data collection was performed using two primary monitoring systems: the PWRview
dashboard provided by Generac and the eGauge energy monitoring platform
provided by naak. Together, these monitoring systems measure and log values such
as AC and DC voltage, current, power, temperature, state of charge, production, and
system status. This data was critical for the testing, evaluation, and analysis of the
solar plus storage system and the novel control strategies to operate these assets in
ways that serve the needs and safety of both the customer and the grid.

CONFIGURATION

The system consists of three X11402 Smart Inverters, each capable of outputting
11.4 kW, and four Harbor Smart battery cabinets, each with 15 kWh energy
capacity, for a total of 60 kWh. The rooftop solar PV system rests at an angle on the
building’s flat white roof and faces south. The total power capacity of the solar PV
arrays is 33.66 kW DC and 34.20 kW AC.

The solar and storage systems are DC-coupled, with two of the three inverters each
connected to two of the four battery cabinets. The third inverter is a solar-only
inverter and operates consistently in Grid Tie mode. The battery inverters are able to
function in more operating modes, including—but not limited to—Priority and Clean
Backup, Self-Supply, and Time-of-Use mode.

CONTROL MODES

Control modes tested include Zero Export, Time-of-Use, Self-Supply, Clean Backup
and Priority Backup. Certain modes, particularly the backup power modes, allow for
the powering of essential-loads panels during grid outages. The system topography
also allows circuits on the essential-loads panels to be powered from solar PV and/or
battery energy storage without needing to have power routed through the building’s
main AC bus.

Southern California Edison Page 5
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TECHNICAL APPROACH/TEST METHODOLOGY

FIELD TESTING OF TECHNOLOGY

TEST PLAN

OVERVIEW

The test plan was designed to demonstrate and validate various modes of operation
for the installed Pika Battery Energy Storage System (BESS), and to provide
performance test results for characterization of BESS qualities such as round-trip
efficiency and battery degradation. Appendix B provides step-by-step test plan
details.

TIME-OF-USE OPERATION

Setting up the Time-of-Use (TOU) operating mode requires prior communication with
Generac and an understanding of the community’s utility rate and tariff. Generac
controls use Rebus beacons installed at the inverter to switch remotely between
operating modes, such as Self-Supply and Clean Backup during on-peak (or mid-
peak) and while accounting for off-peak prices and times. Generac curates a
selection of TOU schedules that they support, which can be chosen for one’s system.
Many of these schedules are specifically aligned to particular utilities throughout the
country, but others are generic schedules that can be used in various service
territories and contexts. Although this implies that Generac is able to create many
different, custom schedules to suit the unique and varied requirements of various
utilities, service territories, and applications, such custom schedules cannot be
created by end users. If an end user desires a specific schedule different from those
available from Generac’s curated selection, they could request it from Generac, but
the final decision on whether to produce such a schedule would be by the
manufacturer or technology provider rather than the end user or customer. For this
project, a standard schedule approved and provided by Generac was used.

Description of TOU Test

The Generac PWRcell battery at Linc Housing’s Mosaic Gardens at Pomona was set to
Schedule #29. This generic selection schedules the energy storage system differently
on weekdays and weekends. On Saturdays and Sundays, the system remains in
Clean Backup, presumably because different on-peak and off-peak pricing periods do
not normally occur during weekends.

On weekdays, Monday through Friday, the energy storage system is set to begin the
day in Clean Backup operating mode. Then at 4 pm, it should transition to Self-
Supply mode. At 8 pm, the system sets to Sell mode, which will discharge the
battery until its state of charge (SOC) reserve limit, which is set at 30% by default.
This SOC reserve limit can be adjusted in the inverter settings from the inverter LCD
screen. Finally, at 9 pm, the system returns to Clean Backup mode. Presumably, this
operating sequence assumes a peak Time-of-Use window from 4 pm to 9 pm. When,
at 9 pm, the battery returns to Clean Backup mode, it would be able to charge only
from solar PV generation. Given that solar PV is unlikely to be producing at this time,
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this means that the battery is unlikely to be able to provide significant backup power
during the evening hours, as its SOC would be limited to the 30% reserve limit, and
significant solar generation will not occur after 9 pm. Allowing the energy storage
system to charge from the grid, or increasing the SOC reserve would allow the
system to provide greater backup power capabilities over the evening hours, after
being discharged during the Time-of-Use period. Such adjustments are possible with
an energy storage system, but that was not part of the procedures in this case.

Expected TOU Results

On weekdays, the system is expected to charge up during the morning hours,
starting around when the PV begins to generate. Assuming a typical, sunny Southern
California day, the 60 kWh battery connected to an inverter rated for a maximum
charge power at around 20 kW should be able to charge the battery system in
approximately 4 hours, starting from first sunlight (this accounts for the ramp-up of
solar generation in the morning hours). The actual system topology of the site is two
sets of 11.4 kW rated battery-connected inverters that are each connected to two 15
kWh battery cabinets, though the simplified, high-level configuration and calculation
holds. With the battery system fully charged at that time, any remaining rooftop
generation produced would be used to power other community loads. The battery
would remain fully charged throughout the afternoon until 4 pm, when the TOU
schedule shifts the system into the Self-Supply operating mode. The means that the
battery will discharge in a way that makes up for whatever building load is not
covered by solar PV generation during those hours. Because the sun is not
completely set at 4 pm, the battery would not initially discharge at a high power or
current level, but as the sun continues to set, the battery will proceed to discharge at
a higher rate and power, following the net building load, up to its maximum output
current rating. At 8 pm, any energy left in the battery above its SOC reserve limit
will be discharged for an hour at the battery’s maximum discharge rate, which will
likely be reached by the end of the hour. Finally, at 9 pm, the battery will hold at its
SOC reserve limit throughout the night until the following morning, when it begins to
be charge from solar PV again, and the cycle continues.

During weekends, the Clean Backup operating mode will have the battery recharge
from solar PV production. The battery will remain at full charge throughout the
duration of the weekend unless a utility outage occurs. Of course, throughout the
course of the weekend, some energy will be lost in the form of self-discharge losses,
which should be relatively small, but nonetheless measurable.

SELF-SUPPLY OPERATION

The Self-Supply operating mode is the Generac PWRcell’s solar self-consumption and
load following mode. Solar self-consumption endeavors that every unit of energy
generated by solar PV is used to power on-site loads, rather than being sent to the
grid. This means that any energy stored and charged into a storage system
originating from solar will ultimately be used to power an on-site load. A key point of
solar self-consumption is that, unless the battery has reached its charging capacity,
no solar energy will be delivered to the grid; every unit of energy must be consumed
on-premises to achieve complete solar self-consumption.

This mode can be particularly useful to customers when the utility compensates
customers at less than the retail rate when solar energy is exported to the grid.

Southern California Edison Page 7
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Description of Self-Supply Test

Proper operation in Self-Supply mode is contingent on having properly calibrated
system current transformers (CTs) that are carefully measuring the state of not only
the energy storage system but also the power flows throughout the local network of
inverters, disconnects, and load panels. This mode does not differentiate between
weekdays and weekends. The battery system is set to discharge when solar PV
power is less than the building or backup load demand and the batteries are above
the SOC reserve limit. Otherwise, if the batteries are already at their SOC reserve
limit, grid power will be used to power the backup load panel demand and the rest of
building load.

On the other hand, if solar PV production is greater than the building load or load
demanded by the backup load panels and the batteries are less than fully charged,
then excess solar will be used to charge the battery to its maximum SOC limit
(generally 100%).

Expected Self-Supply Results

In this mode, the battery will discharge to minimize the amount of load demanded by
the building from the grid by prioritizing powering local loads using solar and/or
stored power first. Moreover, the battery will only charge from energy generated by
rooftop solar PV production. Because this mode does not differentiate between
weekend days and weekdays and has no dedicated discharge sequence scheduled,
this mode is the most dynamic and reactive to the actual load and demands of the
building. Daily cycling of the batteries from full charge to SOC reserve limit is
expected.

CLEAN BACKUP MODE

In Clean Backup mode, islanding inverters prioritize keeping batteries charged and
ready for grid interruption, using only solar power. If the battery is not fully charged,
the battery inverters will use all available solar power to charge the battery. Grid
power will not be used to charge batteries in this mode. When the batteries are fully
charged, solar power is exported to the AC terminals of the inverter, providing power
to the building and potentially the grid. When grid service is interrupted, the system
will immediately enter Islanding Mode, powering protected loads with solar and
battery power together. If there is enough solar power available, the solar will
simultaneously charge the battery and support the loads.

Description of Clean Backup Test

In Clean Backup mode, the battery will only discharge in the event of a grid outage,
to support loads connected to the inverter via the backup loads panel. This panel is
sometimes referred to as the essential-loads panel or critical-loads panel, though the
exact use and definitions of these nomenclatures differ across the industry. The
battery may also discharge slightly due to battery self-discharge losses, which occurs
over the course of many days. All battery charging is from green, renewable energy
sources, which in this case is rooftop solar PV, hence the operating mode itself is
referred to as clean.
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Expected Clean Backup Results

Because outages are rather rare on the modern utility distribution grid, a battery
energy storage system is unlikely to experience much cycling while on Clean Backup.
Every so often, the system will recharge during the day via solar power due to SOC
dips caused by the batteries’ self-discharge losses, but this would only occur once or
twice a week, and for a very short time, as the system would recharge the batteries
before their SOC dips below 90%.

PRIORITY BACKUP OPERATION

Priority Backup is similar to Clean Backup, but does not rely exclusively on renewable
generation for battery charging and backup. In priority backup, islanding inverters
prioritize keeping batteries charged and ready for grid interruption, using solar power
or grid power. Batteries charge using solar power as it is available and take
additional power from the grid to expedite battery recharging as quickly as possible.
In the event of a grid failure, the inverter will enter Islanding Mode. Protected loads
are supported by solar and battery power. If there is enough solar power available,
the solar will simultaneously charge the battery and support the loads.

Description of Priority Backup Test

Due the Priority Backup mode commanding the batteries to charge at maximum
power from solar PV generation and grid power, testing on this operating was rather
limited. SCE specifically requested a non-import constraint, but extensive testing
during times with little or no sunlight would cause the energy storage system to
import power from the grid.

Expected Priority Backup Results

For the most part, this mode should operate very similarly to the clean backup
operating mode, with the only difference being that the battery would charge
immediately from the combination of solar PV and grid power rather than just the
former. This would mean, in standard, grid-connect condition, the battery would be
fully charged in the least amount of time possible. After being fully charged, priority
and clean backup modes would be identical, in that the energy storage system will
not discharge unless put into a backup or resilience state, generally caused by a grid
outage or disconnect event.

ZERO EXPORT AND NON-EXPORT

This mode is designed for markets where solar PV systems are prohibited from back-
feeding the AC grid. With Zero Export enabled, the inverter will not send excess solar
power to the grid. Instead, the system will limit solar power generation such that it
exactly matches the power consumed by local loads, resulting in no exported power.
Current transformers are required for this mode.

Description of Zero/Non-Export Test

No direct or explicit test is required to evaluate the efficacy and operation of the Zero
Export and Non-Import constraints, because these operating rules should always be
active through inverter controls and commands. The Mosaic Gardens at Pomona
system received custom firmware updates and controls to fulfill these operating rules
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and constraints in order to obtain approval and permission to operate (PTO). The
need for these special firmware controls and constraints delayed the interconnection
and PTO of the system for several months. That is because a test plan had to be
developed, approved, and executed to demonstrate the efficacy of these firmware
controls.

Expected Zero/Non-Export Results

The operating constraints of zero export and non-import are relatively common for
interconnected energy storage systems, particularly in industry-leading utilities that
have begun to research, deploy, document, and implement programs for emerging
technologies and solutions. Energy storage companies are generally able to adjust to
the dynamic requirements of different utility service territories and their
interconnection rules and agreements. As such, this and other storage systems are
expected to operate as intended and in accordance with these constraints.

COMPENSATION FOR DISCONNECTED INVERTER

While not a specific and settable operating mode, the size and configuration of this
battery energy storage system is unique in that it has multiple inverters that are
connected, communicating, and sharing information about the site and each other’s
status. As such, this system has the ability to compensate and to continue to reliably
operate even in the event that one (or multiple) inverters are disconnected or
otherwise become inoperable.

Description of Disconnected-Inverter Test

This unplanned test occurred during the late summer of 2021, while the battery
inverters had been operating under a TOU operating mode schedule. When one of
the battery inverters was disabled, the other battery inverter compensated to the
extent possible to achieve proper TOU operations.

Expected Disconnected-Inverter Results

Because the remaining battery inverter is not directly connected to the disabled
inverter’s pair of battery cabinets, the remaining inverter is not expected to charge,
discharge, or otherwise control those pair of batteries. However, the backup-loads
panels of the disconnected inverter still need to be supported via the grid, so the
remaining inverter should still be able to supply power to the backup loads panels.
Thus, the pair of batteries on the remaining inverter should also supply power to a
greater amount of load (its own backup loads panel and its sister inverter’s) and
should discharge faster, i.e., at a higher rate.

INSTRUMENTATION PLAN

Instrumentation for these tests consisted of utility meters in place, measurements
provided by the Generac Pika CT and naak eGauges. See Appendix B for respective
wiring diagrams and the sensors used in the detailed test plan.

The inherent monitoring system is provided by Generac to report data directly to the
PWRview and PWRfleet dashboards, viewable online via an internet browser or
mobile device application. This monitoring system records and report the amount of
solar power generated by the PV Links, which are generally associated with each
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string of solar PV panels, overall solar production, battery charge and discharge,
state of charge, grid power and consumption, inverter input and output power,
temperature, control modes, and terminal voltages. However, not all of this data is
immediately viewable from the dashboards; some can only be analyzed with data
provided directly from the Generac technical team. This data is likely also available
through the inverters’ Modbus registers and addresses, though the Modbus address
and register maps for the equipment has yet to be published. There is no indication
that this will happen in the near future, and attempting to access this data might
constitute voiding any active warranty with the manufacturer.

In additional to the built-in monitoring system, other third-party, external monitoring
was installed as the naak monitoring platform with eGauge. This monitoring system
sought to capture DC bus voltage data, DC currents for individual battery and solar
terminals, solar production, backup loads panel consumption, and inverter output
and input power. This data is viewable online and can be downloaded for further
recording and analysis. However, this system must be precisely set up and
configured in order for the data to have significant utility.
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RESULTS

TIME-OF-USE OPERATION

The system was placed in TOU mode for the majority of the 2021 calendar year, and
remains in this mode at the time of this writing. The data and results show that the
system, for the most part, operated as expected. However, the system and TOU
mode did not initially perform correctly. Only after additional troubleshooting with
the manufacturer, product provider, and electrician installers was the system able to
work as intended. Figure 2 shows an average TOU operation day.
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FIGURE2. POWER AND SOC DURING AN AVERAGE DAY oF TOU OPERATION

Because the battery is in Clean Backup for 19 hours of the day and only takes about
4 hours to charge from solar, the batteries are idle for 15+ hours of the day. Even
after Self-Supply is activated, the battery will not immediately discharge when solar
PV is producing enough power to serve the building load.

After the sun sets, Self-Supply mode directs the batteries to discharge to match the
demand of the home/facility based on measurements from system CTs. In the final
hour, the batteries enter Sell mode and attempt to discharge at full capacity.
Batteries reenter Clean Backup at the end of the Time-of-Use window.

SELF-SUPPLY OPERATION

The battery energy storage system was placed in Self-Supply for over a month in
2021. The data and results showed that the system did operate as expected. It is
important to note, that due to placement of the CTs, the battery energy storage
system was tracking and responding to the loads on the backup-loads panels, rather
than the entire building load. Figure 3 shows an average day’s operation under Self-
Supply.
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FIGURE3. POWER AND SOC DURING AN AVERAGE DAY OF SELF-SUPPLY OPERATION

During daylight hours, the batteries are charged by excess solar generation in the
morning and then remain idle at 100% SOC until evening hours. As the sun begins to
set, the battery begins to discharge to support the loads of the building that can no
longer be supplied exclusively from solar PV

After the sun sets, Self-Supply mode directs the batteries to discharge to match
demand, based on measurements from system CTs. This load-following discharge
continues until the batteries reach their SOC reserve limit in the middle of the night.

Only a subset of the building’s loads is being properly tracked with the system CTs.
This means during the on-peak period, some amount of demand that could be
supported by the batteries is not supported, because of the CT configuration.

CLEAN BACKUP OPERATION

The batteries in this energy storage system spent the majority of 2020 in the Clean
Backup mode. The data and results show that the battery energy storage system
operated as expected while in Clean Backup mode. However, not much backup was
required, and the depth of discharge in each cycle is very shallow. The battery is
charged up to 100% SOC from solar PV generation from time to time, whenever the
self-discharge losses of the system cause the battery to lose a few percentage points
of SOC. Moreover, the batteries are not used to support any load, and because they
spend most of their time fully charged, they cannot be used to store any access
solar. However, this building appears to have enough community loads to prevent
excess solar from going back to the grid, as the generated solar PV power would be
used up by loads on the other side of the battery and solar inverters, but before the
utility meter.
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PRIORITY BACKUP OPERATION

Priority Backup operating mode was shown to be largely identical to Clean Backup
mode, with the exception that the battery charging is not dependent on solar, and
thus charging occurs as soon as possible, as fast as possible, even during the
evening. Due to the non-import constraints of this particular installation, testing was
conducted during the day, so the system still charged from solar PV power.

ZERO EXPORT AND NON-IMPORT

The data and results from the meter and measurement equipment show that the
battery never charges directly from grid and only charges from rooftop solar PV
production, the batteries never discharge directly to grid and past the community’s
SCE utility meter, and any energy discharged from the battery is consumed by
building loads.

COMPENSATION FOR DISCONNECTED INVERTER

The battery energy storage system operated as expected while compensating for the
disconnected inverter. (See Figure 4.) Unfortunately, the batteries connected to the
offline inverters are unable to contribute at all. Still, the unified configuration of the
system allows the other pair of batteries to recognize the need to compensate for
addition load not being serviced on the disconnected inverters on the backup load
panel. As a result, the still-connected batteries discharge at a higher rate and reach
lower SOC in less time.
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FIGURE4. CONNECTED INVERTER BATTERIES COMPENSATE FOR DISCONNECTED INVERTER BATTERIES
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DISCUSSION

OBSERVATIONS FROM OPERATIONAL TESTING

In Time-of-Use operation in typical residential installations, all home/building loads
will be tracked by system CTs. This allows greater utilization of stored energy from
batteries, while minimizing the impact of those loads on the grid. Larger shared
housing facilities can make installation more complex, and not all loads may be
monitored by the batteries’ CTs. If this is the case, it is possible that neither the
building nor the grid experiences the full benefit of the system.

In Self-Supply operation, having all building loads tracked by system CTs will allow
greater utilization of stored energy from batteries and minimize the amount of power
needed required from the grid. Regular discharges to batteries’ SOC reserve also
allows for greater utilization of the battery. More economic value is realized when
batteries discharge during on-peak periods as much as possible.

Self-Supply mode is likely to be beneficial to the grid because it helps to mitigate and
flatten peaks in demand by tracking and matching customer loads. Self-Supply is
most beneficial to customers for whom PV export is compensated at less than the
retail price of electricity.

For a broad-based discussion of TOU and Self-Supply control algorithms, and their
potential consequences for customers and grid operators, please see the section
below, Control Algorithms for Time-of-Use and Self-Supply.

Battery energy storage systems that remain in Clean Backup operating mode present
a distributed energy resource with minimal positive or negative impact to the grid.
This is primarily because in Clean Backup, the charging is done through solar PV
production, so grid power is not used. Moreover, the batteries do not discharge
unless a grid outage or disconnect occurs. Thus, the system spends most of its time
fully charged and idle. The battery does not mitigate load customer load.

Many of the impacts of the Priority Backup operating mode are the same as for Clean
Backup, with the exception being the ability of this operating mode to charge from
the grid as well as solar PV. If many battery owners and operators are active in this
mode, an issue might occur immediately following a grid outage. Having many
systems charging as soon as possible after an outage could be a challenge to the
grid.

The ability for a battery energy storage system software to implement important
interconnection constraints, as in zero-export/non-import operation, is beneficial for
utilities and the scalable growth of the energy storage industry in general. Allowing
these and other interconnection constraints and rules to be tested remotely, rather
than having to affirm compliance via in-person inspections and tests, may benefit the
industry financially over time.

Testing the capability for Compensation for Disconnected Inverters showed that
inverters of the same installation are able to adapt and adjust to errors and
disconnects of the battery energy storage system as a whole. This is a positive sign
for the flexibility and extensibility of this emerging technology. If hardware devices
and other energy-related equipment can identify when another piece of equipment is
inoperable, notification of such an event could potentially be relayed to utilities or
other battery operators and entities in order to make any necessary adjustments to
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upcoming schedules or dispatches. This will be especially important if and when
battery energy storage systems become relied upon to provide critical power and
energy services to local loads and even to other nearby buildings and customers.

OBSERVATIONS FROM SYSTEM COMMISSIONING

Having a vendor-provided commissioning test plan is highly valuable in verifying the
proper operation of the system especially during on-site testing. However, on-site
testing, though thorough and beneficial, is a time-consuming process and does not
scale well. The development of remote-control capability and a properly monitored
and metered system could make way for an automated testing and commissioning
verification process. For this to happen, a clear commissioning process and
recommendations must be developed and clearly communicated to technology
providers and installers.

During the installation, commissioning, or site visits, proper photo documentation
should be developed addressing all system components and should clearly show how
equipment is connected and working together, if possible. The accuracy of
documentation should also extend to diagrams and technical drawings, which need
to be updated and sent to site managers and relevant parties for quick access and
reference. The importance of up-to-date and easily accessible documentation cannot
be overstressed, as these aid every party in accuracy and clarity of communication,
which then speeds up correspondence and task execution.

Lastly, where possible, utility resources should be leveraged to further validate and
accurately monitor the proper operation of the system. This means using utility AMI
meters and their data to track and monitor system performance and operation. To do
this, enough meter heads need to be installed for the utility to get a clear and
comprehensive dataset on the site. In Mosaic Gardens at Pomona, a number of
meter head sockets were installed, but few, if any, of the sockets had meters
installed in them. The importance of the data validation and monitoring battery and
inverter operation should be evaluated. Subsequently, resources should be allocated
accordingly.

