UNITED STATES DISTRICT COURT
EASTERN DISTRICT OF WISCONSIN

MILWAUKEE DIVISION
PSLC LLC, §
Plaintiff, g CIVIL ACTION NO. 2:24-cv-1270-PP
V. g JURY TRIAL DEMANDED
GENERAC POWER SYSTEMS, INC., g
Defendant. g

PLAINTIFE’S PRELIMINARY INFRINGEMENT CONTENTIONS

AND ACCOMPANYING DOCUMENT PRODUCTION

Plaintiff PSLC LLC (“Plaintift”) hereby provides its preliminary infringement contentions
concerning Defendant GENERAC POWER SYSTEMS, INC. (“Defendant” of “Generac”) and
accompanying document production.

Plaintiff undertook reasonable efforts to prepare these preliminary infringement
contentions based on publicly available information. The period for discovery has just begun, and
as such, Plaintiff reserves the right to amend its infringement contentions based on material
identified and/or produced during discovery and as the litigation progresses. Plaintiff expressly
reserves the right to supplement and/or amend its contentions after a full review of Defendant’s
initial technical document production. In addition, the evidence cited in support of the disclosures
herein is necessarily exemplary and is therefore illustrative and not exhaustive. For example,
Plaintiff anticipates that relevant facts and evidence are uniquely within the possession, custody,
or control of Defendant. Plaintiff reserves the right to supplement, amend, or modify the
information contained herein and to use and introduce at trial such information and any

subsequently identified or discovered information.
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These preliminary infringement contentions are based at least in part upon Plaintiff’s
present understanding of United States Patent Nos. 10,879,727 (“the 727 Patent”), 10,892,618
(“the ‘618 Patent”), and 11,967,857 (“the ‘857 Patent”), (collectively, “the Asserted Patents” or
“the Patents-in-Suit”). and the accused products in the absence of additional claim construction
proceedings and limited discovery. The Asserted Patents are entitled to a priority date at least as
early as 05/26/2011 based on the initial provisional patent application. The Asserted Patents issued
on 12/29/2020 (“727 Patent), 01/12/2021 (‘618 Patent), and 04/23/2024 (‘857 Patent), respectively.
Plaintiff reserves the right to amend its preliminary infringement contentions in response to claim
construction proceedings and this Court’s claim construction rulings. Plaintiff further reserves the
right to amend its preliminary infringement contentions and asserted claims based on any
proceedings before the United States Patent and Trademark Office regarding the Patents-in-Suit.

A. IDENTIFICATION OF INFRINGED CLAIMS

The currently asserted claims of the Patents-in-Suit are as follows:

Patent Asserted Claims

727 Patent Claims 13, 37

‘618 Patent Claims 1,4, 5,6,7,8,9,10, 11, 12, 13, 14,
15,16, 17,19, 20, 21, 22, 23, 24, 25, 26, 27,

28,29, 30

‘857 Patent Claims 1,2, 3,4,5,6,7,8,9, 10, 13, 27, 66,

71
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Plaintiff identifies these asserted claims based on its current and preliminary understanding
and reserves the right to supplement and/or change its identification as discovery proceeds,
including identifying additional claims and withdrawing claims.

B. IDENTIFICATION OF ACCUSED PRODUCTS, SYSTEMS, METHODS
AND/OR SERVICES

Defendant makes, uses, sells, offers for sale, and/or imports into the United States backup
power sources and load management devices and/or systems. Defendant’s online website may be

accessed at https://www.generac.com/. The term “Accused Products” herein refers to all products

(including components, devices, software, and/or applications) and/or systems manufactured,
made, designed, used, tested, imported, offered for sale or sold by or on behalf of Defendant
practicing one or more of the Asserted Claims of the Patents-in-Suit, and all methods, processes
and/or services employed by Defendants that practice one or more of the Asserted Claims of the
Patents-in-Suit.

The Accused Products include Defendant’s backup power sources and load management
devices and/or systems. As such, the Accused Products include, but are not limited to, the
PWRmanager, PWRcell Batteries, PWRcell Inverter, PV Link Substring Optimizer, Automatic
Transfer Switches, PWRcell Automatic Transfer Switch (PWRcell ATS), PWRGenerator,
Generac AC Generators, Smart Management Modules (SMMs), Load Managers, Current
Transformer Kits, and PWRView App. Oftentimes, when used together, as Defendant suggests,
the Accused Products make up what Defendant refers to as its PWRcell Energy Storage Systems.
The following list of Accused Products form Defendant’s PWRcell Energy Storage Systems:

e All models and versions of Generac’s PWRmanager product including but not limited to

Generac’s PWRmanager A0001426546, A0002198364, and G0O0080090.
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All models and versions of Generac’s PWRcell Battery products including but not limited
to models or versions A0001515563, APKE00028, APKE00042, 3.0 kWh DCB Battery
Module - G0080041, 3.0 kWh EX Battery Module - G0080001/G0080003/G0080005,
PWRcell Battery 2 compatible with PWRmanager and PWRcell 2 Battery Cabinet -
APKEO00076.