BACKUP LOAD EVALUATION

OVERVIEW

Mosaic Gardens at Pomona is multi-family apartment complex with a wide variety of
community loads. Lights and outlets in hallways and stairways, and the garage,
exterior lights and outlets, data and communication closets, and elevator loads
represent a significant portion of these loads. Further, the complex’s community
center includes common rooms, offices, lights, outlets, computers, televisions, space
conditioning, a security closet, and a refrigerator. Adjacent to the community center
is the laundry room, where washers and dryers also contribute to overall community
loads. For the complex owner, Linc Housing, these loads represent significant
operating costs.

The DC-coupled solar-plus-storage system installed and commissioned at this
apartment complex features the capability of providing backup power to essential
community loads in the event of a grid outage. (See Appendix C for a detailed
system commissioning report.) Using energy from the battery and solar PV system,
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rooftop inverters can produce a 120 V / 240 V, single- / split-phase AC voltage
source, effectively forming a grid to supply power to essential-loads backup panels
connected to the inverter.

Two of the three inverters are equipped with both energy storage and solar PV
systems that can supply and store power on-site in the event of a grid outage. The
Pika Islanding Inverter X11402 (also known as the Generac Model APKE0QO013),
coupled with the Pika Harbor Smart Battery SB15P (also known as the Generac
PWRcell 15) and solar PV panels, are a critical portion of the hardware required to
enable backup power.

Just as critical is the selection of essential loads to be supported by the backup
power system. In general, lighting, outlets, refrigerators, and freezers are the
primary loads targeted for backup, followed by security and communication systems,
provided that none of these loads are particularly energy intensive. Circuits with
historically large load draws, such as space conditioners, motors, heating, and
cooking appliances, are often bypassed due to large startup loads that may exceed
the power capacity of a particular battery or due to the significant energy draw
associated with these loads that may quickly drain a battery of its stored energy. Of
course, it is ultimately an end-user’s usage profile that determines the length of time
that any backup power system or islanded site can remain operational before
requiring a grid- or solar-sourced recharge.

CONFIGURATION

Providing backup power to the loads based at the community center would be ideal.
However, due to the physical layout of the electrical system, it is prohibitively
difficult to realize this technically and practically. The primary issue is the vertical
separation of key system component across multiple levels in the building.

Batteries and the solar disconnect are located in the basement (see Figure 5), along
with community load hallway lighting, exterior lighting, garage gate motor, service
receptacles, sump pumps, etc. Community center loads for the common room,
including lights, computers, televisions, communications and security closets, space
conditioning, and the common kitchen area, are located in panels on the first floor
beside the washers and dryers. The smart inverters and solar PV are on the roof.
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FIGURES5. ESSENTIAL LOADS BACKUP PANEL (LEFT) AND PIKA HARBOR SMART BATTERIES (RIGHT)

Panels and loads being backed up by the DC-coupled battery and solar system must
have a way to connect their circuits to the inverters on the roof of the apartment
complex. Conduit piping electrically connects power and data for resources on the
roof to those in the basement.

However, with the exception of the electrical connections run through the walls
during initial construction, no such connecting conduit exists between the community
panels on the first floor (see Figure 6) with those in the basement or those on the
roof. Creating a connection would require boring through a foot of concrete to
provide passage for electrical wiring and conduit between the first floor and
basement. This separation from the inverters means that the community load in the
community center cannot be directly powered by the inverter’'s backup load panel
and connection.
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FIGURE6. COMMUNITY PANELS LOCATED ON THE FIRST FLOOR

SITUATION

Due to this physical limitation and logistical difficulty, only the community loads
present in the basement panel could be reconfigured for backup power on the
inverter essential-loads panels.

The community basement electric load panel primarily hosts circuits related to
hallway and exterior lighting, hallway and exterior plug outlets, garage door motors,
and sump pumps for water pumping. (See Figure 7.)

Motorized loads can present issues for backup, due to potentially high startup
currents. In discussions with Generac, who acquired Pika in 2019, EPRI and K&A
teams determined that the inclusion of high-current startup, inductive motor loads
on the backup panel would likely not negatively impact the inverter and battery
systems. The short-duration, high-current spikes that would be experienced during
motor start up would be manageable and within the operating capabilities of the
inverter and batteries.

The possibility of high startup currents is not the only barrier encountered. At this
site, there was particular interest in the potential to provide backup power to the
garage gate motor, because that gate serves as the single entry and exit point for
vehicles to the complex’s underground garage.
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Backing up this load would allow tenants to move in and out the garage without
losing the security provided by the gate. However, the garage gate motor is a three-
phase load and is unable to be backed up by the Pika / Generac system, because the
inverters provide only a single-phase / split-phase 120 V / 240 V AC voltage source
when islanded from the grid.
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FIGURE7. BASEMENT PANEL

After these discussions, and recognizing that the garage gate motor load could not
be served, the project team decided to move only the primarily resistive loads to the
inverters’ essential loads backup panels. (See Figure 8.) Hallway and stairway
lighting loads were placed on the backup power panels, while pumps and door
motors were omitted and remain on the original basement load panel.
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FIGURE 8. INVERTER BACKUP PANELS’ LOAD SCHEDULE
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FOCUSED TESTING FOR RESILIENCE AND BACKUP

Because to resilience and backup power is one of the most critical applications and
use cases for a solar and storage system, several levels of testing were planned for
the system, each focused on a specific aspect of resilience and backup power.

B Priority Backup with PV Connected: The battery prioritizes charging from PV
power on the DC bus, and then charges from the grid as required to meet the
BESS charging capacity. In this test, the battery attempted to fully charge.

B Priority Backup without PV Connected: The battery is directed to charge
exclusively from the grid as required to meet the BESS charging capacity, and
to fully charge if possible.

B Clean Backup with PV Connected: With backup loads disconnected from the
grid, the battery energy storage system is directed provide backup power
while continuing to charge only from PV.

B Clean Backup without PV Connected: With backup loads disconnected from
the grid, the battery energy storage systems are directed to provide backup
power until stored energy is fully exhausted. In this case, the battery is
unable to recharge from any source.

Key OBSERVATIONS

Although the Pika/Generac system is grid-connected to three-phase power, it is only
able to provide single-phase backup power. This ability is a useful feature, but the
context of installation must be noted. This means that three-phase loads, which are
common in commercial contexts, cannot be supported by the system in the event of
an outage. This limitation must be noted and if such loads are critical to a facility,
then an alternative system must be considered.

The inverter and battery backup system is also limited in its ability to support
inductive or motorized loads. This a known and common limitation in such systems,
as startup inrush currents in motor loads can be many multiples of current in regular
operating conditions. Inverters need to be properly sized to accommodate these
loads in order to prevent damage to power electronic systems, although this is,
unsurprisingly, costly. If such inductive and motorized loads are critical to facility
operations, then an alternative system and possibly a completely different approach
should be used, such as uninterruptable power supplies specific to backing up
elevator operation.

Moreover, the design of the backup loads themselves and even their physical
locations within the building plan and layout need to be carefully considered. In
Mosaic Gardens, the community center load panels were located on the first floor,
while the batteries were installed in the basement and the inverters on the roof.
Such separation does not automatically mean backing up the community center
loads is not possible, but there must exist a conduit or wiring connection between
the inverter and load panels they desire to support. In this case, no connection
between the community center load panels and roof existed, so those loads could not
be supported during an outage. Instead, a few common lighting and outlet loads that
were connected in the basement were placed on the backup panel, which though
useful for testing purposes, did not have as much value to the building owner as the
community center loads.
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In addition, having the batteries and inverters separated by four floors created
challenges for maintaining and troubleshooting the system, including ensuring the
system maintained network connection at all times. Lastly, the inability to backup
three-phase loads may contribute to unbalanced loads and current across the phases
when they are powered normally via the grid-based three-phase power.

CONTROL ALGORITHMS FOR TIME-OF-USE AND SELF-SUPPLY

TIME-OF-USE

OVERVIEW

Time-of-Use operation provides value in regions with TOU rates. These rates consist
of two or more pricing periods during a typical day. (See Figure 9.) Battery operation
is incentivized by TOU rates to charge from solar or the grid during off-peak hours
when energy prices are low, and discharge during on-peak hours, when energy
prices are high.

In most areas of the country today, Time-of-Use operation is one of the only
standard energy storage options that provide potential energy bill savings for
residential customers. Commercial and industrial (C&I) customers can also benefit
from storage under Time-of-Use schedules. The wider the price differential between
on- and off-peak rates, the more savings can be created by shifting metered energy
use from on-peak hours to off-peak hours.

NEW STANDARD TIME-QF-USE (TOU) PERIODS  march 2019

SUMMER  june1-september 30 (4 Months)

Weekdays

POSSIBLE CPP

EVENT PERIOD

Weekends and
Holidays

L 1 | ]

Midnight 4 9  Midnight
p.m. p.m.
WINTER October 1 - May 31 (8 Months)
Weekdays : $ $$$
POSSIBLE CPP
EVENT PERIOD
Weekends and
Holidays 3 $sS
L 1 L 1 ]
Midnight 8 4 9  Midnight
a.m. p.m. p.m.
[ superofft-peak [} Off-Peak [ mid-peak ] on-Peak

Holidays are New Year's Day, President’s Day, Memorial Day, Independence Day, Labor Day, Veterans Day, Thanksgiving Day, and
Christmas. When any holiday falls on a Sunday, the following Monday will be recognized as a holiday. However, no change will be
made for holidays falling on a Saturday.

FIGURE9. SCE TIME-OF-USE TARIFF
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In the residential space, or for customers on Time-of-Use tariffs who do not have
demand rates, almost all energy storage systems are also associated with a PV
system on the same premises. In most cases, PV provides the vast majority of value
by avoiding net energy consumption. PV can also help to reduce customer costs
under Time-of-Use rates, especially in the summer when PV may still generate
between the typical Time-of-Use on-peak hours of 4-9 pm. Because PV lowers net
load during these hours, energy storage systems have less potential to shift
consumption of energy from on-peak to off-peak. Because of this, the value created
by energy storage systems participating in the management of Time-of-Use rates
typically decreases when PV is installed on the same site. However, customers may
also derive value from other energy storage services, such as resilience, demand
charge reduction, or self-consumption.

HOW THE GENERAC TIME-OF-USE APPLICATION WORKS

The Generac PWRcell TOU operating mode is technically the scheduling of multiple
operating modes at the appropriate times. Generac provides a variety of TOU
schedules that correspond to different utility TOU rates and tariffs. The TOU
schedules are also able to differentiate between weekends and weekdays, as well as
winter and summer seasons. There are currently 30 preset TOU schedules that can
be selected, some that are generic and others that align with specific utilities. These
schedules are assigned and activated at a per-inverter level, not a per-installation
site level. At the time of writing, there is no defined process to create custom TOU
schedules. However, correspondence with Generac technical support teams seems to
suggest that, if necessary, custom scheduling and software can be developed for
applications and customers that require it, though this process may be time
consuming.

On a hardware level, the Generac PWRcell requires consistent network connectivity
to the internet in order for the TOU schedule to properly switch between operating
modes. Reliable communication, operation, and data collection requires the Generac
inverter and REbus Beacons to remain online and connected to the Generac PWRcell
servers. This allows Generac technical support to change which TOU schedule is
active remotely and also provides troubleshooting support if needed. However, this is
currently the only known way to modify the configuration of the TOU schedule on the
system. There is no end-user capability to change which TOU schedule is active. The
functionality could exist, but it is not available on the PWRview dashboard via
desktop browser, on the mobile app, or at the inverter display and human machine
interface (HMI).

TIME-OF-USE OBSERVATIONS & POTENTIAL AREAS FOR PROGRESS

Matching BESS Time-of-Use Schedules to Utility Tariffs

Time-of-Use tariffs vary across the country and change over time. Energy storage
vendors have good reason to keep track of these rates, and they ensure that the
battery energy storage systems they provide will save their customers as much
money as possible. This encourages them to demonstrate sufficient savings
associated with PV and energy storage installations to encourage customer adoption.
However, there is no guarantee that the energy storage system is programmed to
the best Time-of-Use period when a system is deployed, or later, as tariffs change.
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Utilities have an opportunity to provide value to customers by ensuring their
batteries’ Time-of-Use settings are programmed properly. This could come in the
following forms:

B Rate Notifications: Customers who go through the battery energy storage
interconnection process can be notified of their current and potential rates,
and informed of the optimal energy storage settings for those rates.
Thereafter, utilities may want to continue updating customers of optimal rates
and storage settings at a regular frequency.

B FEnergy Storage Optimization Notifications: When consumption patterns do not
appear to be optimized by energy storage installations, customers could be
notified.

Utilities may also have the opportunity to provide value to customers in the
following:

B Resilience Notifications would inform customers of potential resilience events,
whether due to weather, public safety power shutoff (PSPS), or planned
outages. For customers with energy storage systems, these notifications may
come with a notification that the customer may want to forego the energy
storage systems typical Time-of-Use operation, in favor of leaving the energy
storage system fully charged for a potential event. Reminding customers to
re-engage their Time-of-Use operation may also provide value to the utility
and the customer.

Rate Optimization Notifications beyond TOU. Time-of-Use applications are not
the only way for customers to save money with energy storage systems.
Notifying customers of these circumstances and monitoring loads for
optimization may provide customers and the utility with value. For instance,
customers may also benefit from the self-consumption mode of operation,
especially in circumstances where energy storage import or export constraints
exist. If customers are compensated for the export of PV at a lower rate than
the price they are charged for energy use, self-consumption may also benefit
the customer.

Figure 10 demonstrates how shifting from self-supply to Time-of-Use
throughout the day may benefit customers. Extending the charging period
over time provides value to the utility by reducing peaks.

= Note that customers may save the most money, and may also provide the
most value to the utility, by taking their battery off self-supply mode in time to
fully charge their batteries prior to a Time-of-Use on-peak period. This will
ensure that the energy storage system has enough capacity to offset load
during the on-peak Time-of-Use Period.

= Customers may also derive benefit by taking their energy storage systems off
self-supply mode after the on-peak Time-of-Use period. At the end of a typical
Time-of-Use period from 4-9 pm, solar generation does not exist to charge the
energy storage system, and the battery may not be available for resilience
events overnight.
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Controlled BESS Charging Before and After Time of Use Events

Self Supply Time of Use
Controlled BESS Recharge Controlled BESS Recharge
Ensures Available Capacity Ensures Available Capacity
for TOU Period for Overnight Resilience

FIGURE 10.CONTROLLED BESS CHARGING BEFORE AND AFTER TIME-OF-USE EVENTS

Increasing the Capacity Factor and Hours of Use
of Customer-Owned Energy Storage

Combining Time-of-Use with other applications, such as Self-Supply or Demand
Response applications will increase the capacity factor of energy storage systems.
This may come at a cost for energy storage users, as an increased capacity factor
results in increased battery degradation, both via increased use of the battery
energy storage systems and the potential of increased depth of discharge, which can
add to battery degradation. Should the increased capacity factor of distributed
energy storage units benefit the utility, the utility may consider compensating
customers for the additional use (and potential degradation) of their batteries may
exist.

Encouraging Longer Duration Charge/Discharge & Low Ramp Rates
for Customer-Sited Storage

Customers may be incentivized to charge and discharge customer-sited energy
storage systems at full power before, during, and after Time-of-Use events. In
aggregate, this may reduce grid benefits associated with Time-of-Use periods.

B Customers may be incentivized to discharge their energy storage systems as
quickly as possible during a Time-of-Use period, to ensure they maximize
their savings. For example, many customer-sited systems have two-hour
durations, meaning that they are capable of fully charging and discharging in
two hours. When large numbers of disaggregated energy storage systems
charge and discharge at the same time, unintended impacts could be seen at
the utility level. For example:

=  Non-export clauses created during interconnection, or non-export incentives
created via tariffs will encourage energy storage systems to discharge more
slowly over the typical four-hour on-peak Time-of-Use period, rather than
discharging as quickly as possible over the first two hours.
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+ Note: A potential disadvantage to non-export incentives is that some
customers may never discharge 100% of the useable capacity of their
energy storage system over the four-hour on-peak period, should their
load not be great enough. This may protect the distribution system
from reverse power flows, but will not allow these energy storage
systems to fully contribute to reducing wholesale demand during these
on-peak windows of time.

Incentivizing customers to reduce or limit the capacity of battery export during
on-peak Time-of-Use periods may allow for a more uniform discharge of
battery systems over the length of the on-peak Time-of-Use period.

Customers may be incentivized to charge their energy storage systems as
quickly as possible at the end of a Time-of-Use on-peak period. This can
create a new spike in energy consumption, from disaggregated energy
storage systems all being incentivized to charge at the same time. The
incentive to charge comes from the end of the on-peak window and
associated reductions in energy cost, combined with the incentive to charge
customer batteries so that they may assist in potential resilience events.
Several potential solutions exist:

Time-of-Use mid-peak or shoulder periods can reduce the incentive to charge
directly after an on-peak Time-of-Use Window, delaying the new spike to later
evening hours when the grid will be less impacted.

Non-import interconnection mandates resulting in the use of Self-Supply
modes for operation result in battery systems held at a low state of charge
until the following morning, when solar charging is possible. However, this is
likely to leave customers without the potential to ride through a resilience
even overnight.

By incentivizing customer-sited energy storage systems to reduce or limit the
power the battery charges with after the Time-of-Use period, new peaks could
be avoided. This would result in batteries requiring a longer period of time to
recharge, which will reduce for a limited time the battery’s availability for
resilience events.

Reliably informing customers of potential resilience events may reduce their
desire to charge quickly as soon as Time-of-Use on-peak periods end.

SELF-SUPPLY

OVERVIEW

Self-Supply operation orders the battery to charge whenever PV generation would
otherwise be exported to the grid, and to discharge whenever net load exists at a

site.

From the utility’s perspective, Self-Supply limits the impact of solar PV and battery
homes on the grid. From the customer perspective, Self-Supply may have a variety
of benefits. For example:

Self-Supply allows customers to use their own solar generation, rather than
exporting it to the grid. Even without financial incentives, some customers
prefer to consume their own solar energy. However, this mode of operation is
likely to result in greater battery energy storage use, and may reduce the life
expectancy of the unit.
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B Some utilities have developed, or are developing, tariffs that compensate
customers differently for PV energy exported to the grid compared to what
customers pay for their electricity consumption. In California, this is referred
to as NEM 3.0. When customers are compensated at a lower rate for
exporting energy than they pay for importing it, a battery provides value by
saving their otherwise-exported energy for on-site use at a later time. In
Germany, policies that compensated customers less and less for the export of
PV resulted in significant energy storage adoption. Additionally, almost all
new residential PV systems installed in Hawaii are paired with an energy
storage system for this reason.

B Some tariffs require that energy storage must not charge from or discharge to
the grid. Self-Supply generally ensures that the BESS is only charged from
on-site generated solar, and only discharges such that it replaces load that
would otherwise come from the grid.

Self-Supply tends to have little or no economic value to customers, unless on-site PV
generation is compensated for at a lower rate than consumption. As the differential
between what a utility compensates for PV production and what it charges for
consumption increases, the demand for energy storage should increase.

HOW THE GENERAC SELF-SUPPLY APPLICATION WORKS

The Generac Self-Supply application, also known as solar self-consumption,
endeavors to ensure that every unit of energy generated by solar PV is used to
power an on-site load and not sent to the grid. This also means that any energy
stored and charged into a storage system originating from solar will ultimately be
used to power an on-site load.

During Self-Supply operation, on-site PV generation will power local loads first. If
there is excess PV generation, the battery will charge and use that energy later to
supply on-site loads with ‘green electrons’ when there is not enough PV generation to
power local loads. PV will only be exported to the grid after all on-site loads have
been powered and the battery has reached full capacity and cannot store more
energy.

SELF-SUPPLY OBSERVATIONS & POTENTIAL AREAS FOR PROGRESS

Encouraging Self-Supply in Combination with
Time-of-Use Management

As discussed in the Time-of-Use section, the use of Self-Supply improves the
capacity factor of customer-sited energy storage systems, and may provide
additional grid value throughout the day. Furthermore, using Self-Supply throughout
the day may leave the energy storage system with less capacity for offsetting load
during on-peak Time-of-Use Periods or periods of time when demand needs to be
reduced for Demand Charge Management operations.

Topics for consideration include:

B Customer Economic Tradeoffs Between Self-Supply and Time-of-Use
Management: For customers who are compensated equally for energy
produced and consumed, there is no economic benefit to the Self-Supply
mode of operation.
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Grid Benefit Tradeoffs Between Self-Supply and Time-of-Use Management:
The balancing of self-supply and TOU operation also has an impact on the
utility capturing maximum value from customer-sited energy storage units.

Studies of the benefits and drawbacks associated with Self-Supply and the

negative impacts it may have on reducing grid load during peak periods may
be valuable.

Assisting Customers with Understanding & Using Self-Supply

Customers may choose to use a battery’s Self-Supply operation because they desire
to use their own solar power, or because they are financially incentivized to do so.
Financial incentives for the use of Self-Supply are most often present when
customers are compensated at a lower rate for exported energy, as compared to the
rate they pay for consumed energy from the distribution system. In California NEM
3.0 tariff discussions are likely to create rates that pay solar customers less for
exported power, which will incentivize energy storage adoption as a means of using
Self-Supply to consume solar energy rather than exporting it for less than full retail
compensation. Customers may benefit from understanding the following:

Backup Power Limitations of Self-Supply: The use of Self-Supply means that
the battery will only charge during times when PV generation is greater than
load. This leaves most battery systems charged at less than 100% for the
majority of the day. In fact, during evening hours the battery may have little
to no remaining energy capacity available. Customers who use the Self-
Supply operation may be disappointed to learn that their battery is less
available for resilience scenarios.

Financial Impacts of Self-Supply: Assisting customers with understanding the
financial repercussions of using Self-Supply as new tariffs are created may
provide value.

Environmental Impacts of Self-Supply: Assisting customers with
understanding the environmental impacts of Self-Supply may provide value.
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CONCLUSIONS

OPERATING MODES

The value obtained by operation in TOU or Self-Supply mode is heavily dependent on
effective load monitoring. For example, Time-of-Use operation in a shared-housing
application is unlikely to be able to monitor all loads on the system, so the full
potential benefit may not be realizable. Similarly, in Self-Supply mode, having all
building loads tracked by system CTs would allow greater utilization of stored energy
from batteries and minimize the power taken from the grid. In either case, battery
operation provides more economic value to the customer when batteries discharge
as much as possible during on-peak periods.

Self-Supply mode is likely to be beneficial to the grid, because it helps to mitigate
and flatten peaks in demand by tracking and matching customer loads. Self-Supply
is most beneficial to customers for whom PV export is compensated at less than the
retail price of electricity.

Batteries used in backup mode tend to operate very little, and primarily to recharge
batteries due to losses, because outages are relatively rare. Operating storage in
clean backup mode has minimal effects on the grid, either positive or negative,
because all charging is done by the solar PV system and all discharging occurs during
outages. Priority-backup operation could pose some issues if many battery systems
are using this mode: in the event of an outage, all of these systems would be
attempting to charge as soon as possible after the outage. This could be a challenge
to the grid in some instances.

BESS software that is capable of implementing key interconnection constraints, such
as zero-export/non-import operation, provides direct benefits to the grid and will
support scalable growth of the energy storage industry in general. To the extent that
these and other interconnection constraints and rules can be tested remotely, rather
than through in-person compliance inspections and tests, the industry will be able to
obtain these benefits at lower cost.

The unplanned tests of inverters compensating for lost inverters at a given
installation demonstrated that this emerging technology offers useful flexibility and
extensibility. This will be more important if and when battery energy storage systems
become increasingly relied upon in larger installations such as shared-housing
applications.

Overall, for those utilities experiencing difficulty interconnecting and mitigating the
impact of a PV system on the grid, Clean Backup may not be ideal. Self-Supply and
Time-of-Use operations are likely to provide far more value to the grid. Fortunately,
the vast majority of available energy storage systems are capable of operating in
Self-Supply or Time-of-Use modes, while also providing backup to customers.
Although the energy storage system is less likely to have 100% SOC during an
outage, when it is also operating in Self-Supply or Time-of-Use mode, it is benefiting
the grid more.

SYSTEM COMMISSIONING

System commissioning is a slow process and one with significant costs for the utility
and the end-user, and one that does not scale well with a rapidly-expanding
technology. If a clear commissioning process and procedures are implemented, it is
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possible that these barriers could be lowered through remote testing and inspections.
Throughout, clear communication between inspectors, operators, and vendors is
essential to executing the required tests and verifications. Utilities have useful
resources to further validate and accurately monitor the proper operation of the
system, such as using utility AMI meters and their data to track and monitoring
system performance and operation.

BACKUP LOADS

The limitations of battery backup systems should be recognized. For example, in this
case, the Pika/Generac system cannot provide three-phase backup power. As a
result, three-phase loads, such as the apartment complex security gate, could not be
served. It is also a known limitation of many such systems that inductive or
motorized loads can be problematic, as inrush currents can be much higher than
regular operating current. This means that either inverters must be upsized to
address these issues or an alternative system—perhaps an entirely different
solution—is needed to backup key power needs such as a building elevator.

Further, planning for backup power should begin with the building design, as
interconnectivity between batteries, generation sources, and loads needs to be
provided. In this project, the Mosaic Gardens design placed community center load
panels on the first floor, batteries in the basement and inverters on the roof. Without
a proper pathway, such as conduit for wiring, it was impossible for some loads to be
supported during outages. Moreover, the physical separation of the components
made it more difficult to maintain the system, including ensuring network
connectivity.
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RECOMMENDATIONS

BATTERY AND SOLAR INTERCONNECTION

Interconnection can be a time-consuming and difficult process for energy storage
projects. Grid reliability can be compromised by uncontrolled charging and
discharging of customer-sited battery energy storage systems in aggregate, so steps
must be taken to ensure these systems act predictably and responsibly in the
aggregate. One way of ensuring that distributed, customer-sited energy storage
systems do not create negative impacts on the grid is to require that they do not
charge from or discharge to the grid via the interconnection agreement. (For details
on the interconnection process for the Mosaic Gardens at Pomona system, see
Appendix D.)

In addition to creating non-export and sometimes non-import requirements for
customer-sited energy storage systems during the interconnection process, utilities
want to have confidence in the ability for the third-party energy storage software
being installed to carry out these requirements. Testing of this functionality may be
required prior to utilities granting Permission to Operate (PTO).

EPRI observed a lack of clarity, on behalf of the installer and vendor, regarding what
was needed to complete the interconnection process. It is important to note that
EPRI was not a part of all interconnection discussions as part of this project, and that
EPRI entered interconnection discussions later in the process. EPRI is not familiar
with the entirety of SCE’s interconnection process. Some of the recommendations
below may already be implemented by SCE, or may not be implemented for reasons
not immediately clear to the EPRI team from its experience with this particular
project.

While the lack of clarity on behalf of the installer and vendor may have had nothing
to do with SCE processes, the following processes may help installers and vendors
moving forward.

B Specifying best practices and requirements for interconnection applications
involving new battery energy storage technology may help clarify the steps
required of installers and vendors in advance. For example, it is not known
whether the installer or vendor understood early in the process that they
would have to demonstrate the non-import capability of the Generac energy
storage system in order to achieve PTO. Developing means to inform third
parties that their system is not currently approved for the type of
interconnection being sought early in the interconnection process, will help to
avoid delays after installation is complete. For instance, SCE may or may not
have a public list of energy storage vendors that are approved for specific
interconnection requirements and tariffs. The development of a public list that
can be referenced by installers and vendors may help to expedite the process
of interconnection.

B Once an installer/vendor understands that they will have to demonstrate a
particular capability prior to PTO, a test plan is to be developed. In this case,
the vendor and installer were tasked with creating a test plan for non-export
constraints. Having the vendor and/or installer create test plans can be a
time-consuming process, that creates delays. Should SCE provide sample test
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plans for specific criteria, such as non-export of a DC-connected solar and
storage system behind a net-meter, the process for test plan completion and
demonstration is likely to be quicker.

ENERGY STORAGE OPERATION FOR CUSTOMER VALUE

In Time-of-Use operations, it is essential to select the correct TOU schedule that
matches the TOU rate/tariff of customer, because there is currently no way to have
utility signals reach the PWRcell system directly. Operators should routinely review
Generac TOU schedule options to ensure the best selection has been chosen

The battery discharge rate in Sell mode can be adjusted by contacting Generac
technical support. It may be beneficial to seek a more self-directed process in the
future.

Further customer value is achieved if Self-Supply can eliminate a customer’s need for
power from the grid during on-peak periods. Additional value can be achieved if
demand rates are present and the battery capacity is sufficient to lower building
demand. Comprehensive and properly configured CTs are critical to achieving

optimal operation and reaching the full potential of any battery energy storage
system

Utilities are able to incentivize Self-Supply and Time-of-Use operations with a variety
of rates. Additionally, Demand Response programs can incentivize customers to
allow use of their energy storage systems by the grid when most useful.

One other note is that not allowing energy storage systems to take advantage of
Priority Backup Modes that charge from the grid may disincentivize some customers
from participating in Time-of-Use or Self-Supply modes of operation. That is
because, if unable to charge their battery from the grid, these customers are more
likely to be at a minimum state of charge during the overnight hours and have less
access to the resilience they want from their energy storage system.

While not immediately possible, the potential for Pomona Mosaic Garden’s solar-plus-
storage system to provide backup power to loads in the community center is of
interest. Investigation and research into how this can be enabled at this site would
garner valuable insight into understanding the requirements for enabling community-
center backup power through retrofits for other multi-family apartment complexes
and other multi-tenant spaces in general.
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APPENDIX A: DESIGN DOCUMENTATION

Over the course of the project’s deployment, installation, and execution, a number of
diagrams, drawings, and technical records have documented the implementation and
augmentations to the system for data monitoring, commissioning testing, program
applications, troubleshooting, and design.

1. Self-Generation Interconnection Application: SGIP Application SCE-SGIP-2019-
5053_210217

Solar Battery Wiring and Monitoring Diagram

Naak eGauge Wiring and Configuration Diagram
Generac Pika CT Measurement Points Diagram
Generac Time-of-Use Schedule Selections

SGIP Energy Storage Inspection Protocol 20190119

o v s W N
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APPENDIX B: DETAILED TEST PLAN AND RELATED
RESOURCES

PURPOSE

The purpose of this test plan is to fulfill the requirements of the Pomona Mosaic
Battery Control and Optimization supplemental project with SCE. These goals would
be accomplished by demonstrating and validating various modes of operation for the
installed Pika Battery Energy Storage System (BESS), as well as performance testing
for characterization of BESS qualities such as round-trip efficiency and degradation.

SCOPE

APPLICATION

Test and validate the following modes of operation for the Pika BESS and confirm
which modes include the ability to not charge from or discharge to the grid, as
defined by the point of common coupling (POC) otherwise defined as the SCE retail
meter.

B Priority Backup
Clean Backup
Grid Tie/Connect
Self-Supply
Zero Export

Sell

Islanding

Black start

B Time-of-Use
Provide characterization of the BESS over the course of the project
B Round Trip Efficiency
B Battery Module Degradation
B Depth of Discharge
B Power Capacity at Variable States of Charge

TEST RESULTS
Testing will provide information for determining:
B Ability of Pika BESS system to provide the modes of operation listed above

B Ability (and lack thereof) for the modes of operation to charge from and
discharge to the grid
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Ability to control various priorities and settings within each mode of operation
Round trip efficiency of the battery over time
Battery module kWh degradation over time

Depth of Discharge

Power Capacity at Variable States of Charge

DATA COLLECTION
Data collection will occur via two systems:
1. Generac.com PWRcell Monitoring portal
a. Provides battery and PV information consisting of:
i. DC bus and battery voltage
ii. Solar PV energy production
iii. Inverter consumption and output power
iv. PV module temperatures
2. Naak Carbon Track Online Portal (provision and installation by Promise Energy)
a. 3-phase AC monitoring
i. at community utility meter
ii. at output of all three (3) Pika Islanding inverters
iii. at two (2) inverter panels, 120 V / 240 V single- / split-phase
b. DC bus monitoring for consumption and generation
i. bidirectional, four (4) Pika Harbor Smart 15P Batteries
1. eight (8) CTs for battery energy storage system
ii. monodirectional monitoring of fifteen (15) solar PV strings
1. six (6) CTs for solar monitoring at the inverter
Modbus Datapoints (under investigation)

4. On-site measurement and verification (when necessary)

RESPONSIBILITIES
EPRI personnel shall:
B Coordinate and lead testing
B Coordinate and provide for record collection
B Provide final test report
Generac personnel shall:
B Provide technical support and assistance

B Provide Installer Tools for the Beacon
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TESTING EQUIPMENT & PROCEDURE

The team may elect to initially perform each of these tests with a single live inverter,
then with multiple inverters to log variations in functionality and response between
hardware that might arise.

SGIP INSPECTION TEST PROCEDURE

ENERGY STORAGE POST-INSTALLATION INSPECTION AND DISCHARGE TESTING
PrOTOCOL

This test procedure summarizes the required tasks for the SGIP inspection and
approval of the battery storage system. The full version of the required test
procedures and tasks can be requested and reviewed in its separate documentation.

1. Pre-Inspection Discharge Data
a. One-Week of Operational Data
b. Continuous Discharge Test
i. Field Test
ii. Factory Test
2. Pre-Inspection Verification
a. Equipment Information Verification
b. Configuration and Operation Verification
i. Interconnection Agreement Review
ii. Charge and Discharge Data Review
iii. Electrical Single Line Diagram
iv. On-Site Field Demonstration of Parallel Operation
3. Field Post-Installation Verification
a. Visual Inspection of Service of On-Site Load
b. Verification of Installation of Proper and Documented Equipment
c. Live Discharge Demonstration
4. Virtual Post-Installation Inspection
a. Continuous Video Documentation
i. Street View
ii. Building Address
iii. Nameplate Information
iv. Batteries and Inverters
v. Serial Numbers
vi. Electrical Equipment

vii. User Display Panels
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viii.Electric Load Panels

ix. Utility Smart Meters
Geotagged Photos of

i. Project Site

ii. Nameplate Information
iii. Batteries and Inverters
iv. Serial Numbers

v. Electrical Equipment
vi. User Display Panels
vii. Electric Load Panels

viii.Utility Smart Meters

APPLICATION/BATTERY MODE TESTING

PROCEDURE 1: ROUND-TRIP EFFICIENCY OBSERVATIONS VIA SELL AND PRIORITY

BACKUP MODES

This test plan procedure will focus on determining the round-trip efficiency of the
four Pika Smart Harbor 15P battery cabinets by activating and testing the sell and
clean backup inverter operating modes of the Pika X11402 Smart Inverters.

1. It is preferred to perform this test during clear weather and sunny skies so solar
is used for charging batteries and powering loads.

a.

This is not necessary since we will use the Priority Backup mode rather than
Clean Backup mode

2. Log the initial state of charge (SOC) levels of each battery and the start time of
the test procedure.

a.

Confirm that numbers shown on inverter are the same as logged on Generac'’s
online PWRview dashboard

The inverters and batteries are properly connected to the network and
reporting to Generac servers.

Logging will also be done here automatically.

Also perform system configuration checks that ensure the MIN and ABSOLUTE
setpoints of the inverters do not over discharge the inverters batteries.

Throughout the entirety of the test, temperatures shall be continuously
performed with a thermal camera.

3. From the inverters’ LCD screen set the operating mode to Priority Backup

a. This will direct the batteries to charge up to prioritize the ability for provide
backup power.
b. Log the time at which inverter operating modes was changed
c. Keep the inverters in Priority Backup mode until all batteries are charged up
to 100%
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d.

Log the time at which batteries were charged to 100 percent

i. Ideally each battery should be logged individually

4. From the inverters’ LCD screen set the operating mode to Sell

a.

C.

This will direct the batteries to discharge to the essential-loads panels and
common are loads.

Discharge the batteries to about 20%-25% SOC, staying in Sell operating
mode, documenting SOC at completion.

i. Alternatively: discharge the batteries for 30 minutes to 60 minutes,
staying in Sell operating mode.

Log the time and SOC at which the batteries stopped discharge operations.

5. Afterward, set the inverters back to the Priority Backup operating mode.

a.
b.

C.
d.

The batteries should charge up from rooftop solar PV production

Be sure all batteries charge at least back up to 100% SOC level they were at
when the test procedure began.

Log the time at which batteries (ideally, individually) return to 100 SOC%.

Measure the duration of time it took to return to 100% charge.

6. Calculate the RTE from using Generac PWRview and naak eGauge dashboard and
reported data

a.

Calculate the amount of power discharged from the batteries during the Sell
operating mode

Calculate the amount of power charged into the batteries to get back to the
original SOC level during the Clean Backup operating mode

Divide the quantity from a. over the quantity from b. to estimate the
batteries’ RTE

Repeat multiple times for more data points / observations

PROCEDURE 2: CHARACTERIZING BATTERY OPERATION AND PERFORMANCE IN

ZERO EXPORT MODE

Designed for markets where solar PV systems are prohibited from back feeding the
AC grid. With Zero Export enabled, the inverter will not send excess solar power to
the grid. Instead, the system will limit solar power generation such that it exactly
matches the power consumed by local loads resulting in no exported power. Battery
may still be able to export power to the grid, but unclear and unlikely. Current
transformers are required for this mode.

1. It is preferred to perform this test during clear weather and sunny skies so solar
is used for charging batteries, powering loads, and test no solar export.

a.

Additionally, for completeness, we should determine if battery export is
allowed.

Although per the interconnection agreement with SCE and custom firmware
loaded up by Generac, battery discharge to grid should not be observed.

2. Log the initial state of charge (SOC) levels of each battery and the start time of
the test procedure.
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Confirm that numbers shown on inverter are the same as logged on Generac'’s
online PWRview dashboard

The inverters and batteries are properly connected to the network and
reporting to Generac servers.

Logging will also be done here automatically.

Also perform system configuration checks that ensure the MIN and ABSOLUTE
setpoints of the inverters do not over discharge the inverters batteries.

Throughout the entirety of the test, temperature checks may be continuously
performed with a thermal camera.

3. From the inverters’ LCD screen set the operating mode to Zero Export

a.

C.

This will direct the system to disallow solar power (as well as battery power)
from discharging to grid

Solar power will be prioritized to power local / community loads and charge
batteries.

Log the time at which inverter operating modes was changed

4. Keep inverters in Zero Export mode during the duration of the test (ideally at
least an hour or longer)

a.
b.

C.

Observe the power flows during this time.
All solar power generated should go to powering loads of charging batteries.

Batteries might be discharging, but likely only to power loads that cannot be
fully supported by power generated from solar.

If any power is being exported, then is should be less than or equal to battery
discharge power.

i. Any more, would indicate that at least some solar power was being
exported back onto grid.

5. From the inverters’ LCD screen, set the operating mode back to the initial mode
(likely Clean Backup) to conclude the test.

a.
b.

C.

Log the time at which the inverters were set back / the test was completed
Log the SOC of the batteries

Check that data has been reporting and recording

6. During analysis, be sure that solar power was never discharged to the grid.

a.

b.

Power exported to the grid should generally be zero throughout the entire
duration of the test.

Some power may be imported by the grid.

PROCEDURE 3: CHARACTERIZING BATTERY OPERATION AND PERFORMANCE IN

PRIORITY BACKUP MODE

Islanding inverters prioritize keeping batteries charged and ready for grid
interruption, using solar power or grid power. Batteries charge using solar power as
it is available, and take additional power from the grid to expedite battery recharging
as quickly as possible. In the event of a grid failure, the inverter will enter Islanding
Mode. Protected loads are supported by solar and battery power. If there is enough
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solar power available, the solar will simultaneously charge the battery and support
the loads

1. It is preferred to perform this test during clear weather and sunny skies so solar
is used for charging batteries and powering loads while connected to and
disconnected from grid.

a. This might not be necessary, however, since this mode technically allows the
batteries to be charged from the grid.

i. Though this is not intended by the SCE interconnection agreement.

2. Log the initial state of charge (SOC) levels of each battery and the start time of
the test procedure.

a. Confirm that numbers shown on inverter are the same as logged on Generac'’s
online PWRview dashboard

b. The inverters and batteries are properly connected to the network and
reporting to Generac servers.

c. Logging will also be done here automatically.

d. Also perform system configuration checks that ensure the MIN and ABSOLUTE
setpoints of the inverters do not over discharge the inverters batteries.

e. Throughout the entirety of the test, temperature checks may be continuously
performed with thermal camera.

3. From the inverters’ LCD screen set the operating mode to Priority Backup Mode

a. This will direct the system to charge the up the batteries using solar power as
primary source and grid power a secondary source.

b. Charging the batteries will take priority over power loads with solar.
c. Log the time at which inverter operating modes was changed

4. Keep inverters in Priority Backup mode during the duration of the test (ideally at
least an hour or longer)

a. Observe the power flows during this time.

b. All solar power generated should go to charging the batteries, unless the
batteries are already charged up.

Batteries should not be discharging.

d. Solar power should only be exporting excess power if batteries are fully
charged and local load demand is less than solar power and are fully met.

5. Test the Backup ability of this mode by simulating a grid outage via opening the
solar disconnect that connects the three inverters to the community AC bus.

a. Log the time at which this simulated grid outage occurs as well as the SOC of
each of the batteries.

b. Be sure to engage the disconnected safely, observing all safety procedures,
with other personnel that can assist if the situation arises.

6. After the system is in Backup mode, confirm the proper operation of the islanded
system

a. Loads on the essential backup loads panels should be powered by solar
and/or battery power.
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b. No power should be flowing / exporting to the grid, especially since it should
be physically disconnected because of the opened solar disconnect.

7. Simulate grid recovery / reenergization by reconnecting / reclosing the solar
disconnect so the inverters are connected back to the community’s AC bus.

a. Mark the time this occurs

b. Should allow for sufficient time in Backup mode to see the batteries discharge
to power the essential loads backup panel, etc.

8. Observations during post-procedure analysis
a. Battery power should never discharge to grid.
b. Solar power should prioritize charging of batteries.
C. Adeer batteries are charged solar power can power loads and charge to the
grid.

d. In backup mode, both battery and solar can and should be used to power
local loads of the essential load backup panel

PROCEDURE 4: CHARACTERIZING BATTERY OPERATION AND PERFORMANCE IN
CLEAN BACKuP MODE

Islanding Inverters prioritize keeping batteries charged and ready for grid
interruption, using only solar power. If the battery is not fully charged,
X7602/X11402 will use all available solar power to charge the battery. Grid power
will not be used to charge batteries in this mode. When the batteries are full, solar
power is exported to the AC terminals of the inverter, providing power to the building
along with the grid. When grid service is interrupted, the system will immediately
enter Islanding Mode, powering protected loads with solar and battery power
together. If there is enough solar power available, the solar will simultaneously
charge the battery and support the loads.

1. Itis preferred to perform this test during clear weather and sunny skies so solar
is used for charging batteries and powering loads while connected to and
disconnected from grid.

a. This is very necessary, however, since this mode does not allow the batteries
to be charged from the grid, only solar.

2. Log the initial state of charge (SOC) levels of each battery and the start time of
the test procedure.

a. Confirm that numbers shown on inverter are the same as logged on Generac’s
online PWRview dashboard

b. The inverters and batteries are properly connected to the network and
reporting to Generac servers.

Logging will also be done here automatically.

d. Also perform system configuration checks that ensure the MIN and ABSOLUTE
setpoints of the inverters do not over discharge the inverters batteries.

e. Throughout the entirety of the test, temperature checks may be continuously
performed with thermal camera.

3. From the inverters’ LCD screen set the operating mode to Clean Backup Mode
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a. This will direct the system to charge the up the batteries using solar power as
sole source.

b. Charging the batteries will take priority over power loads with solar.
c. Log the time at which inverter operating modes was changed

4. Keep inverters in Clean Backup mode during the duration of the test (ideally at
least an hour or longer)

a. Observe the power flows during this time.

b. All solar power generated should go to charging the batteries, unless the
batteries are already charged up.

Batteries should not be discharging.
d. No grid power should be used for charging batteries.

e. If batteries are not fully charged, all solar power should be used to charge
them.

f. Solar power should only be exporting excess power if batteries are fully
charged and local load demand is less than solar power and are fully met.

5. Test the Backup ability of this mode by simulating a grid outage via opening the
solar disconnect that connects the three inverters to the community AC bus.

a. Log the time at which this simulated grid outage occurs as well as the SOC of
each of the batteries.

b. Be sure to engage the disconnected safely, observing all safety procedures,
with other personnel that can assist if the situation arises.

6. After the system is in Backup mode, confirm the proper operation of the islanded
system

a. Loads on the essential backup loads panels should be powered by solar
and/or battery power.

b. No power should be flowing / exporting to the grid, especially since it should
be physically disconnected because of the opened solar disconnect.

7. Simulate grid recovery / reenergization by reconnecting / reclosing the solar
disconnect so the inverters are connected back to the community’s AC bus.

a. Mark the time this occurs

b. Should allow for sufficient time in Backup mode to see the batteries discharge
to power the essential loads backup panel, etc.

8. Observations during post-procedure analysis
a. Battery power should never discharge to grid.
b. Solar power should prioritize charging of batteries.

c. After batteries are charged solar power can power loads and charge to the
grid.

d. In backup mode, both battery and solar can and should be used to power
local loads of the essential load backup panel
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PROCEDURE 5: CHARACTERIZING BATTERY OPERATION AND PERFORMANCE IN

SELF-SuPPLY MODE

Prioritizes powering local loads using solar and/or stored power first. Solar power will
be used to charge batteries before any power is exported to the grid. This mode is
optimal in markets in which net metering is unavailable or unfavorable, making
battery-stored power economically more attractive than grid-provided power.

1.

It is preferred to perform this test during clear weather and sunny skies so solar
is used for charging batteries and powering loads while connected to and
disconnected from grid.

a. This is very necessary, however, since this mode does not allow the batteries
to be charged from the grid, only solar.

2. Log the initial state of charge (SOC) levels of each battery and the start time of
the test procedure.
a. Confirm that numbers shown on inverter are the same as logged on Generac’s
online PWRview dashboard
b. The inverters and batteries are properly connected to the network and
reporting to Generac servers.
Logging will also be done here automatically.
d. Also perform system configuration checks that ensure the MIN and ABSOLUTE
setpoints of the inverters do not over discharge the inverters batteries.
e. Throughout the entirety of the test, temperature checks may be continuously
performed with thermal camera.
3. From the inverters’ LCD screen set the operating mode to Self-Supply Mode
a. Log the time at which inverter operating modes was changed
b. This will direct the system to charge the up the batteries using solar power as
sole source.
c. Power local loads with solar will take priority over charging the batteries with
solar.
d. Grid power only used if solar and storage cannot provide enough power to
local loads.
4. Keep inverters in Priority Backup mode during the duration of the test (ideally at
least an hour or longer)
a. Observe the power flows during this time.
b. If more power is being produced by the solar array than is needed by local
loads, inverter will store energy in the battery for later use.
c. If the battery is full and a surplus of power is available, that surplus is
exported to the grid.
d. When local demand exceeds available solar-generated power (e.g. at night),
the battery supplies power to support local loads.
e. If the building requires more power than the battery and solar can provide,
then the excess demand is supported by the grid.
5. Test the Backup ability of this mode by simulating a grid outage via opening the
solar disconnect that connects the three inverters to the community AC bus.
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a. Log the time at which this simulated grid outage occurs as well as the SOC of
each of the batteries.

b. Be sure to engage the disconnected safely, observing all safety procedures,
with other personnel that can assist if the situation arises.

6. After the system is in Backup mode, confirm the proper operation of the islanded
system

a. Loads on the essential backup loads panels should be powered by solar
and/or battery power.

b. No power should be flowing / exporting to the grid, especially since it should
be physically disconnected because of the opened solar disconnect.

7. Simulate grid recovery / reenergization by reconnecting / reclosing the solar
disconnect so the inverters are connected back to the community’s AC bus.

a. Mark the time this occurs

b. Should allow for sufficient time in Backup mode to see the batteries discharge
to power the essential loads backup panel, etc.

8. Observations during post-procedure analysis
a. Battery power should never discharge to grid.

b. Solar power should prioritize the powering of loads, then the charging of
batteries, the exporting to grid.

c. Grid power should only be pulled if the full output of solar and battery power
cannot support local loads.

PROCEDURE 6: CHARACTERIZING BATTERY OPERATION AND PERFORMANCE IN
TOU MoDE WITH REBUS BEACONS

TOU mode requires prior communication with Generac and an understanding of the
community’s rate / tariff plan. Generac will use the Rebus beacons, and presumably
other hardware devices to intelligently switch the inverters’ operating mode between
Self-Supply and Clean/Priority Backup during high price/rate and low price/rate times
respectively.

PROCEDURE 7: CHARACTERIZING SYSTEM ABILITY AND RESPONSE FOR BLACK
START OPERATION

Black Start allows the Harbor BESS to power up a system that is powered down and
has no other sources of available power. If Harbor is disabled, perform a Manual
Enable as part of the Black Start process. Manual Enable allows one to enable Harbor
without powering on the inverter. Once enabled, Harbor can Black Start the system.
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APPENDIX C: SYSTEM COMMISSIONING TEST
REPORT

BACKGROUND

On March 9, 2020, representatives of Promise Energy, Kliewer and Associates, and
the Electric Power Research Institute met at Linc Housing’s Mosaic Gardens
multifamily apartment complex in Southern California Edison electric service
territory, where four Pika Harbor Smart Batteries had been installed and DC-coupled
with on-site solar PV generation through three Pika Islanding Inverters. The battery
and solar interconnection installation itself had already received Permission to
Operate (PTO) on January 29, 2020. The signed PTO document is attached.

The plan of the day was to work through the commissioning test plan provided by
Generac that had been reviewed, edited, approved by Southern California Edison.
Promise Energy would be responsible for manipulating the electrical equipment
based on the testing plan; Kliewer Associates would record the measurements of the
test plan in the spaces the document allows, and EPRI would document these
measurements through photographic media, as well as provide technical guidance on
verifying the soundness of the test procedure and recorded measurements.

PROCEDURE

The test procedure our team followed is detailed, together with the recorded
measurements, in Attachment 2 (test plan and commissioning documents) The
procedures focused on testing for satisfaction of Rule 21 Non-Export requirements.
The most recent Single Line Diagrams (SLD) are also attached (see Attachments 3
and 4), which include labels and layout that are referred to throughout this
discussion.

The system passed all tests in the procedure except for one, and the recorded
measurements support this conclusion. An explanation for the single non-passing
test is presented here, but still requires inquiry and corroboration with Generac to
confirm our understanding of the Pika system’s configurations and topology.

The apparent failure arises when both battery inverters, designated INV1 and INV2,
are set in the Self-Supply operating mode. The Self-Supply mode states that it will
limit the battery to charge only from renewable sources and will NOT charge from
the grid.

Power from the grid is determined by CTs that monitor all three inverters at once at
the PV disconnect, marked as AC DISCONNECT VISIBLE. The CT measurement is
shared across all three inverters. The inverters are all connected at a common AC
bus marked as PV SUBPANEL before the AC DISCONNECT VISIBLE where the
inverter CTs are installed.

Thus, it is possible for power from one inverter to be delivered to another inverter
without having to pass through the common CT metering point. This reality seems to
be recognized by the inverters. (See Figure 11.)
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FIGURE 11.
oF INV2

SoLAR POWER GENERATED ON THE PV PANELS OF INV1 1s DELIVERED TO CHARGE THE BATTERIES

On both inverters, the bottom right corner icon is the grid, and the display indicates
0.00 kW, meaning power is not being exported nor imported. The top right icon is
colloquially known by the installer as the house, and for INV1, power was being
leaving/being exported by the inverter, going to the house icon at 1.64 kW. For
example, in Figure 12, this is inferred by seeing that 9.56 kW is being produced by
the solar PV yet only 7.71 kW is being charged to the batteries of INV1.
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FIGURE 12. INVERTER 1 (INV1) SENDING SOLAR PV TO INVERTER 2 (INV2)

Complementarily, Figure 13 shows INV2 taking 1.59 kW from the house and 5.85 kW
of the PV production to pour in 7.40 kW to the batteries of INV2. Initially, this
appeared to constitute a test failure, because it could be thought that the batteries
on INV2 were pulling in power through the inverter and charging from the grid.
However, in fact the system was passing the test, because the inverters were taking
advantage of the common CT metering point to share PV power production to charge
up the installation's set of batteries equally.

FIGURE 13. INVERTER 2 (INV2) RECEIVING SOLAR PV FROM INVERTER 1 (INV1)
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CONCLUSIONS

Over the course of the commissioning and subsequent operation of the system, the
research team has provided various observations and recommendations.

Having a vendor-provided commissioning test plan is highly valuable in verifying the
proper operation of the system especially during on-site testing. However, on-site
testing, though thorough and certainly beneficial, is a time-consuming process and
does not scale well. The development of remote control and properly monitored and
metered system could make way for an automated testing and commissioning
verification. To do this, a clear commissioning process and recommendations must
be developed and clearly communicated to technology providers and installers.

Moreover, during the installation, commissioning, or site visits, proper photo
documentation should be taken of all system components and should clearly show
how equipment is connected and work together, if possible. The accuracy of
documentation should also extend to diagrams and technical drawings, which needed
to be updated and sent to site managers and relevant parties for quick access and
reference. The importance of up-to-date, and easily accessible documentation cannot
be over-stressed, as they aid every party in accuracy and clarity of communication,
which then speeds up correspondence and task execution.

Lastly, where possible, utility resources should be leveraged to further validate and
accurately monitor the proper operation of the system. This means using utility AMI
meters and their data to track and monitoring system performance and operation. To
do this, enough meter heads need to be installed for the utility to get a clear and
comprehensive dataset on the site. In Mosaic Gardens at Pomona, a number of
meter head sockets were installed, but few, if any, of the sockets had any meters
actually installed in them. The importance of the data validation and monitoring
battery and inverter operation should be evaluated. Subsequently, resources should
be allocated accordingly.

PHOTOGRAPHIC RECORD

Figures 14-24 were gathered by project participants in the course of conducting this
work. They illustrate the in-situ placement of controls, measurement devices, and
the BESS and inverter equipment.
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FIGURE 14. ESSENTIAL LOADS BACKUP PANEL (LEFT) AND PIKA HARBOR SMART BATTERIES (RIGHT)

FIGURE 15. UTILITY SOLAR PV DISCONNECT (CENTER) AND JUMPERED METER SOCKET (RIGHT)
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FIGURE 16. INVERTER 1 LID IS OPEN AND INVERTER 2 LID IS CLOSED

PROTECTED LOADS

FIGURE 17. MEASURING AND RECORDING CURRENT VALUES DURING COMMISSIONING TESTING
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FIGURE 19. PikA REBus BEACON HARDWARE USED FOR GENERAC-ONLY REMOTE COMMANDING
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INVERTER 1

Iy verter

FIGURE 20. INVERTER 1 DISPLAYING INDICATING CHARGE CONTROLLER HARDWARE

INVERTER 3

FIGURE 21. INVERTER 3 IS SOLAR-ONLY, HAS NO BATTERIES, AND OPERATES IN GRID TIE MODE
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FIGURE 22. INVERTER NAMEPLATE STICKER AND INFORMATION

FIGURE 23. TERMINAL ACCESS COVER ALSO DOUBLE
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FIGURE 24. BOTH BATTERY INVERTERS WITH OPEN LID COVERS WITH CONDUIT HARDWARE DISPLAYED

PDF attachments:

Permission to Operate

2. Test Plan and Commissioning Documents
3. Electrical System Single Line Diagram for Mosaic Gardens Pomona
4. Single Line Diagram for Solar Battery and Monitoring
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APPENDIX D: SOLAR AND INTERCONNECTION

OVERVIEW

This appendix addresses EPRI’s efforts to complete the SCE interconnection process
and obtain permission to operate this solar-plus-storage project. Through the efforts
and assistance of project partners Kliewer and Associates, equipment installers
Promise Energy, and product provider Generac, the PTO was obtained in January
2020 following a series of discussions, demonstrations, and exchanges of
documentation, which are outlined here.

TIMELINE
2017

Approved NEM interconnection agreement acknowledges solar, not energy storage
The solar PV system was installed at the same time as initial building construction
Q2 2019

Pika Energy Island installed at Linc Housing’s Mosaic Gardens at Pomona
DC-coupled, solar + storage replaces previous non-battery system

Q3 2019

SCE requests EPRI, K&A to engage Promise to secure PTO for NEM agreement
Generac acquires Pika Energy affecting status of open action items with Pika

Q4 2019

Generac delivers interconnection test plan to SCE and following review is approved
Team performs preliminary inspection of Pomona facility ahead of testing

Q1 2020

Following review and demonstration of another Pika installation, SCE issues PTO

K&A, Promise, EPRI on site to execute test plan and complete system commissioning

BUILDING CONSTRUCTION AND SOLAR PV INSTALLATION

Prior to the installation of the Pika Energy Island, now Generac PWRcell, Linc
Housing’s Mosaic Gardens at Pomona apartment complex had already installed the
33.6 kW rooftop solar PV system under a Net Energy Metering (NEM) Interconnection
Agreement approved in June 2017. This agreement made no mention of the eventual
installation of battery energy storage at the site. The solar PV system was installed
at the same time as initial building construction, completed in late 2017.

This NEM interconnection agreement identifies the site as a Generating Facility,
referring to the power generating ability of the site’s rooftop solar PV. It also requires
that the system adhere to IEEE Standard 929, UL Standard 1741, and SCE Electric
Rule 21.
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ENERGY STORAGE PERMITTING AND INSTALLATION

Afterward, efforts for the installation battery energy storage system began in earnest
and culminated in the selection of the Pika Energy Island. Pika inverters, capable of
accepting solar PV and batteries, would replace the SolarEdge inverters that had
already been installed but were only able to accept solar PV.

Following the permitting and installation of three (3) Pika Islanding Inverter X11402
(also known as the Generac Model APKEO0013) and four (4) Pika Harbor Smart
Battery SB15P (also known as the Generac PWRcell 15) in Q2 2019, efforts began to
finalize the interconnection of these distributed energy resources and obtain
permission to operate the equipment. The SCE interconnection group required that
the installer, Promise Energy, and product provider, Pika Energy, demonstrate that
the installation complied with Rule 21 and NEM 2.0.

COMMISSIONING DELAYS AND TEST PLAN DEVELOPMENT

However, the recent acquisition of Pika by large generator producer Generac in July
2019 introduced delays in the interconnection process. Thus, in Q3 2019, the SCE
emerging technology group requested EPRI and K&A to assist in the interconnection
and PTO process, in preparation for future analysis and operational testing of the
solar-plus-storage system at the site in Pomona, CA.

In Q4 2019, the SCE interconnection group was awaiting a solar and storage test
plan to approve. SCE was primarily seeking a test plan that would provide sufficient
proof that the battery would not charge directly from the grid, only from the on-site
solar. Upon approval of this test plan, SCE interconnection team would come in
person to witness this system’s or another Generac installation in SCE service
territory) operation and testing.

Generac and Promise Energy had communicated with SCE regarding the
development of the test plan and they were given a test plan template and tasked
with developing a simple test plan to ensure the no-import constraint on the battery
would be met.

EPRI and K&A began to engage Promise Energy and Generac representatives to
facilitate communication and align objectives with SCE as well as to prepare gaining
access to system dashboard, inverter controls, and battery and solar data.

By December 2019, the SCE interconnection group had received the Generac-
developed and Promise-reviewed test plan via submission on the PowerClerk portal.
SCE had commented and requested edits to the test plan, which Generac later added
to and revised. The primary requirement requested by SCE interconnection group
was to demonstrate that the system would only charge the battery using power from
the solar PV panels via the implementation of custom firmware and controls.

Also, Generac determined that Pika-specific CTs were needed for the inverters in
order for the inverter controls to function properly, which they then sent to Promise
Energy to install on all three inverters.
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PERMISSION TO OPERATION OBTAINED AND SYSTEM STARTUP

In late January 2020, after witnessing in person the successful operation and testing
of the no-grid export and no-grid import for battery charging at another Generac
installation in SCE service territory, the solar-plus-storage project at Linc Housing’s
Mosaic Gardens at Pomona obtained permission to operate from the SCE
interconnection group.

Some additional work was completed prior to commissioning: the essential loads
backup panels were installed and loads transferred, and meter jumpers were
installed in previously blank meter head sockets.

In early March 2020, the battery and solar system was commissioned via the SCE-
approved Generac test plan. Measurements were recorded and all tests were shown
to be passing. See Appendix C for details of the commissioning procedures and test
results.

DOCUMENTATION

The original NEM agreement, the test plan as reviewed by SCE, and the final
Permission to Operate are appended here, for reference.

1. Net Energy Agreement
2. SCE-Reviewed Test Plan

3. Permission to Operate
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Southern California Edison

SGIPGroup@sce.com
Application Code: SCE-SGIP-2019-5053

Date Printed: 02/17/2021
Program Year: 2019

NOTE: Your application is not submitted until you upload this form and
all other required documentation and click on "Submit" via the online
system. You will receive a confirmation page when you complete the
submittal process.

Application Type

Application Type: Energy Storage

Budget Category: Residential Storage Equity

Host Customer

Self Generation Incentive Program

Incentive Claim Form

Instructions: This Self-Generation Incentive Program (SGIP) Incentive
Claim Form is reflective of the information you enter in the online form
process. Please review thoroughly for accuracy of information before signing.
Once the form has been signed by all parties, scan and upload this
document under the Incentive Claim header in the Documents section of the
online application. Incomplete applications will result in a suspended
application. Upon successful submission of all incentive claim information
and documents, the Applicant will receive notice from the SGIP Program
Administrator that their Incentive Claim has been received.

Incentive Step: 3
Incentive Rate: $0.45

Contact Name: Monica Mejia Mailing Address: 3590 EIm Ave
Company Name: Monica Mejia City, State, Zip: Long Beach, CA, 90807
Parent Company Name: LINC Pomona Apartments, LP Phone: 5626841102
NAICS: Email: mmejia@linchousing.org
Is this a public institution? N/A

Sector: Multifamily

Sector definition: Agreed

Is Household Low-Income Status? Yes

Is the Host Customer enrolled for the medical baseline program? Not Applicable

Has the Host Customer notified their utility of serious iliness or Not Applicable

condition that could become life-threatening of electricity is

disconnected?

Has the Host Customer received an incentive reservation letter from Not Applicable

either the MASH, SASH, DAC-SASH, or SOMAH programs?

Has applicant coordinated with their local governments and the California Office of Emergency Services? N/A

Does the host customer provide critical services or infrastructure during a PSPS event to a community

that is at least partially located in a Tier 2 or Tier 3 HFTD and eligible for the equity budget?

1. 911 call center/Public Safety Answering Point N/A

2. Cooling center designated by state, local, or tribal government N/A

3. Emergency operations center N/A

4. Emergency response provider with the addition of tribal government providers N/A

5. Fire station N/A

6. Food bank N/A

7. Independent living center N/A

8. Jail or prison N/A

9. Homeless shelters supported by federal, state, local, or tribal governments N/A

10. Medical facility (hospital, skilled nursing facility, nursing home, blood bank, health care facility, N/A

dialysis center, or hospice facility)

11. Police station

N/A





12. Public and private gas, electric, water, wastewater or flood control facility

13. Location designated by an I0Us to provide assistance during PSPS events

14. Grocery store, corner store, market or supermarket with average annual gross receipts of $15 million

or less over the last three tax years as calculated at a single location

Is this public or tribal government agency serving 50% of a low-income or disadvantaged community

census tract?
Opts into resiliency adder?

System Owner
Contact Name:

Company Name:

Parent Company Name:

Developer
Contact Name:

Company Name:

Monica Mejia
LINC Pomona Apartments, LP

Charlie Kuffner

Promise Energy, Inc.

Mailing Address:
City, State, Zip:
Phone:

Email:

Mailing Address:
City, State, Zip:
Phone:

Email:

1. Approaching or communicating with the host customer about the project and learning about its needs

and energy profile

2. Developing the specifications for a system based on the customer’s needs and interests

3. Soliciting bids from multiple manufacturers for the specified system

4. Gaining the customer’s commitment to purchase or lease the specified system, usually but not
necessarily by signing a purchase order with a customer or other form of agreement

5. Purchasing the specified system from the manufacturer to fulfill the obligation to provide a system to

the customer

6. Securing permits for the system on behalf of the customer

7. Securing interconnection permission for the system on behalf of the customer

8. Submitting SGIP applications on behalf of the customer

9. Liaising with the SGIP administrators on incentive reservations

10. Liaising with the SGIP administrators on data reporting requirements

11. Supplying project data to SGIP evaluators

12. Physically constructing the system at the customer’s premises

13. Installing the system at the customer’s premises

Who is performing the other activities?

Applicant
Contact Name:

Company Name:

Parent Company Name:

Contractor/Installer Contact
Contact Name:

Company Name:

Contractor License Number
(CSLB):

Contractor License Type:

Natasha Patel

Promise Energy, Inc.

Charlie Kuffner
Promise Energy, Inc.
978353

Performance Data Provider (PDP) Contact

Contact Name:

Company Name:

Mailing Address:
City, State, Zip:
Phone:

Email:

Mailing Address:
City, State, Zip:
Email:

Phone:

Email:

Phone:

N/A
N/A
N/A

No

3590 Elm Ave
Long Beach, CA, 90807
5626841102

mmejia@linchousing.org

4040 Civic Center Drive, #200
San Rafael, CA, 94903
425-652-8553
Charlie@promiseenergy.com
1. Yes

2. Yes
3. Yes

4. Yes

5. Yes

Yes

Yes

4040 Civic Center Drive #200
San Rafael, CA, 94903
2134402166

natasha@Promiseenergy.com

4040 Civic Center Drive #200
San Rafael, CA, 94903
natasha@Promiseenergy.com
2134402166





Payee Contact
Contact Name:

Company Name:
Payee Tax Status:
Payee Tax ID:

Project Site Information
Site Address:

City, State, Zip:

Monica Mejia

LINC Housing Corporation
Corporation

33-0578620

1680 S 1/2 Garey Ave
Pomona, CA, 91766

Project site within the SCE-defined local reliability area?

Mailing Address:
City, State, Zip:
Email:

Phone:

Disadvantaged Community or Low-Income Community according to the CalEnviroScreen?
Is the site located in a high fire threat district (HFTD)?

Has experienced at least two discrete PSPS events?

Household relies on electric pump wells for their water supplies?

Participating San Joaquin Valley Pilot area?

Agrees to location Eligibility:

Utility Information
Electric Utility:

Is the Host on an SGIP-
Approved Rate?

Electric Utility is Municipal?
Account Name:

Is Existing Service?
Utility Account ID:
Utility Meter ID:

Gas Utility:

Gas Utility is Municipal?
Account Name:

Is Existing Service?
Utility Account ID:
Utility Meter ID:

Proposed System Information

Equipment Technology:
System Manufacturer:
System Model:

Other self-generation or
storage equipment onsite?

Charged at least 75% from
renewables?

Other Onsite System Information
SGIP Incentivized System(s) Onsite:

Make/Model

Technology

Non-Incentivized System(s) Onsite:

Technology

Photovoltaic

Southern California Edison

N/A

LINC Pomona Apartments LP
Yes

3-047-5749-25
259000-056794

SoCalGas

No

LINC Pomona Apartments, LP
No

Electrochemical Storage
Pika
Harbor 6

Yes

Project Code

Make/Model

HANWA Q CELLS Q.PEAK L-G4.1 350

3590 EIm Avenue

Long Beach, CA, 90807
mmejia@linchousing.org
562-684-1102

Yes

Not Applicable
Not Applicable
Not Applicable

Yes
Peak Annual Demand (kW): 16
Other Rate:
Demand Response Participant? N/A
Demand Response Program
Name:
Demand Response Obligation
(kW):
System Size Based on Load Yes
Growth?
Estimated Future Additional 12
Demand (kW):
Total Rated Capacity (kW): 11.4
Total Energy Storage Capacity 66.691
(kWh):
Discharge Hours Duration: 5.85
Opts-out of Resiliency Yes
Requirements:
Installed Energy Storage Total Rated Capacity
Capacity (kWh) (kW)
Year Installed Energy Storage Total Rated Capacity
Capacity (kWh) (kW)
2017 30.092





Previous SGIP Generator Capacity (kW): 0
Previous SGIP Storage Capacity (kWh): 0

Project Finance
Total Eligible Project Cost (TEPC):

Ineligible Project Cost:

$94,976.00

Taking Federal Investment Tax Credits (ITC):

ITC as a % of TEPC:

Approved California Manufacturer
Equipment:

No
%
No

Other Incentives Received Incentive Type Incentive Amount Description
PBI Setup Information

Meters Onsite:

Meter Manufacturer Meter Model Meter File ID Meter Serial Number
Channels Onsite:

Meter File ID Channel ID Category Unit of Measure

Incentive Results

Incentive Calculation Current Step 3 Incentive Rate: $0.45

Reference Table 0-2 MWH >2-4 MWH >4-6 MWH
0-2 HOURS 100% 50% 25%
2-4 HOURS 50% 25% 12.5%
4-6 HOURS 25% 12.5% 6.25%

0-2 MWH >2-4 MWH >4-6 MWH

Existing Onsite Equipment Offset - - -
0-2 HOURS 22,800 - -
2-4 HOURS 22,800 - -
4-6 HOURS 21,090 - -
Base Equipment Incentive $17,762.89
CA Manufacturer Adder
Max Equipment Incentive a) $17,762.89

Other Incentives Total Dollars Impact on SGIP Incentive
Other IOU Incentive (100%) 0 b) 0
Other Non-IOU Incentive (50%) 0 c) 0
Non-Ratepayer Incentive (0%) 0
Investment Tax Credit (0%) 0
Adjusted Equipment Incentive atb+c = d) $17,762.89
Total Other Incentives e) 0

SGIP Incentive Adjustments Equipment Incentive Total Other Incentive Cap(s) Incentive Adjustment

+ Incentives <=

Project Incentive Cap (Equipment) £) $17,762.89 $5,000,000.00 *g) 0
Eligible Cost Cap (All Incentives) f+g=h) $17,762.89 0 $94,976.00 *xi) 0
Equipment Incentive ) $17,762.89
Calculated SGIP Incentive $17,762.89

*g=0if f <= $5M, otherwise g = $5M - f

**i=0if h + e <= Total Eligible Cost, otherwise i = Total Eligible cost - (h + e)

Iy

The incentive adjustments shown above are based on the Total Eligible Project Cost, the Maximum Incentive Cap, and the Minimum Customer Investment. See
the SGIP Handbook for more information on incentive limitations.

Reserved Incentive:

$17,762.89





If changes have been made to your project since a reservation was issued, the calculated incentive amount above may differ from the reserved incentive
amount. The final incentive amount is subject to Program Administrator approval.

Projected PBI Calculation
Expected Total Production: kWh

Total Incentive:

Initial Payment:

Performance Based Incentive:
PBI Rate ($/kWh):

Residential Energy Storage Eligibility Affidavit
Requirements of Host Customers and System Owners

o The energy storage system owner and/or Host Customer have the tools to control the usage of the energy storage system when operating in parallel with the
grid.

o Provide performance data to the Program upon request (emailed, zipped file of 15 minute interval data) for a period of five (5) years.

o Pass the energy storage Field Verification Inspection.

o Host Customer and/or System Owner are required to discharge the energy storage system a minimum of 52 full discharges per year. A “full discharge” is the
equivalent of discharging the SGIP-incentivized energy capacity, whether it is during a single or multiple discharges.

o Fulfill either of the two following conditions:

o Option A: the Host Customer is on a TOU tariff, dynamic tariff (e.g. PG&E’s SmartRate or SDG&E’s Reduce Your Use), or agrees to integrate load through
the California Independent System Operator’s Proxy Demand Response, or equivalent tariff, prior to receiving the SGIP incentive and for five (5) years
thereafter. Note that in the event that the Host Customer changes to a non-TOU tariff or is no longer enrolled in a demand reduction program, the energy
storage System Owner is required to notify the Program Administrator within 30 days of change, and will be subject to Option B for the required five year
period.

o Option B: the Host Customer and/or System Owner agrees, for a minimum period of five (5) years, to discharge the energy storage system in an amount
equivalent to 52 complete cycles per year of the incentivized energy capacity, which is defined as two hours of discharge at the SGIP incentivized power
capacity rating, with discharges occurring during peak hours or peak day events (such as those called by PG&E’s SmartRate program or SDG&E’s Reduce
Your Use), of the applicable IOU service territory.

Declarations by Host Customer and System Owner

The undersigned certify under the laws of the State of California that the Host Customer Signature
forgoing is true and correct and is authorized to sign this Affidavit. Print Name:
1) The information provided in this form is true, accurate, and complete. Signature:
2) The system described above described is new and intended to offset part
or all of the Host Customer's electrical needs at the site of installation. Title: Date:
3) The site of installation is located within the Utility's service territory and,
the SGIP incentivized equipment is not intended solely as a back-up System Owner (if not Host Customer)
generator. Print Name:
4) The Host Customer has received a copy of this completed form. )
5) The SGIP incentivized equipment meets the terms and conditions of Self- Signature:
Generation Incentive Program has been installed and is operating
Title: Date:

satisfactorily as of the date stated.
6) The rated electrical output of the system and the physical location of the

system are as stated above. Applicant (if not Host Customer)

7) The Host Customer and System Owner (if applicable) understand that all Print Name:

other program rebates, grants, forgiven loans, gifted equipment, financial Signature:

incentives, post-installation agreements, Renewable Energy Credits (aka '

RECs, Green Credits, etc.), Federal Investment Tax Credits and performance Title: Date:

payments are “other incentives" and must be disclosed.

8) At the time incentive payment is made, System Owner is the owner of the
generating or storage equipment which comprise the Project and all the
statements below are true and correct:

* The information provided on the Incentive Claim Form is true and accurate.
» System Owner incurred all costs referenced in Project Finance section of
the Incentive Claim Form. Title: Date:
* Project is operating as intended according to SGIP Handbook and Contract.

Developer (Grid Region: SGIP_CAISO_SCE)
Print Name:

Signature:





9) Costs to Project as defined in the Project Cost Breakdown are identical to
the costs submitted by Parties to Program Administrator in the Incentive
Claim Form.

10) Except as noted below, there were no changes in the information
regarding the Host Customer's generating system specifications, installation
location, or price from that information provided in the Reservation Request
Form originally submitted by the undersigned.

11) Tax Liability: | understand that the incentives may be taxable and may be
reported to the IRS unless | am exempt from reporting. The Program
Administrator may report such rebate payments on IRS Form 1099 unless |
have checked corporation or exempt tax status above. You are urged to
consult your tax adviser concerning the taxability of rebates. Program
Administrator is not responsible for any taxes that may be imposed on you or
your business as a result of your receipt of this rebate.
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PWRcell™ Time of Use Program Guide

Like other devices connected to a PWRcell Inverter, the REbus™ Beacon has its own device
page on the Inverter screen. This page allows the user to configure a Time of Use (TOU)
schedule.

After setup, the REbus Beacon will switch the PWRcell Inverter operating mode based on a
preset schedule. Refer to the tables below. See the Schedule Directory for more details.

Table 1 Generac REbus Beacon Presets Click on a schedule name to view details

Schedule Name State |Schedule Description Schedule Code
SDGE_DR-SES CA San Diego Gas and Electric DR-SES Plan 1
Coming Soon! - 2
Coming Soon! - 3
CAL_4-9_365* NEW! CA For tariffs where peak charges are 4-9 PM 4
SCE-D_A CA Southern CA Edison TOU-D-A 5
PGE_E-TOU-D NEw! CA Pacific Gas and Electric E-TOU-D 6
APS-TOU-E AZ Arizona Public Service Saver Choice TOU-E 7
MECO-TOU_PR HI Maui Electric Co. Time Of Use 8
PGE_EVA-TOU CA Pacific Gas & Electric - Electric Vehicle A TOU 9
PGE_EVA-PB CA Pacific Gas & Electric - Electric Vehicle B TOU 10
GMP_RATE-11 VT Green Mountain Power Rate 11 11
PGE_E-TOU CA Pacific Gas & Electric E-TOU-A 12
SRP-TOU AZ Salt River Project Time Of Use 13
Lakeland_RSD FL Lakeland Electric RSD 14
PGE_E-TOU-B CA Pacific Gas & Electric E-TOU-B 15
Reserved - 16
NEM+Hawaii HI Hawaiian Electric Net Energy Metering 17
APS-TOU-E_PB NEW! AZ Follows APS-TOU-E uses Priority Backup 18
E-TOU-D_PB NEW! CA Follows PGE_E-TOU-D uses Priority Backup 19
PGE_EV2-A NEW! CA Pacific Gas & Electric - Electric Vehicle 2-A 20
PGE-E6 NEW! CA Pacific Gas & Electric E6 tariff plan 21

*CAL_4-9_365 carries a generic name to accommodate multiple CA rate plans across several utilities. Consider for PG&E E-TOU-C,
SDG&E TOU-DR1, and variations of SCE E-TOU-D plans.





SCE_TOU-D2 NEw! CA Southern California Edison TOU-D2 22
SDGE_TOU-DR  NEW! CA San Diego Gas & Electric TOU-DR plans 23
SRP-TOU_PB  NEW! AZ Follows SRP-TOU uses Priority Backup Mode 24
TEP_TOU NEw! AZ Tucson Electric Power TOU 25
DUSK-DAWN1  NEW! - For general use where desired 26
DUSK-DAWN2  NEW! - For general use where desired 27
ESS_SELLTOU1 NEW! - Follows CA 3-8 PM tariff sells battery last hour 28
ESS_SELLTOU2 NEw! - Follows CA 4-9 PM tariff sells battery last hour 29
ESS_SELLTOU3 NEwW! - Uses Sell Mode 4-9 PM instead of Self-Supply 30
Table 2 Generac REbus Beacon Time Zones

us us us us us us us us
Time Zone UTC |Eastern|Central | Mntn. | Pacific | Alaska | Hawaii |Arizona| PR
Code 0 1 2 3 4 5 6 7 8

NOTE: To offset a particular schedule for desired time changes, consider selecting a different

time zone code (e.g. to move schedule 5 up one hour, select time zone code 3 and the schedule
will put the system into Self-Supply mode from 3 -9 pm instead of 2 -8 pm).

This document is subject to change without notice. Schedules herein may not represent current time changes for the rate

schedules named. It is the responsibility of the user to track changes to their rate plan with their utility. It is the user’s responsibility

to select a schedule that meets their individual needs. ©2020 Generac Power Systems, Inc. | Rev. D | 2/9/2021
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Configuring and Running a TOU Schedule

To configure the Generac REbus Beacon TOU scheduler feature, select a schedule from Table 7

above and note the schedule code. Choose a time zone code from Table 2.

1. See Figure 1-1. Navigate to the REbus Beacon device page on the Inverter screen and

press the center button.

REbus Beacon
TOU Scheduler
disabled

To enable scheduler,
press center button
and select “Enable”.

Figure 1-1 The REbus Beacon device page

2. See Figure 1-2. Select ‘Mod Settings’.
3. See Figure 1-3. Enter Access Code: 57.

4. Enter chosen schedule code Table 1.

5. Enter the desired time zone code Table 2.

6. Select ‘Save’ at the bottom.

7. REbus Beacon will automatically enable.

REbus Beacon [Menu

Enable
Mod. Settings

Remove Device
|RCPn: OOO1LOOO3IXXXX
< EXIT TSCROLL > NEXT e« SELECT _

Figure 1-2 Select ‘Mod Settings’

F
Access Code:

TOU Schedule:

Time Zone: 4

Cancel Save

Figure 1-3 Enter in Access Code 57

NOTE: It is only necessary to enable the REbus Beacon if using the scheduler feature.

This document is subject to change without notice. Schedules herein may not represent current time changes for the rate

schedules named. It is the responsibility of the user to track changes to their rate plan with their utility. It is the user’s responsibility

to select a schedule that meets their individual needs. ©2020 Generac Power Systems, Inc. | Rev. D | 2/9/2021





Schedule Directory

System modes are preset for each schedule below

SS = Self Supply CB = Clean Backup

1. Summer (6/1 -10/31) Winter (11/1 -5/31)
Weekdays Weekends Weekdays Weekends
Created: 1/24/2018 | 4p -9p 9p -4p All Day All Day All Day
SDGE_DR-SES SS CB CB CB CB
SS = Self Supply CB = Clean Backup
2. Summer (6/1-10/31) Winter (11/1 -5/31)
Weekdays Weekends Weekdays Weekends
Created: All Day All Day All Day All Day
Coming Soon! -- -- -- --
SS = Self Supply
3. Year-Round (No Seasonal Change)
Weekdays Weekends
Created:1/24/2018 All Day All Day
Coming Soon! ~ -
SS = Self Supply CB = Clean Backup
04. Year-Round (No Seasonal Change)
Daily
Created:12/21/2020 4p -9p 9p -4p
CAL_4-9_365 SS CB
SS = Self Supply CB = Clean Backup
5. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 2/13/2019 2p -8p 8p -2p All Day
SCE-D_A SS CB CB

This document is subject to change without notice. Schedules herein may not represent current time changes for the rate

schedules named. It is the responsibility of the user to track changes to their rate plan with their utility. It is the user’s responsibility
to select a schedule that meets their individual needs. ©2020 Generac Power Systems, Inc. | Rev. D | 2/9/2021
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SS = Self Supply CB = Clean Backup

06. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 12/21/2020 5p -8p 8p -5p All Day
PGE_E-TOU-D SS CB CB
SS = Self Supply CB = Clean Backup
7. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 2/13/2019 3p-8p 8p -3p All Day
APS-TOU-E SS CB CB
SS = Self Supply PB = Priority Backup
8. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 2/13/2019 3p -5p 5p -3p 3p-5p 5p -3p
MECO-TOU_PR PB SS PB SS
SS = Self Supply CB = Clean Backup
9. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 2/13/2019 2p-9p 9p -2p 3p-7p 7p -3p
PGE_EVA-TOU SS CB SS CB
SS = Self Supply PB = Priority Backup
10. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 2/13/2019 2p-9p 9p -2p 3p-7p 7p-3p
PGE_EVA-PB SS PB SS PB

This document is subject to change without notice. Schedules herein may not represent current time changes for the rate

schedules named. It is the responsibility of the user to track changes to their rate plan with their utility. It is the user’s responsibility
to select a schedule that meets their individual needs. ©2020 Generac Power Systems, Inc. | Rev. D | 2/9/2021






SS = Self Supply CB = Clean Backup

11. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 2/13/2019 Tp-9p 9p -1p All Day
GMP_RATE-11 SS CB CB
SS = Self Supply CB = Clean Backup
12. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 2/13/2019 3p-8p 8p -3p All Day
PGE_E-TOU SS CB CB
SS = Self Supply CB = Clean Backup
13. Summer (5/1-10/31) Winter (11/1 -4/30)
Weekdays Weekends Weekdays Weekends
Created: 6/17/2019 | 2p -8p 8p -2p All Day 5a-9a, 5p-9p | 9a-5p, 9p -5a All Day
SRP-TOU SS CB CB SS CB CB
SS = Self Supply CB = Clean Backup
14, Summer (4/1-10/31) Winter (11/1 -3/31)
Weekdays Weekends Weekdays Weekends
Created: 8/22/2019 | 1p-8p 8p-1p All Day 6a-10a | 10a-6a All Day
Lakeland_RSD SS CB CB SS CB CB
SS = Self Supply CB = Clean Backup
15. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 3/18/2020 4p -9p 9p -4p All Day
PGE_E-TOU-B SS CB CB

This document is subject to change without notice. Schedules herein may not represent current time changes for the rate

schedules named. It is the responsibility of the user to track changes to their rate plan with their utility. It is the user’s responsibility
to select a schedule that meets their individual needs. ©2020 Generac Power Systems, Inc. | Rev. D | 2/9/2021
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SS = Self Supply CB = Clean Backup

17. Year-Round (No Seasonal Change)
Daily
Created: 5/4/2020 7a-5p S5p-7a
NEM+Hawaii CB SS
SS = Self Supply PB = Priority Backup
18. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 12/21/2020 3p-8p 8p-3p All Day
APS-TOU-E_PB SS PB PB
SS = Self Supply PB = Priority Backup
19. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 12/21/2020 5p -8p 8p -5p All Day
E-TOU-D_PB SS PB PB
SS = Self Supply CB = Clean Backup
20. Year-Round (No Seasonal Change)
Daily
Created: 12/21/2020 3p-12a 12a-3p
PGE_EV2-A SS CB
SS = Self Supply CB = Clean Backup
21. Summer (6/1 -9/30) Winter (10/1 -5/31)
Weekdays Weekends Weekdays Weekends
Created: 12/21/2020( 1p-9p 9p -1p 5p -8p 8p -5p 5p -8p 8p -5p All Day
PGE-E6 SS CB SS CB SS CB CcB

This document is subject to change without notice. Schedules herein may not represent current time changes for the rate

schedules named. It is the responsibility of the user to track changes to their rate plan with their utility. It is the user’s responsibility
to select a schedule that meets their individual needs. ©2020 Generac Power Systems, Inc. | Rev. D | 2/9/2021
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SS = Self Supply CB = Clean Backup

22. Year-Round (No Seasonal Change)
Daily
Created: 12/21/2020 5p -8p 8p-5p
SCE_TOU-D2 SS CB
SS = Self Supply CB = Clean Backup
23. Summer (6/1-10/31) Winter (11/1 -5/1)
Daily Daily
Created: 12/21/2020 4-9 9-4 All Day
SDGE_TOU-DR SS CB CB
SS = Self Supply PB = Priority Backup
24. Summer (5/1-10/31) Winter (11/1 -4/30)
Weekdays Weekends Weekdays Weekends
Created: 12/21/2020 2p-8p 8p-2p All day 5a-9-, 5p-9p All day
SRP-TOU_PB SS PB PB SS PB
SS = Self Supply CB = Clean Backup PB = Priority Backup
25. Summer (5/1-9/31) Winter (10/1 -4/31)
Weekdays Weekends Weekdays Weekends
Created: 12/21/2020| 3p -7p 7p -3p All Day 6a-9a |9a-6p | 6p-9p | 9p-6a | All Day
TEP_TOU ss CcB CB Ss CB SS PB CB
SS = Self Supply CB = Clean Backup
26. Summer (5/1 -10/31) Winter (11/1 -4/30)
Daily Daily
Created: 12/21/2020 7p -5a 5a-7p 4:30p -6:30a 6:30a -4:30p
DUSK-DAWN1 SS CB SS CB

This document is subject to change without notice. Schedules herein may not represent current time changes for the rate

schedules named. It is the responsibility of the user to track changes to their rate plan with their utility. It is the user’s responsibility
to select a schedule that meets their individual needs. ©2020 Generac Power Systems, Inc. | Rev. D | 2/9/2021
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SS = Self Supply CB = Clean Backup

27. Summer (5/1 -10/31) Winter (11/1 -4/30)
Daily Daily
Created: 12/21/2020 8p -6a 6a-8p 5p-7a 7a-5p
DUSK-DAWN2 SS CB SS CB
SS = Self Supply CB = Clean Backup Sell = Sell
28. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 12/21/2020 3p-7p 7p -8p 8p -3p All Day
ESS_SELLTOU1 SS Sell cB CB
SS = Self Supply CB = Clean Backup Sell = Sell
29. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 12/21/2020 4p -8p 8p -9p 9p -4p All Day
ESS_SELLTOU2 SS Sell cB CB
SS = Self Supply CB = Clean Backup Sell = Sell
30. Year-Round (No Seasonal Change)
Weekdays Weekends
Created: 12/21/2020 4p -9p 9p -4p All Day
ESS_SELLTOU3 Sell CB CB

This document is subject to change without notice. Schedules herein may not represent current time changes for the rate

schedules named. It is the responsibility of the user to track changes to their rate plan with their utility. It is the user’s responsibility
to select a schedule that meets their individual needs. ©2020 Generac Power Systems, Inc. | Rev. D | 2/9/2021
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Energy Storage Post-Installation Inspection and Discharge Testing Protocol

Pre-Inspection Discharge Data
Prior to the inspection, the Program Administrator (PA) will require documentation
demonstrating system performance:

1. Over the course of one week; and
2. Over the duration specified on the application for a full, uninterrupted system
discharge.

One-Week of Operational Data
The following information must be provided to the PA:
a. A unique system identifier (e.g. battery/system serial number or MAC address)
b. Interval data (no less than 15 minutes) with the following information for each
interval recorded over the test period:
e Date and time stamps
e kW and/or kWh! charged and discharged or offset
e State of charge
c. The inspector will verify standby, charging and discharging modes, and if coupled
with wind generation, will verify if the energy storage system is able to handle
hundreds of charge-discharge cycles daily.

Continuous Discharge Test

The PA will require either option 1 or option 2 below to satisfy the continuous discharge testing
requirement. For either option, the data must include a unique system identifier, interval data
(no less than 1 minute and no greater than 15 minutes) with date and timestamps, kW and or
kWh? and state of charge for each interval recorded over the test period.?

1) Field Test: Continuous* discharge test of the system located at the SGIP project site,
measuring actual energy storage system output over the discharge duration specified on the
application. The continuous discharge field test is to be completed by the project developer,
System Owner or Host Customer prior to the field verification visit.

1 For AC-based systems, kWh must be measured on the AC connection.

2 If kW or kWh data is not available then voltage and current should be provided.

3 Data will be used to establish the average capacity of the energy storage system.

4 Continuous discharge means discharging at its rated capacity from the fully charged state without charging over
the discharge duration specified on the application documentation and equipment specifications.

Self-Generation Incentive Program Updated 1-30-2019





Energy Storage Post-Installation Inspection and Discharge Testing Protocol

2) Factory Test®: For battery systems, manufacturer and/or system integrator continuous
discharge test report of the same make and model as the unit(s) inspected in the field must be
provided. Factory reports must also include description of testing approach or methodology
and location of test.

The results of the continuous Field or Factory discharge test over the specified discharge
duration must be within +/- 5% of the SGIP incentivized capacity in the incentive claim
documentation. Projects yielding test results outside of the +/-5% threshold are subject to
capacity and incentive adjustments and may be subject to additional eligibility requirements.

Pre-Inspection Verification
Applicants must ensure the following numbered items prior to the on-site field inspection visit.

1. Verification that all necessary equipment information (e.g., make, model, kW and/or kWh
capacity, etc.) is easily visible either from the outside or on the interior of the system at the
time of inspection. If access to the interior of the system is necessary, a qualified technician
must be present to facilitate verification.

2. Verification that the energy storage system is configured to operate in parallel with the grid,
load shave, and serve on-site load by supplying one or more of the following:

a. Reviewing the Interconnection Agreement or Permission to Operate letter (if
applicable)

b. Charge and discharge data for the unit installed and comparison to interval data
from the utility

c. Securing a copy of the electrical single line diagram for the project and using it to
verify against the field connection during the inspection

d. Requesting that there be a field technician at the site inspection with a user
interface such as a laptop to demonstrate parallel operation during the inspection.

Field Post-Installation Inspection

Field (or on-site) Post-Installation Inspections will be conducted by parties responsible to the
PAs, either PA employees or inspectors contracted to the PAs. For both on-site and virtual
inspections, the inspector will visually inspect the system to verify the device(s) can service
onsite load, can operate in parallel with the grid, and meet(s) SGIP technical eligibility
requirements. The inspector will also confirm the energy storage system equipment is
permanently installed and is of the same make, model, capacity, and configuration that is

5 A factory test is a test coordinated and performed by the manufacturer at the manufacturer’s testing facility
under controlled conditions.
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Energy Storage Post-Installation Inspection and Discharge Testing Protocol

specified in the application documentation.® While on site during the inspection, the inspector
may be required to witness a discharge demonstration of the system, performed on- site or
remotely by the project Developer, System Owner or Host Customer.’

Virtual Post-Installation Inspection

If a project qualifies® for a virtual Post-Installation Inspection, virtual inspections may be
conducted by the Host Customer, System Owner, Applicant, or Developer of the project. In lieu
of an on-site inspection requiring a site visit, the PA or its 3" party consultant will require a
video along with geotagged® photos from the Host Customer site. The video and associated
photos may be completed on any day after the Permission to Operate (PTO) has been issued by
the utility’s interconnection department. The Applicant will have a 20-day period to submit the
required material once the notification of virtual Post-Installation Inspection has been issued by
the PA.

Virtual Post-Installation Inspections must provide the following:

1. A continuous video of the project site, battery, and other electrical equipment; and

2. Individual geotagged®® photos of the project site, battery, and other electrical equipment
associated with the energy storage system (see below for more detailed information
regarding requirements for video and photograph capture).

The following information must be included in all virtual Post-Installation Inspections:

a. Continuous video to include street view of the house or building with the address
number clearly visible.

b. Continuous video to include overall layout of the system. If the entire system is not
in one place, the video and photographs must capture the overall layout of each
subsystem, followed by the close-up shots of each piece of equipment in that
subsystem.

c. Continuous Video along with Geotagged still photo of Nameplate confirming make
and model of the battery.

6 |f there is additional generation on-site behind the same meter as the energy storage system, the inspector may
confirm relevant equipment information of the generator(s) (e.g., type, fuel, capacity, make, etc.).

7 Applicants will be informed prior to the inspection should the inspector be required to witness a discharge
demonstration. Physically disconnecting the system from the grid in order to demonstrate a discharge does not
satisfy this requirement.

8 Virtual Post-Installation Inspections are eligible after completion of six total successful on-site inspections based
on the SGIP Field Inspection Sampling Protocol, however, eligibility is still subject to PA discretion.

9 An electronic tag that assigns a geographical location to a photograph or video.

10 While taking photos the location settings of the camera should be in ON position such that each photo will have
a location tag attached to it which will be verified by the inspector.
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d. Continuous Video along with Geotagged still photo of Nameplate confirming make
and model of the inverter (if applicable). Continuous video along with Geotagged
still photo of serial number for battery.

e. Continuous video along with Geotagged still photo of serial number for inverter (if
applicable).

f. Continuous video along with Geotagged still photo of equipment display panels
showing power, energy, or battery/inverter charge status readings for battery.

g. Continuous video along with Geotagged still photo of equipment display panels
showing power and/or energy for solar PV (if applicable).

h. Continuous video along with Geotagged still photo to include exterior view of all the
electrical panels (e.g., the subpanel, backup loads panel, protected loads panel, and
main service panel) and a view of the inside of each panel.

i. Continuous video along with Geotagged still photo of Utility Smart Meter with the
meter ID number clearly visible.

Self-Generation Incentive Program Updated 1-30-2019






O Natasha Patel <natasha@promiseenergy.com>

PTO Issued - NST-61816

4 messages

SCE Notifications <DoNotReply@powerclerk.com> Wed, Jan 29, 2020 at 1:35 PM
To: natasha@promiseenergy.com, mmejia@linchousing.org

SOUTHERN CALIFORNIA

EDISON

PERMISSION TO OPERATE
Self-Generation Facility Interconnected to SCE's Electric Grid

1/29/2020

LINC Pomona Apartments, LP
1680 1/2 S Garey Avenue
Pomona, CA 91766

Dear Customer:

Congratulations on completing the installation of your self-generation facility. Your application for interconnection has been approved and
Permission to Operate your system has been granted.

Project ID Generating Facility Address Energy Storage Capacity (kW - if applicable) CEC-AC Nameplate Rating (kW)
NST-61816 1680 1/2 S Garey Avenue, Pomona CA 91766 26.8 30.092

Service under the NEM Rate Schedule will become effective on your next regularly scheduled meter read date, if proper metering is in place, or the
next regularly scheduled meter read date following installation of the required bi-directional or interval data meter. Additionally, NEM 2.0 customers
are required to be on a Time-of-Use (TOU) Rate Schedule. Residential customers will be defaulted to Schedule TOU-D-4-9PM if they are not
already on a TOU rate. Customers may contact SCE to select another TOU rate for which they are eligible or view additional information here.
Customers shall not be allowed to make an additional change in rate until 12 months of service has been provided under the elected rate, unless
otherwise specified in that rate schedule.

If you've elected to participate in Net Surplus Compensation (NSC) when you applied for interconnection using Form 14-957, any Net Surplus
Generation will be paid as an on-bill credit. NSC is equal to the Net Surplus Compensation Rate (NSCR), which is the market-base rate, multiplied
by your net surplus energy. Any credit can be applied to energy or non-energy charges. Alternatively, you may elect to receive a check through the
mail for the value (dollar amount) of the net surplus energy, excluding any amount owed to us for other charges on your electric bill, by calling us at
the number listed below.

Your “Relevant Period” begins on the date that you receive your Permission to Operate (PTO) and remains your anniversary date for subsequent
years. Your first Relevant Period must be a minimum of 365 days in length. When the first NEM statement is shorter than the typical billing range
of 27 to 33 days, the Relevant Period will reconcile on a 13th month (to complete the minimum number of days). You may elect to change the start
date of your Relevant Period one time only by completing and returning an NEM One-Time Relevant Period Change Request Form (14-936).

If your generating facility is a NEM Aggregation (NEM-A) project, please review the Welcome Guide which will provide you with details on how the
billing allocation method works for all accounts. We now offer a convenient way to access your NEM-A monthly bill online. Please send an email to
ElectronicBilling@sce.com for further details.

Below are some resources to help understand your new energy bill on Net Energy Metering (NEM).

* Read how you may have “energy charges” accumulating monthly which can be paid monthly or at the end of your 12 month settlement bill
and understand Non-Bypassable Charges (NBCS) or

¢ View a short video about getting started with NEM or

» Sign up for the NEM monthly billing option, by calling SCE’s Customer Call Center NEM Bills at (866) 701-7868 for residential customers or
(866) 701-7869 for commercial customers or

¢ Read our NEM FAQs

For questions related to Net Energy Metering, please contact SCE's Customer Service Department at (800) 655-4555.
Sincerely,

Eduyng Castano

Senior Manager of Customer Generation Programs

Southern California Edison

This is a system generated email.






5.0 Test Procedure

The procedure for testing Rule 21 Non-Export Requirements functionality is presented below. There are
two tests in total, as described in Section 4.0. Use Section 6.0 as extra note space. When measuring
power, taking voltage and current measurements to calculate power is acceptable. If requested by utility
representative, repeat tests as needed.

Test Step | Description | Result | Comments
Test #1a — EMS prevents BESS from importing power from Utility. =
1 Verify test prerequisites have been Record and resolve
met to PASS results. PASS”/ FAIL any test
prerequisites that
fail in Section 6.
2 Set EMS/Inverts with energy storage ﬂﬁf“’ Measures total
to system mode “Clean Backup”. / MP-B1(Aux): é 4 M | auxiliary power
H\ & T MP-B2(Aux): __ G - W | import from
With BESS enabled, PV Links disabled, A~ | operational
and Protected Loads Breaker in the inverter systems.
OFF position, measure power at MP-
B1, MP-B2.
3 Set EMS/Inverters with energy storage Pauses possible
to system mode “Self Supply”. charge/discharging
activity before
Disable connected PV Links and taking
Harbors (BESS) via Inverter HMI (LCD measurements.
display).
4 Record the State of Charge for each BESS 1:  _ _ BESS will charge
BESS. Use the 12-character RCP ID State of Charge= 74, from sources, if
(unique ID) to distinguish between BESS_2:__ _ _ _ available when
BESS. State of Charge=_77. 2 below 95%.
BESS 3:
Record the last 5 characters of each State of Charge=_/9. %
BESS RCP ID along with State of BESS 4:_
Charge. State of Charge = 2. (

NOTE: State of Charge values must be
less than 95%; Set inverters to “Sell”
system mode, if needed, to discharge
batteries. Discharge down to 80%.

5 Enable Harbors (BESS). Do NOT enable With the inverter
PV Links. W’U 2 grid connected
ﬁW with no loads to

Confirm inverters are grid connected 0 56‘4)” 6‘7’ @/ self-supply, BESS

via the inverter status page on would charge from

inverter HMI LCD display. the grid at this
point, if that were

Secure All AC Loads downstream of possible.

external CT’s. (Refer to Table 1)






p.]

6 Measure power at MP-B1, Cla, C1b, | MP-BL: _ Q77,7 A* Measures flow of
Clc, C1d, and D1. MP- Cla power at each
MP-Clb: point of the
Note: MP-C1b, Clc, Cid, D1 should MP-Clg: Q ;2 nanogrid and to
read O W. pken] E T aoarter MP-Cid: protected loads.
ok > F A —>| MP-DL: 4 ’5¢Z 2
7 Measure power at MP-B2, C2a, C2b, MP-B2: _ 2| D A~ | Measures flow of
C2c, C2d, and D2. MP-C2a: _ 4,5 power at each
- MP-C2b: _ 9, E_L point of the
Note: MI:—/(/Zé, C2d, D2 should read 0 | MP- C2c nanogrid and to
W. q When EL DA MP-CZd protected loads.
o084 == F A~ MP-D2: ‘7:9&”‘7,
8 Review Measurements from Steps 2, Pass Criteria:
6,and 7.
AIL MP-B1 < MP-
A “PASS” confirms BESS does not B1(Aux)
charge from the grid in system mode MP-B2 < MP-
“Self Supply”. B2(Aux)
9 Set inverters into system mode “Clean | BESS_1:47_ 84 i—*f_g"{ BESS will charge
Backup”. State of Charge = _'—{~ 7o | from sources, if
BESS_2:34Y4 _ available when
Disable connected PV Links and State of Charge =3 72. ?—/; below 95%.
Harbors (BESS) via Inverter HMI (LCD 4 —3" = R '.lt
display) and repeat step 4.
10 Repeat steps 5-7.
mpB1: 2.0 W A
MP-Cla:
Note: MP-Clb: é%
MP-Clc: Q
MP-Clc, C1d, D1 should read 0 W. MP-C1d: QZ
MP-D1: __ &
MP-C2c, C2d, D2 should read 0 W.
: MP-B2: r(
MP-C2a:
MP-C2b: @
MP-C2c:
= MP-C2d:
) MP-D2:
11 Pass Criteria:

lﬁepeat step 8 with values from step
10.

Result status of “PASS” confirms BESS
does not charge from the grid in
system mode “Clean Backup”.

MP-B1 < MP-
B1(Aux)
MP-B2 < MP-
B2(Aux)






Test #1b — EMS charges BESS from renewable sources only.

1 Enable PV Links o rs.
system mode tgfi’SeIf Su ppm .
2 Record the Stat&of-Charge for each BESS_ 1: D0 2 Z L BESS will charge
BESS. Use the 12-character RCP ID State of Charge = from sources, if
(unique ID) to distinguish between BESS. 211 2 2 ZE available when
BESS. , | State of Charge=_24. below 95%.
/ | BEss 3:90 z 7 A
Record the last 5 characters of each State of Charge = [&‘5
|_RCP ID along with State of Charge. BESS 4: 20 Z £ O
State of Charge=_7[: |
NOTE: State of Charge values must be
less than 95%; Set inverters to “Sell”
system mode, if needed, to discharge
batteries. Discharge down to 80%.
3 Measure MP-B1, MP-Cla, C1b, Clc, mpP-B1: [/ 7 e, 7{— 205 \/
and C2d. MP-Cla:_ S, 7
??ﬁ; ( MP-Clb: _S .7 J U o i l/
ol 4| aass — #2375/
-Cld: _ 7.,
20 mons
4 Measure MP-B2, MP-C2a, C2b, C2c, | MP-B2: _22.9 W A ¢ onf—deiwo HE&
and C2d. s fMP-C2a:_3,> 95 202
be= < % &
MP-C2b: _ 5.\ 2.6 e 2 s /
2V < MP-C2c:_ \.A - W 3¢ z
MP-C2d: _ ©.9 W H7# &> be
5 Perform the following calculations: Record values in
5 : results Lf/i\%d;.%_ e
MP-C1b+ MP-Clc% MP-C1d = «%’ﬁ —pews \7 Sire 10
Inv:'1 PV Power - 7oz -1 v PV 16 2 J Gectornt Bt
My/{b\immczump-czd: [+ .49 =8,3 A pv = bess ¥
Inv. 2PV Power o o= S.7rsT=U.4Y P i
MP-Cla = Inv. 1 BESS Power - i TN Cerfz Supfuy
MP-C2a = Inv. 2 BESS Power + <+ 3B 3551 = 6 PV« pess
6 Perform the following calculations: PASS Criteria:
[inv 1 BESS Power] + [Inv 1 PV Power] Net Power 1 £ MP-
=NetPower1l : 27 FAIL B1 < MP-B1(Aux)
[inv 2 BESS Power] + [Inv 2 PV Power] 'A‘
= Net Power 2 e T s Net Power 2 < MP-
B2 < MP-B2(Aux)
A “PASS” indicates that BESS what ﬁ.ﬁ—f Fisr 8
charging from renewable sources and
not from the grid in “Self Supply” oing St T [ B
system mode. see






Put inverters into system mode “Clean
Backup”. Repeat step 2.

State of Charge= 92.¢
BESS_2:

BESS will charge
from sources, if
available when

communications. Have sensing device
measuring MP-B1.

State of Charge=_93.7 | below 95%.
BESS 3:
State of Charge=__ 74, &
BESS 4:_ _ _
State of Charge=_30 2
8 Repeat steps 3-6. Mp-B1: 2.0 /A | PASS Criteria:
MP-Cla: [l e
A “PASS” indicates that BESS what MP-Clb: _ 7.4 Net Power 1 < MP-
charging from renewable sourcesand | MP-Clc: __ 7. Z B1 < MP-B1(Aux)
not from the grid in “Clean Backup” MP-Cid: __ [2-%
system mode. Net Power 2 < MP-
MP-B2: [ ;a B2 < MP-B2(Aux.
MP-C2a: _ 7.5 g
MP-C2b: 2 .2 Is.
MP-C2c: __3.% (62
MP-C2d: _ /2.&
(onssiean
Test #2 — EMS automatically prevents the BESS from discharging upon loss of communications
1 Verify test prerequisites have been Record and resolve
met to PASS results. / FAIL any test
prerequisites that
fail in Section 6.
2 Set inverters to the system mode “Self Ensures batteries
Supply”. are exportingto /|
loads prior to
Disable PV Links on these inverters. testing.
3 Actuate 50 A protected loads breaker When CT’s are
to the ON position. Turn on AC loads removed, inverter
on both upstream 200 A panel and on AC grid terminals
protected loads panel. should only be
importing power
Adjust total system loading up to, but . through its ATS to
not exceed, continuous rated BESS the protected loads
export. and not be
exporting.
4 Measure and record the Power at MP- | MP-B1: _ /0.1 w b
B1and MP-Cla, and D1. MP-Cla: 5.0 +9.2 ;Ag
MP-D1: ¢4, (s W
5 Prepare to create a loss of ' This will halt all CT

feedback to EMS.
This does not
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To simulate a loss of communications

interrupt
communication

for exporting, disconnect the CT’s between EMS and
CATS cable inside on the inverters. BESS.

6 Perform a loss of communications as Inverter internal
described in the previous step and ATS is aligned as a
start time recording while monitoring passthrough for
the MP-B1. protected loads to

import power from
Measure power at MP-B1 after 30 the grid when
seconds have elapsed. battery is not

exporting.

7 Record the measured power at MP- MP-B1: ﬁ& ZO0W Pass Criteria
B1. Net value should be 0 or positive
indicating no power export. MP-B120W.
Confirm whether test was a pass or ASS FAIL
fail.

8 Reconnect CT’s within the inverters.

9 Repeat Steps 2 — 8 but with Inverter2 | MP-B2: 2%, 0 & | Pass Criteria
and its protected loads in system MP-C2a: -
mode “Clean Backup”. MP-D2: __ 9.Z MP-B220W.

MP-B2 (after 30 seconds):
15 ___wh PreS

10 Enable any devices disabled during

testing. Restore any shutdown AC
loads. Set both inverters to “Self-
Supply” system mode.

Test #3 — Verify Inverter islanding behavior

1

Locate the main service breaker
servicing grid power to the inverters.

Prepare to open service breaker to
create a deliberate islanding event
and place meters at MP-B1 and MP-
B2.

Open the main service breaker.

Verify that the inverter operational
status is “islanded” via the inverter
HMI LCD display for inverter 1 and
Inverter 2. Inverter status is found on
the inverter product page. Inverter 3
should be shutdown.

MP-B1 =0 W: YES / NO
2tk > 0.9

MP-B2 =0 W: YES/NO
oy sy Nuil

Inverter product
page can be
accessed by
pressing the right
arrow key once
starting from the
main overview
page when display

11





is brightly
Confirm MP-B1 and MP-B2 read 0O W illuminated.
when inverters display “islanded”
status.

Close the main service breaker to exit
an islanded configuration and start a
timer. Have inverter HMI displays set
to the main overview page.

Verify the following: Pass Criteria:
e During the 14 seconds after Fortime=0-14
restoring grid power to seconds,
system that MP-B1 and MP-B2
read 0 W. MP-B1=MP-B2=0
W
e After 15 seconds have PASS / FAIL
elapsed, inverters reconnect For time 2 15
internal transfer switch seconds
configured to connect grid
and protected loads panel. 1. MP-B1and
MP-B2 >0
Inverter internal transfer switch re- W.
connection can be verified audibly by
hear contactor closures and visually 2. Main
via the display set to the main Overview
overview screen with the appearing of screen
the Grid icon in the bottom right displays
corner of the screen. Grid icon.

The inverters will re-connect the
relays between the REbus DC nanogrid
to the grid after 5 minutes of
continuous IEEE 1547 grid power
quality has been observed.

Inverter 3 should power up and /
connect upon restoration of power.

Hhn B e BT WE —
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6.0 Setup and Test Notes
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(E) 2000A MAIN SECTION (E) 800A HOUSE DIST. SECTION CONTRACTOR:
(E) 20004 UgBELR (SBERgTulgﬁ 120/208, 3PH-4W, 2000A 120/208, 3PH-4W, 800A PROMISE ENERGY
65 KAIC 65 KAIC 8695 WASHINGTON BLVD. SUITE 205
CULVER CITY, CA 90232
2000A BUS 2000A BUS 800A BUS ’
PHONE:(888) 444-7911
N CA LIC# 978353
2000A/3P WWW.PROMISEENERGY.COM
UGPS 2000A/3P 1000A/3P 200A/3P 150A/3P 200A/3P 125A/3P
)BREAKER ) BREAKER >BREAKER ) BREAKER ) BREAKER ) BREAKER
> 800A/3P b ;
T PROJECT LOCATION:
GND BUS
— __4 MOSAIC GARDEN
| "_TO UFER - 1680 S. GAREY AVE
| = I @ POMONA, CA 91766
| ¢ TO COLD WATER PIPE APN: —-
| L WITHIN 5' OF ENTRANCE | :
| ELEV HP-1 HOUSE [
| PANEL-A
MEASUREMENT POINT A ‘/’ N IL
\L RELAYS (MP-A) PCC ANE // AC DISCONNECT
¢ VISIBLE, LOCKABLE
FROM UTILITY FEEDER H nQOk E 200A, 208V MIN, 3PH+N+G,
125A CLASS R OR J FUSE,
n EE,&IJESE 5 REJECTION TYPE
A INTELLIGENT ENERGY NEMA 3R, 200KAIC
H
MANAGEMENT SQUARE D H324NRB
POWER TERMINALS DATATERMINALS ENG I N EERS:
| (N) ESSENTIAL LOAD TRIPP HYDE
| ° PANEL 1 HYDE ENGINEERING SERVICES
[120v POWER SUPPLY | < 125A PV SUBPANEL (125A SUBPANEL) 860.930.3161
é—I—é 125A, 208/120V, e
NOTE: 5 e APLFNAG TRIPP@HYDEENG.COM
THE NAAK CARBON TRACK MONITORING POINTS ARE THE (0 newasr
SOLAR PRODUCTION AT THE INTERCONNECTION POINT ° No No I @
AND THE GRID CONSUMPTION AT THE INCOMING UTILITY | 1
WIRES. MEASUREMENT POINT B3 FN 7N MEASUREMENT POINT B1 oo |
(MP-B3) D/ |L JI‘\\ J (MP-B1) PN
hg R T MEASUREMENT POINT D1 ( \/\ Ir
PIKA ISLAND MEASUREMENT POINT B2 O IL (MP-D1) "D/ DRAWING INFO:
INVERTER 3 (MP-B2) 4
SERIAL NO. 0001000703A3 PIKA ISLAND DRAWN BY: TJCC
INVERTER 1 CHECKED BY: TH
X11402 SERIAL NO. 0001000703D6
Inverter DATE: 6/01/2018
(E) 1000A MULTI METER SECTION 50A X11402
120/208V 3PH-4W, 2000A D 32A 32A i Inverter
65 KAIC m i D PROJECT INFO: N
2000A BUS
/ DC SYSTEM SIZE: | 33.66 KW ¢
/ MEASUREMENT P(()l\l/lr\ll:’TC(211DE; AC SYSTEM SIZE: 34.20 KW 2
MC4 CONNECTOR \\l\—l\/ \ gAgETERY SYSTEM | 60 KWH 2
WITH INLINE 10A FUSE 30A ﬁ—f :
125A/3P 125A/3P 125A/3P 125A/3P 125732 | ] T TR MC4 CONNECTOR A A UTILITY SCE
) BREAKER ) BREAKER ) BREAKER ) BREAKER ) BREAKER FROM SOLAR ARRAYS-—--" - (N) ESSENTIAL LOAD WITH INLINE 10AFUSE | T {_30A ACCT
—————— — | PANEL 2 I pews .
: 0 : 0 : (125A SUBPANEL) FROM SOLAR ARRAYS—---—-—— s o) T
PIKA ISLAND 7 STAMP:
MC4 CONNECTOR @ INVERTER 2 = )
1 SERIAL NO. 0001000703B2
_\i\/_l'_l'l_-l_INLll\lﬂE/'l‘OA FUSE | MC4 CONNECTOR o
FROM SOLAR ARRAYS——-——- — Ll eme - 32A X11402 WITH INLINE 10A FUSE f JI‘/ '\\/\ MEASUREMENT POINT C1A
______ ] 1 50A i Inverter ————— (o] - NEs e
/ ; }> ‘H D FROM SOLAR ARRAYS:::::: oo (\, -
PANEL PANEL PANEL PANEL PANEL
UNIT 101 UNIT 102 UNIT 103 UNIT 104 UNIT XXX MEASUREMENT PONT D2 T P PCiO)
\m/ MEASUREMENT POINT C1B /,/ \\\ |
Lt rf (MP-C18) N
A MC4 CONNECTOR [ {——{——{30A
WITH INLINE 10A FUSE -z~ L
______ Mo d] = 1 .
FROM SOLAR ARRAYS----—- o REVISION:
ESSENTIAL LOAD PANEL 1 ESSENTIAL LOAD PANEL 2 L s N ™ REV| DATE | DESCRIPTION
(MP-C2D)
VOLTS: 120/240V AIC RATING: TBA VOLTS: 120/240V AIC RATING: TBA O |6/718 |PERMIT SET
PHASE: 1 MAINS RATING: TBA PHASE: 1 MAINS RATING: TBA 1 6/20/18 |PLAN CHECK COMMENTS
WIRES: 3 MAINS TYPE: TBA WIRES: 3 MAINS TYPE: TBA 2 8/30/18 |SLD REVISION
MCB RATING: TBA MCB RATING: TBA MC4 CONNECTOR
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______ N S 4 | 06/14/19|SCE COMMENTS
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NOTE: LINE DIAGRAM
1. THE (3) PIKA CURRENT TRANSFORMER METERS WERE INSTALLED
IN THE AC DISCONNECT AND ARE LINKED TO INVERTERS 1, 2 AND 3. SHEET NO:
- / - % 2. WIRING JUMPERS WERE USED IN THE ESSENTIAL LOAD PANELS AND .
2 }ESSENTIAL LOAD PANEL SCHEDULE HARBOR SMART BATTERY SB15P PANEL HP-1 FOR THE BACKUP SUPPLY OF THE CRITICAL CIRCUITS.
) SINGLE LINE DIAGRAM SERIAL NOS. —
NTS ESS3: 0001000802EA
ESS4: 0001000802ED
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CONTRACTOR:

PROMISE ENERGY

8695 WASHINGTON BLVD. SUITE 205
CULVER CITY, CA 90232
PHONE:(888) 444-7911

CA LIC# 978353
WWW.PROMISEENERGY.COM

PROJECT LOCATION:

MOSAIC GARDEN
1680 S. GAREY AVE
POMONA, CA 91766
APN: —

ENGINEERS:

TRIPP HYDE

HYDE ENGINEERING SERVICES
860.930.3161
TRIPP@HYDEENG.COM

DRAWING INFO:

DRAWN BY: TJCC
CHECKED BY: TH
DATE: 6/01/2018

PROJECT INFO: A

DC SYSTEM SIZE: 33.66 KW {

AC SYSTEM SIZE: 34.20 KW Q

BATTERY SYSTEM

60 KWH
SIZE: 3

ILI SCE

ACCT

STAMP:

REVISION:

REV | DATE DESCRIPTION

6/7/18 |PERMIT SET

6/20/18 |PLAN CHECK COMMENTS

8/30/18 |SLD REVISION

10/05/18 |AS-BUILT

Al O

06/14/19|SCE COMMENTS

SHEET SIZE: 24"X36" ANSI D

SHEET TITLE:

ELECTRICAL SINGLE
LINE DIAGRAM

SHEET NO:

PV-3A
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SOUTHERN CALIFORNIA SOUTHERN CALIFORNIA EDISON COMPANY

ED

I SO N © NET ENERGY METERING AND RENEWABLE ELECTRICAL GENERATING
FACILITY INTERCONNECTION AGREEMENT FOR GENERATING

An EDISON INTERNATIONAL® Company FAC”—ITIES SIZED ONE MEGAWATT AND SMALLER

This Net Energy Metering (NEM) and Renewable Electrical Generating Facility Interconnection Agreement
(“Agreement”) is entered into by and between LINC Pomona Apartments, LP (“Customer”), and Southern

California Ediso
“‘Party.”

n Company (“SCE”), sometimes also referred to herein jointly as “Parties” or individually as

1. APPLICABILITY

This Ag

reement is applicable only to Customers who satisfy all requirements of the definition of a

Renewable Electrical Generating Facility (“Generating Facility”) sized one megawatt (MW) and smaller
as set forth in paragraph 1 of subdivision (a) of Section 25741 of the California Public Resources Code
and all conditions and requirements as specified in Schedule NEM and its successor, Schedule NEM-

ST.

2, SUMMARY OF GENERATING FACILITY AND CUSTOMER ACCOUNT

2.1
2.2
23
24

2.5

2.6

Form 16-344
06/2017

Generating Facility Identification Number:

Customer Meter Number: 259000084321
Customer Service Account Number: 3047078256
Applicable Rate Schedule:

Generating Facility Location: 1680 1/2 S Garey Avenue, Pomona CA 91766

2.5.1 This agreement is applicable only to the Generating Facility described below and
installed at the above location. The Generating Facility may not be relocated or
connected to SCE’s system at any other location without SCE’s express written
permission.

2.5.2 This Agreement is applicable only to Renewable Electrical Generating Facilities, which
includes biomass, solar thermal, photovoltaic, wind, geothermal, fuel cells (using
renewable fuel), small hydroelectric generation, digester gas, municipal solid waste
conversion, landfill gas, ocean wave, ocean thermal, or tidal current, and any additions
or enhancements using such technology.

2.5.3 Renewable Electrical Generating Facilities using fuel cells, municipal solid waste
conversion, and small hydroelectric generating will be required to sign an Affidavit
(Form 14-912) certifying the following criteria have been met:

a) For purposes of this Agreement, qualifying “solid waste conversion” is defined
pursuant to Public Resources Code Section 25741(b)(3).

b) For purposes of qualifying under “fuel cell” using renewable fuels, the Generating
Facility must use technology the California Public Utilities Commission
(“Commission”) determines will achieve reductions in emissions of greenhouse
gases and meet emissions requirements for eligibility for funding pursuant to the
Self-Generation Incentive Programs.

¢) A “small hydroelectric” generating facility is not an eligible Generating Facility if it
will cause an adverse impact on instream beneficial uses or cause a change in the
volume or timing of streamflow.

Generating Facility Technology (technologies using the renewable resources reflected above):

10of7
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Solar PV

2.7
2.8
29

3. METER
3.1

3.2

4, GENER

41

4.2

43

Form 16-344
06/2017

w
w
(o]

Generating Facility Nameplate Rating (kW):

w
o
N
w
(63}

Generating Facility CEC-AC Rating or Equivalent (kW):

Estimated monthly energy production of Generating Facility (kWh):

4645

ING AND BILLING:

Metering requirements and billing procedures shall be set forth in SCE’s, Electric Service
Provider’'s and/or Community Choice Aggregator’'s/Community Aggregator’s rate schedule(s)
applicable to the electric service account assigned to the location where the Generating
Facility is connected.

MONTHLY BILLING ELECTION:

By default, Residential and Small Commercial NEM Customers are billed (i.e., required to
pay) ANNUALLY for their energy charges. However, the provisions of Schedules NEM and
NEM-ST provide that “Upon a Customer’s request, SCE shall permit a Residential or Small
Commercial Customer to pay all applicable energy charges monthly.

Customers on monthly billing will receive monthly bill statements showing both the energy
and non- energy related billing components and corresponding charges, and will be required
to pay any positive energy charges monthly.

Having considered billing options that are available, | hereby request for monthly billing for
the Customer Service Account Number listed above. (initial here)

ATING FACILITY INTERCONNECTION AND DESIGN REQUIREMENTS:

Customer shall be responsible for the design, installation, operation, and maintenance of the
Generating Facility and shall obtain and maintain any required governmental authorizations
and/or permits.

The Generating Facility shall meet all applicable safety and performance standards
established by the National Electrical Code, the Institute of Electrical and Electronics
Engineers (“IEEE”), and accredited testing laboratories such as Underwriters Laboratories
(“UL”), and, where applicable, rules of the Commission regarding safety and reliability. This
requirement shall include, but not be limited to, the provisions of IEEE Standard 929, UL
Standard 1741 and SCE'’s Electric Rule 21 — Generating Facility Interconnections.

For Customers interconnecting a Generating Facility under the provisions of Schedule
NEM-ST, the Generating Facility must have a warranty of at least 10 years for all equipment
and the associated installation from the system provider. In appropriate circumstances
conforming to industry practice, this requirement may rely on and be satisfied by
manufacturers’ warranties for equipment and separate contractors’ warranties for
workmanship (i.e., installation). Warranties or service agreements conforming to requirements
applicable to the Self-Generation Incentive Program (“SGIP”) may also be used for
technologies eligible for the SGIP.

20f7
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4.4

4.5

4.6

4.7

4.8

5.1

52

53
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For Customers interconnecting a solar Generating Facility under the provisions of Schedule
NEM-ST, all major solar system components (including PV panels and other generation
equipment, inverters and meters) must be on the verified equipment list maintained by the
California Energy Commission (“CEC”). For all NEM-ST Generating Facilities, any other
equipment, as determined by SCE, must be verified as having safety certification from a
Nationally Recognized Testing Laboratory (“NRTL”).

Customer shall not commence parallel operation of the Generating Facility until written
approval has been provided to it by SCE. SCE shall normally provide such written approval no
later than 30 business days following SCE’s receipt of (1) a completed Net Energy Metering
Application including all supporting documents and required payments, (2) a completed signed
Net Energy Metering Interconnection Agreement, and (3) evidence of the Applicant’s final
electric inspection clearance from the Local Authority having jurisdiction over the Generating
Facility. If the 30-day period cannot be met, SCE shall notify Applicant and the Commission
of the reason for the inability to process the interconnection request and the expected
completion date.

SCE shall have the right to have its representatives present at the final inspection made by the
governmental authority having jurisdiction to inspect and approve the installation of the
Generating Facility.

Customer shall not add generation capacity in excess of the ratings set forth in Sections 2.7
and 2.8 of this Agreement, or otherwise modify the Generating Facility without the prior written
permission of SCE.

Customers interconnecting inverter-based Generating Facilities are required to comply with
the requirements of Section Hh of SCE’s Electric Rule 21, including configuration of protective
settings in accordance with the specifications therein. Verification of compliance with such
requirements shall be provided by the Customer upon request by SCE in accordance with
SCE’s Electric Rule 21.

DISCONNECTION, INTERRUPTION OR REDUCTION OF DELIVERIES:

SCE may require Customer to interrupt or reduce the output of its Generating Facility under
the following circumstances:

(a) Whenever SCE deems it necessary in its sole judgment, to construct, install, maintain,
repair, replace, remove, investigate, or inspect any of its equipment or any part of its
electric system; or

(b) Whenever SCE determines in its sole judgment, that curtailment, interruption, or reduction
of Customer’s electrical generation is otherwise necessary due to emergencies, forced
outages, force majeure, or compliance with prudent electrical practices.

Notwithstanding any other provision of this Agreement, upon termination of this Agreement or
at any time SCE determines the continued parallel operation of the Generating Facility may
endanger the public or SCE personnel, or affect the integrity of SCE’s electric system or the
quality of electric service provided to other customers, SCE shall have the right to require the
Generating Facility to be immediately disconnected from SCE'’s electric system. The
Generating Facility shall remain disconnected until such time as SCE is satisfied, in its sole
judgment, that the condition(s) causing such disconnection have ended or have been
corrected.

Whenever feasible, SCE shall give Customer reasonable notice of the possibility that
interruption or reduction of deliveries may be required.

3of7
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6. ACCES

Electrical energy and capacity provided to Customer during periods of curtailment or
interruption of the output of the Generating Facility shall be provided pursuant to the terms of
the rate schedule(s) applicable to the electric service account to which the Generating Facility
is connected.

S TO PREMISES:

SCE may enter Customer’s premises at all times, without notice to Customer for emergency purposes

only.

SCE will

(a) Toinspect Customer’s protective devices or check meter(s); to ascertain there is no power
flow; or

(b) To disconnect the Generating Facility and/or service to Customer, whenever in SCE’s
discretion, a hazardous condition exists and such immediate action is necessary to protect
persons, SCE’s facilities, or property of others from damage or interference caused by the
Generating Facility, or the failure of properly operating protective devices.

make prior arrangements with the Customer for gaining emergency access to Customer’s

premises by obtaining keys to a lock box or a padlock or by making other mutually agreeable
arrangements.

7. INDEMNITY AND LIABILITY:

7.1

7.2

7.3

7.4

7.5

7.6

Form 16-344
06/2017

Each Party as indemnitor shall defend, hold harmless, and indemnify the other Party and the
directors, officers, employees, and agents of the other Party against and from any and all loss,
liability, damage, claim, cost, charge, demand, or expense (including any direct, indirect or
consequential loss, liability, damage, claim, cost, charge, demand, or expense, including
attorneys’ fees) for injury or death to persons, including employees of either Party, and damage
to property, including property of either Party, arising out of or in connection with (a) the
engineering, design, construction, maintenance, repair, operation, supervision, inspection,
testing, protection or ownership of the indemnitor’s facilities, or (b) the making of replacements,
additions, betterments to, or reconstruction of the indemnitor’s facilities. This indemnity shall
apply notwithstanding the active or passive negligence of the indemnitee. However, neither
Party shall be indemnified hereunder for its loss, liability, damage, claim, cost, charge,
demand, or expense resulting from its sole negligence or willful misconduct.

The indemnitor shall, on the other Party’s request, defend any suit asserting a claim covered
by this indemnity and shall pay for all costs, including reasonable attorney fees, that may be
incurred by the other Party in enforcing this indemnity.

The provisions of this Section shall not be construed to relieve any insurer of its obligations to
pay any insurance claims in accordance with the provisions of any valid insurance policy.

Except as otherwise provided in Section 7.1, neither Party shall be liable to the other Party for
consequential damages incurred by that Party.

Nothing in this Agreement shall create any duty to, any standard of care with reference to, or
any liability to any person who is not a Party to it.

Notwithstanding the provisions of Section 7.1, Customer shall be responsible for protecting its

Generating Facility from damage by reason of the electrical disturbances or faults caused by
the operation, faulty operation, or non-operation of SCE’s facilities, and SCE shall not be liable
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10.

for any such damage so caused.

GOVERNING LAW:

This Agreement shall be interpreted, governed, and construed under the laws of the State of California
as if executed and to be performed wholly within the State of California.

CALIFORNIA PUBLIC UTILITIES COMMISSION:

9.1

9.2

This Agreement shall at all times be subject to such changes or modifications by the
Commission as the Commission may, from time to time, direct in the exercise of its jurisdiction.

Notwithstanding any other provisions of this Agreement, SCE has the right to unilaterally file
with the Commission, pursuant to the Commission’s rules and regulations, an application for
change in rates, charges, classification, service, or rule or any agreement relating thereto.

AMENDMENT, MODIFICATIONS, WAIVER OR ASSIGNMENT:

10.1

10.2

10.3

10.4

10.5

Form 16-344
06/2017

This Agreement may not be altered or modified by either of the Parties, except by an instrument
in writing executed by each of them.

None of the provisions of this Agreement shall be considered waived by a Party unless such
waiver is given in writing. The failure of a Party to insist in any one or more instances upon
strict performance of any of the provisions of this Agreement or to take advantage of any of its
rights hereunder shall not be construed as a waiver of any such provisions or the
relinquishment of any such rights for the future, but the same shall continue and remain in full
force and effect.

This Agreement shall supersede any existing agreement under which Customer is currently
operating the Generating Facility identified in Section 2, herein, and any such agreement shall
be deemed terminated as of the date this Agreement becomes effective.

This Agreement contains the entire agreement and understanding between the Parties, their
agents, and employees as to the subject matter of this Agreement. Each party also represents
that in entering into this Agreement, it has not relied on any promise, inducement,
representation, warranty, agreement or other statement not set forth in this Agreement.

A new Customer of Record or New Party In (“NPI”) who owns, leases, or rents a premises with
an operating NEM Generating Facility, previously approved by SCE for Parallel Operation,
does not have to submit a new interconnection agreement as long as the Customer meets the
requirements of Schedule NEM or its successor, Schedule NEM-ST, as applicable. This will
also apply to premises where the developer/contractor establishes the interconnection, so that
the Customer who buys/rents/leases the premises will not have to re-submit and sign a new
interconnection agreement.

A new Customer of Record or NPI, who owns, rents or leases a premises that includes NEM
Generating Facilities with a capacity of 30 kW or less, that were approved by SCE for Parallel
Operation prior to the new Customer or NPl moving in and/or taking electric service with SCE
will take service on Schedule NEM or its successor, Schedule NEM-ST, as applicable, as long
as the requirements of this section are met in accordance with the transition provisions
contained in Schedules NEM and NEM-ST, as applicable. To be eligible, the new Customer
or NPI must (1) ensure that the Generating Facility is compliant with all applicable safety and
performance standards as delineated in SCE’s Electric Rule 21 and other applicable tariffs in
effect at the time of initial approval for Parallel Operation; (2) keep in force the amount of
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1.

12,

13.

property, commercial general liability and/or personal liability insurance the NPI or new
Customer has in place at the time it initiates service on this tariff; and, (3) understand that SCE
may from time to time release to the CEC and/or the Commission, information regarding the
new Customer or NPI's Generating Facility, including NPl or new Customer's name and
Generating Facility location, capacity and operational characteristics. SCE will provide the NPI
or new Customer with (i) a copy of the interconnection agreement in effect and as signed by
the previous customer, which will remain unchanged, (ii) a copy of the NEM Fact Sheet on
operation and billing, and (iii)) SCE’s website information on the NEM or NEM-ST tariffs.

10.6 A new Customer or NPI who owns, rents or leases a premises that includes a NEM Generating
Facility above 30 kW will need to sign a new interconnection agreement. If no changes are
made to the interconnection facilities, the agreement will have identical terms and conditions
as the ones approved for the previous customer.

NOTICES:

11.1  Any notice required under this Agreement shall be in writing and mailed at any United States

Post Office with postage prepaid and addressed to the Party, or personally delivered to the
Party, at the address below. Changes in such designation may be made by notice similarly
given. All written notices shall be directed as follows:

SOUTHERN CALIFORNIA EDISON COMPANY:
Attn: NEM Program Administrator

SCE Customer Solar & Self Generation

P.O. Box 800

Rosemead, CA 91770

CUSTOMER:

LINC Pomona Apartments, LP
1680 1/2 S Garey Avenue, Pomona CA 91766

11.2 Customer’s notices to SCE pursuant to this Section shall refer to the Generating Facility
Identification Number that is set forth in Section 2.1

TERM AND TERMINATION OF AGREEMENT:

121

12.2

TRANS

13.1

Form 16-344
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This Agreement shall become effective when SCE issues written authorization to interconnect
the Generating Facility after receipt of all required documents and payments, and this
completed Agreement signed by the Customer and SCE, and shall remain in effect thereafter
from month to month unless terminated by either Party on thirty (30) days’ prior written notice
in accordance with Section 11.

This Agreement shall terminate, without notice, upon: (a) termination of the electric distribution
service provided to Customer by SCE; or (b) changes to Customer’s electric load which cause
Customer to no longer satisfy all requirements of the definition of an Eligible Customer-
Generator, as set forth in Sections 2827(b)(4) or 2827.1(a) of the California Public Utilities
Code; or (c) termination of Customer's NEM arrangements with its Electric Service Provider,
Community Choice Aggregator or Community Aggregator.

ITION PROVISIONS:

Customers receiving service on Schedule NEM, or who have submitted all documentation
necessary for receiving service on Schedule NEM, prior to SCE reaching its NEM trigger level

60of 7
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or July 1, 2017, whichever is earlier, are subject to the transition provisions as outlined in
Schedule NEM.

13.2  Customers receiving service on Schedule NEM-ST, or who have submitted all documentation
necessary for receiving service on Schedule NEM-ST, are subject to the transition provisions
as outlined in Schedule NEM-ST.

14. SIGNATURES:

This Agreement may be executed in counterparts, and by Electronic Signature on the part of SCE
and/or the Customer, and copies of a Party’s signed signature page may be transmitted to the other
Party by facsimile or other electronic means. Copies of the signature page so transmitted may be used
for the purpose of enforcing the terms of this Agreement as though they were originals and will not be
made inadmissible in any legal or regulatory proceeding concerning this Agreement on the basis of the
Best Evidence Rule or similar rule of admissibility.

IN WITNESS WHEREOF, the Parties hereto have caused this Agreement to be executed by their duly
authorized representatives. This Agreement is effective as provided in Section 12.1 above.

CUSTOMER SOUTHERN CALIFORNIA EDISON COMPANY
By: By:
Name: Monica Mejia Name:
Title: Director of Housing Title:
Date: Date:
Form 16-344 7of7

06/2017






Test Proposal Document

SCE Rule 21 Energy Management System Performance at Operating Point of
Common Coupling

For Application: NST 61816

Prepared by: Andrew Cote, Generac CES (formally Pika Energy, Inc.)
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1.0 Scope and Purpose of this document

This document is a testing proposal for review and implementation by SCE demonstrate that the Pika

Energy, Inc. Energy Island (Energy Management Systenﬁﬂs—ccrmpimt-thh-Rcd'e—Z-l—NmrEn:roﬁ—

ifg to maintain NEM integrity. The Energy Storage
System must showcase the ability to not charge
from the grid

2.0 System Information

2.1 Control System Description

Pika Islanding Inverters control the exporting of power and communications between devices via its DC
nanogrid. The inverters connect to the Pika PV Link optimizers and Harbor Smart Battery to form the
Pika Energy Island system for grid-tie solar-plus-storage. Upon the loss of grid power, Islanding Inverters
disconnect from the grid and provide AC power to support protected loads. The inverter provides
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islanding power without an external autotransformer. High voltage Smart Batteries connect to Islanding
Inverters with no additional storage interface.

The 380VDC nanogrid called REbus™ connects energy sources and storage to the inverter. The REbus
nanogrid automates the flow of power to enable plug-and-play setup and operation of Pika Energy
equipment. Communication to DC-coupled Pika products occurs through REbus power wiring.

To comply with Rule 21 Non-export Requirement, an Energy Island will utilize a feature called “Zero
Export”. With Zero Export enabled, the inverter will not send excess solar power to the grid. The system

will curtail power exporting such that it exactly matches the power consumed by local loads as <__[SeeNoe 1 at

measured by the external Pika Energy current transformers. end of document
to address this
paragraph

During normal operation, the inverter has a few possible system modes that may be utilized or are
utilized on a regular schedule per a TOU rate structure. The Islanding Inverter system modes adjust the
priority of three major goals: Charging attached storage (Smart Batteries), Supporting Local Backup
Loads, and Exporting power back to the grid (net-metering).

The System mode called “self-supply” should be utilized during testing to validate proper functionality.
This system mode will be utilized to ensure that, in the event of a lack of solar energy, the inverter is still
able to be loaded to its continuous grid export limit as much as possible. This system mode prioritizes
local load support which, when coupled with self-supply, will tell the system to offset as much
consumption as possible, based on what is measured at the point of common coupling.

TOU schedules may utilize another system mode during non-Peak hours which prioritize charging energy
storage from Solar energy only (Clean Backup mode). The remaining commonly used system mode is
called Priority backup which uses any connected power source to ensure the fastest recharge time
possible (Priority Backup), which includes using utility power. This system mode is not used in TOU
schedules for SCE TOU or SGIP applications.

2.2 Description of testing components
Please note the equivalent manufacturer product naming to the following common testing components.

e Battery Energy Storage System (BESS) — Harbor Smart Battery. A lithium-ion battery module
solution. One enclosure may contain between 3-6 battery modules. Maintains the DC nanogrid
REbus when islanding.

e Energy Management System (EMS) — Islanding Inverter. The inverter controls the relative
voltage of the nanogrid REbus to control the exporting of power from connected solar and
energy storage. The inverter contains an integrated transfer switch which handles the
connections to the AC grid backfeed and AC backup loads output.

e Current Transformers (CT’s) — Pika CT’s. These split-core clamp-on current transformers come in
three different sizes appropriate for 200A, 300A, and 600A services.

o The control system is within the inverter. There is a battery management unit within the energy
storage systems as well. Communications between equipment occurs over the DC nanogrid
REbus. Given that communications happen over power wires, loss of power to the control
system will result in a loss of communications. The inverter uses various communications
protocols such as Modbus/TCP and 2030.5 in its interface between connected equipment and
outside sources.
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2.3 Default setting and range of adjustability For=——rrn ntegrity, the Setings

e -Option5-Settings <& |shallbesettoonly charge as much as
o Jnadvertentexportvalue{sectionM) [N€ PV generates at the time

e Max export value or minimum import value
o Inverter rated maximum AC grid export (each)
=  For X7600 Series Inverters — 7600W
=  For X11400 Series Inverters — 11400W
o Time delay at OPCC
= Lessthan 1 second
e Range of adjustability and LCR Program Participation
o Maximum export: 100% rated inverter AC grid export
o Fortime: Programable for all applicable CA TOU schedules. Selected TOU is GS-2-B. TOU
schedule can be setup upon commissioning.
o This project is not participating in an LCR program.
o Default discharge rates
o Harbor Smart Battery (SB15P, each)
= Continuous Discharge = 5.6 kW
= Surge Discharge (60 mins) = 7.0 kW
=  Surge Discharge (2 mins) = 8.4 kW
o X11400 Series Inverter (X11402, each)
=  Continuous AC Grid Export = 7.6 kW
=  Continuous AC Backup Loads Export = 8.0 kW (islanding)
=  Peak AC Backup Loads Export (surge) = 12 kW

2.4 Operational Parameter Security and Default Parameters

Critical Operational Parameters are protected by the manufacturer and require unique access and
permissions that is not possible for unauthorized individuals or customers to obtain. These permissions
are safeguarded by the manufacturer so that only authorized manufacturer employees may make
parameter changes.

Non-critical operational parameters are accessible via the REbus Beacon Installer Tool feature which is
activated via the inverter HMI screen. Common configuration parameter modifications are changeable
by someone physically in front of the inverter with the knowledge of access to the sub-menus. However,
during installation, an installer may utilize the Installer Tool feature to restrict access to certain system
modes and have access to additional values. The installer tool feature is accessed via a Wi-Fi hotspot
generated by the REbus Beacon device and requires a password which is provided to the installer for
setup. To prevent unauthorized access to the installer tool, installers are recommended to safeguard the
password for the REbus Beacon device.

Default parameters from the factory can be overwritten and new values are maintained as the new
default values in the event of loss of communications or power to the control system. A compliance
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report document is obtainable to validate the operational parameters via the REbus Beacon Installer
Tool.

3.0 Test Setup & Prerequisites

This section lists and describes the prerequisites to testing. The test setup diagram can be seen
in the “Rule21TestSchematic_NST_61816.pdf” file included with this document.

1) Confirm Equipment under Test (EUT), Energy Storage System (ESS), and accessory equipment is
installed per manufacturer installation specifications and installer electrical drawing.
2) Verify equipment has undergone commissioning and is operational with following non-default
equipment setpoints. Access to these setpoints can be made via the inverter HMI screen.
a) Inverter setpoints
i) System Mode Which one would be selected for this
(1) For Inverter(s) with storage: Self-Supply (_specific project?
(2) For Inverter(s) without storage: Grid Tie. Please describe what this setting

ii) Zero Export = Enabled indicates
iii) CT’s calibrated. Can be re-triggered by certified irfStaller using REbus Beacon InstallerTool.

iv) (For Inverters with storage) Nolslanding = 0.

b) Battery Measurement Does this setting allow to charge from the
i) State of Charge = Greater than or equal to 50%. < |9rid? Conflicts with the sub-bullet if so

(1) If State of Charge is less than 50%, please ensure the system is in the Clean Backup
system mode to allow energy storage system to charge. Revert system mode back to
previous setting (Self-Supply), when finished.

3) Verify independent sensing devices for testing have been installed and are operational. Record
brand and model information of independent sensing devices in Section 6.
a) List of Independent sensing devices:
i)  MP-A1 Measurement Point Amp meter/Multimeter
(1) Must be appropriately rated for service voltage and branch amperage with a sampling
rate greater than or equal to 3 samples per second.
ii) MP-B1, B2, B3 Measurement Point Amp meter/Multimeter
(1) Must be rated for service voltage and branch amperage with a sampling rate greater
than or equal to 3 samples per second.
b) Other equipment for testing: \é\g\t’vgfﬁgﬁﬁ;@gggfm of
i) Time recording device such as a stopwatch or stopwatch application. |(would negative values

4) Verify load(s) or simulated load(s) is/are activated and operational. mean export? import?)
a) Record description of load(s) in Section 6.

4.0 Test Descriptions

4.1 Test#1
Test #1 Overview:

Demonstrates that the EMS automatically prevents the BESS from exporting past the Operating PCC by
maintaining Rule 21 Non-Export requirements during normal operating modes.

Test #1 Description: \
To maintain NEM integrity, 4

must demonstrate so
system is able to meet
R21 Non-Export Option 1
or 2
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For the purposes of this test the producer must show the Non-Export limits shall comply with Rule 21
Option 5. The intent of this test is to create a scenario where the BESS is exporting to the customer load
and simulating a violation of the allowed control values. The load or simulated load will be then shut off
to register how the BESS will be controlled as either disconnected or curtailed. The verification that the
BESS will be shut off or curtailed shall be measured and recorded to verify that it complies with the
selected Rule 21 Protective Option Requirement (Option 5).

4.2 Test#2

Test #2 Overview:

Demonstrates how the EMS automatically prevents the BESS from discharging upon loss of
communications. \_Would the PV part of the

Pika system still be able to
Test #2 Description: function? Can we monitor
this as well?

The purpose of this test is to demonstrate that in the event of a loss of communication between the
control system to the BESS system, the BESS will shut off and comply within the Rule 21 protective
option requirements and only allowed to be operational upon communications restoration. The reaction
time shall be recorded for report requirement purposes. The maximum time for the BESS to shut off to
prevent export or exceed minimum import shall be two (2) seconds as required under Rule 21.

Test #2 Notes:

Operational loss of communications is not achievable without disabling the control system (i.e. the
inverter). As a result, the test procedure will use disabling the inverter as a simulation for loss of
communications. This will halt export from the BESS. Optimizers for DC solar export power are going to
be disabled for this testing to allow verification of no export at the inverter AC Grid terminals.

4.3 Test #3 - (Not Applicable)
Test #3 Overview:

Demonstrates how the determined number of Pro-Rata hours will be maintained and documented.

Test #3 Description:

The purpose of this test is to show how the Pro-Rata hours will be maintained to ensure the agreed
number of hours is not exceeded. Depending on the proposal, this process will be documented out in
the field to ensure that the annual reports are consistent to what was measured and tested.

Missing additional tests to showcase renewable only, no charge from grid
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5.0 Test Procedure

The procedure for testing Rule 21 Non-Export Requirements functionality is presented below. There are

three tests in total as previously described in Section 4.0 above. Utilize Section 6.0 as extra space as

needed.
Test Step ‘ Description ‘ Result ‘ Comments
Test #1 — EMS Prevents BESS from exporting when the control measurement exceeds the protective
option at MP-A1 (Operating PCC).
1 Verify test prerequisites have been Record and resolve any
met to PASS results. PASS / FAIL test prerequisites that
fail in Section 6.
2 Start loads on critical circuit subpanels. If rated inverter export
Adjust total system loading to match, is not achieved, record
but not exceed, continuous rated export EUT is loaded to
inverter export. If rated export cannot in Results section.
be reached, record load value.
3 Record steady state measurements MP-A: Non-zero value could  |Willneed a
from MP-A, MP-B1, MP-B2, and MP- MP-B1: indicate a system/load ;ﬁw'eﬁafﬁgx of
B3. MP-B2: is importing power. direction. (would
MP-B3: Please check polarity of |negative Va'UfS
If value at MP-A is not O A; Please note sensor. mqerjir;tg;(port'
and record the non-zero value.
4 Safely secure load(s) via subpanel main
breakers or inverter critical loads
breakers simultaneously and start time
recording.
5 Monitor MP-A.
Record peak export current measured
and the relative time of peak export
current.
Pause time recording when measured
value equals 0 A (or previously
recorded non-zero value).
6 Record whether load was secured or Time Duration Pass Criteria Revise to record
reduced, the peak export current at cPrYaF;nggv?g?
MP-A, the relative time of peak export | Peak Current at MP-A | Inadvertent Export
current, the recorded time duration Current < 47A (PF=1)
from stopwatch. PASS / FAIL
Time Duration < 60
Confirm whether test was a pass or secs.
fail.
7 Repeat Steps 2 — 6 twice Steps 2 — 6 must be run
a total of three times.
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Test Step ‘ Description

‘ Result

‘ Comments

Test #2 — EMS automatically prevents the BESS from discharging upon loss of communications

8

Verify test prerequisites have been
met to PASS results.

PASS / FAIL

Record and resolve any
test prerequisites that
fail in Section 6.

Disable PV Links connected to inverters
with energy storage (BESS) attached to
be tested.

10

Select an inverter (EMS) with attached
BESS to test, ensure the BESS is
enabled. Disable the BESS on other
EMS.

If rated inverter export
is not achieved, record
export EUT is loaded to
in Results section.

11

Turn on loads on a critical circuit
subpanel not directly fed from the EMS
and BESS under test.

Adjust total system loading to match,
but not exceed, continuous rated ESS
export. If rated export cannot be
reached, record load value.

12

Record the steady state current
measurement for the MP-B for the
EMS/BESS under test.

MP-B

Should record at
MP-B2 and MP-
B3 as both are
BESS

13

Prepare to create a loss of
communications.

To create a loss of communications,
command the EMS under test to
disable via the inverter HMI screen.
This will halt all operational
communications from the EMS to the
BESS.

14

Perform a loss of communications as
described in Step 13 and start time
recording while monitoring the MP-B
for the EMS/BESS pair.

15

Pause time recording when measured
value equals 0 A (or previously
recorded non-zero value).

16

Record the recorded time duration
from stopwatch.

Confirm whether test was a pass or
fail.

Time Duration

PASS / FAIL

Pass Criteria

Time Duration < 2 secs.
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Test Step | Description Result Comments

17 Repeat Steps 9 — 16 twice. Please Steps 9 — 17 must be
ensure to do at least one simulated run a total of three
loss of communications between a times.
BESS on each EMS on site.

18 Restore PV Link operation by enabling

them. Enable BESS disabled for testing.






6.0 Setup and Test Notes

Note 1:

As NEM Paired Project, wouldn't customer like to be able to provide excess solar power to the Grid? | believe we just
want to distinguish where that excess power is coming from. As to avoid the need for an NGOM or Non-Export Relay,

we need to avoid the batteries ability to charge from the grid

eed NOtE 2
Need to add the following tests to the test procedure -

grid to power the control system

2) Measurement of export/import @ MP-A considering all solar on and a constant battery charge rate (this is much like
~|Test #1, except calling what specifically is on)

3) Measurement of export/import @ MP-A with all solar on and increasing battery charge rate

———4) Measurement of export/import @ MP-A with constant battery charge rate and decreasing amount of Solar PV

1) Measurement of auxiliary load (to get a sense of what's the maximum value we can expect of import coming from the
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As NEM Paired Project, wouldn't customer like to be able to provide excess solar power to the Grid? I believe we just want to distinguish where that excess power is coming from. As to avoid the need for an NGOM or Non-Export Relay, we need to avoid the batteries ability to charge from the grid
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Note 2:
Need to add the following tests to the test procedure - 
1) Measurement of auxiliary load (to get a sense of what's the maximum value we can expect of import coming from the grid to power the control system
2) Measurement of export/import @ MP-A considering all solar on and a constant battery charge rate (this is much like Test #1, except calling what specifically is on)
3) Measurement of export/import @ MP-A with all solar on and increasing battery charge rate
4) Measurement of export/import @ MP-A with constant battery charge rate and decreasing amount of Solar PV
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O Natasha Patel <natasha@promiseenergy.com>

PTO Issued - NST-61816

4 messages

SCE Notifications <DoNotReply@powerclerk.com> Wed, Jan 29, 2020 at 1:35 PM
To: natasha@promiseenergy.com, mmejia@linchousing.org

SOUTHERN CALIFORNIA

EDISON

PERMISSION TO OPERATE
Self-Generation Facility Interconnected to SCE's Electric Grid

1/29/2020

LINC Pomona Apartments, LP
1680 1/2 S Garey Avenue
Pomona, CA 91766

Dear Customer:

Congratulations on completing the installation of your self-generation facility. Your application for interconnection has been approved and
Permission to Operate your system has been granted.

Project ID Generating Facility Address Energy Storage Capacity (kW - if applicable) CEC-AC Nameplate Rating (kW)
NST-61816 1680 1/2 S Garey Avenue, Pomona CA 91766 26.8 30.092

Service under the NEM Rate Schedule will become effective on your next regularly scheduled meter read date, if proper metering is in place, or the
next regularly scheduled meter read date following installation of the required bi-directional or interval data meter. Additionally, NEM 2.0 customers
are required to be on a Time-of-Use (TOU) Rate Schedule. Residential customers will be defaulted to Schedule TOU-D-4-9PM if they are not
already on a TOU rate. Customers may contact SCE to select another TOU rate for which they are eligible or view additional information here.
Customers shall not be allowed to make an additional change in rate until 12 months of service has been provided under the elected rate, unless
otherwise specified in that rate schedule.

If you've elected to participate in Net Surplus Compensation (NSC) when you applied for interconnection using Form 14-957, any Net Surplus
Generation will be paid as an on-bill credit. NSC is equal to the Net Surplus Compensation Rate (NSCR), which is the market-base rate, multiplied
by your net surplus energy. Any credit can be applied to energy or non-energy charges. Alternatively, you may elect to receive a check through the
mail for the value (dollar amount) of the net surplus energy, excluding any amount owed to us for other charges on your electric bill, by calling us at
the number listed below.

Your “Relevant Period” begins on the date that you receive your Permission to Operate (PTO) and remains your anniversary date for subsequent
years. Your first Relevant Period must be a minimum of 365 days in length. When the first NEM statement is shorter than the typical billing range
of 27 to 33 days, the Relevant Period will reconcile on a 13th month (to complete the minimum number of days). You may elect to change the start
date of your Relevant Period one time only by completing and returning an NEM One-Time Relevant Period Change Request Form (14-936).

If your generating facility is a NEM Aggregation (NEM-A) project, please review the Welcome Guide which will provide you with details on how the
billing allocation method works for all accounts. We now offer a convenient way to access your NEM-A monthly bill online. Please send an email to
ElectronicBilling@sce.com for further details.

Below are some resources to help understand your new energy bill on Net Energy Metering (NEM).

* Read how you may have “energy charges” accumulating monthly which can be paid monthly or at the end of your 12 month settlement bill
and understand Non-Bypassable Charges (NBCS) or

¢ View a short video about getting started with NEM or

» Sign up for the NEM monthly billing option, by calling SCE’s Customer Call Center NEM Bills at (866) 701-7868 for residential customers or
(866) 701-7869 for commercial customers or

¢ Read our NEM FAQs

For questions related to Net Energy Metering, please contact SCE's Customer Service Department at (800) 655-4555.
Sincerely,

Eduyng Castano

Senior Manager of Customer Generation Programs

Southern California Edison

This is a system generated email.