All models and versions of Generac’s PWRcell Inverter products including but not limited
to models or versions XVT076A03, X7602, X11402, PWRcell 2 Inverter - APKE00075.
All models and versions of Generac’s PV Substring Optimizers including but not limited
to PV Link 2500W MPPT Optimizer — S2502.

All models and versions of Generac’s Automatic Transfer Switch products including but
not limited to A0001501151, CXSW100A301, CXSW200A301, and PWRcell ATS
Controller Upgrade Kit (G00800060). By way of example, the PWRcell ATS Controller
Upgrade Kit is depicted in Defendant’s line diagrams and described in its literature, such
as at p. 24 of its Generac PWRcell Inverters Installation and Owner’s Manual (copies of
which are being produced concurrently herewith).

All models and versions of Generac’s PWRgenerator. According to Defendant’s literature,
its PWRgenerator may be used for home backup and is capable of pairing with the PWRcell
solar and battery storage system for “flexible configuration options” and to provide a
“comprehensive load management solution.” See, e.g., a0001501151-rev-d-pwrcell-ats—
01-spec-sheet2.pdf, produced concurrently herewith. This is also depicted in Defendant’s
line diagrams and such customizable configuration infringes the Asserted Claims.

All models and versions of Generac’s Rebus DC Nanogrid Coupled PV including but not

limited to PV Link S2502. The use of Generac’s DC Coupled PV is depicted in
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Defendant’s line diagrams and such customizable configuration infringes the Asserted
Claims.

All models and versions of Generac’s AC Generators which are compatible with and
capable of providing backup AC power for Generac’s Solar Battery Solutions systems.
These Generac Generators include but are not limited to liquid diesel and propane as well
as gaseous LP and natural gas fuel types; Standby, Whole House, Home Backup and GP
series Portable Emergency Generators; including but not limited to the Guardian, protector,
EcoGen, 72XX and 73XX families. The use of Generac’s AC Generators are depicted in
Defendant’s line diagrams and such customizable configurations infringe the Asserted
Claims. And Generac’s DC output PWRgenerator.

All models and versions of Generac’s Smart Management Modules (SMMs) product
including but not limited to G006873, G000700-0, GO070000, G007006-0 and GO070060.
Note that, according to Defendant’s literature, the Load Manager is functionally the same
as the SMMs. See, e.g., What is Generac Load Management.pdf produced concurrently
herewith.

All models and versions of Generac’s Current Transformers and Current Transformer Kits,
including but not limited to Model APKE00006, CT601, 0J0481C, and 0JO481E.

All models and versions of Generac’s PWR View Application.

All models and versions of Generac’s PWRmirco including but not limited to the PM-820.
The PWRmicro was only recently announced in September 2025. See

https://www.generac.com/about/news/generac-introduces-pwrmicro-an-innovative-

microinverter-designed-to-provide-greater-homeowner-savings-through-higher-energy-
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yield/ . The PWRmicro is described by Defendant as integrating with its PWRcell 2 and
home standby generators.

All models and versions of Generac’s Rebus 380 VDC Nanogrid.

All models and versions of Generac’s HVAC Energy Manager including but not limited to
G0070250. This product appears to be a relatively new offering from Generac. The module
operates with the 24 VAC control wiring used for HVAC systems. It senses the frequency
of the 24 VAC and switches the HVAC compressor’s existing 240 V contactor off to turn
that load off whenever the frequency of the 24 VAC drops. For example, when the grid
power is out and a Generac backup generator is providing the house power. With respect
to overloads, the output power frequency drops and because that output power is used to
provide the 24 VAC power via a transformer the 24 VAC frequency also drops. This new
Energy Management Module works similarly to the SMMS identified above but operates
with 24 volts input and utilizes the power contactor in the Air Conditioner system’s outside
compressor. The attached claims charts thus apply to this customizable product offering.
All models and versions of Generac’s Smart Air Conditioning Module (SACM) including
but not limited to A0004499959.

All models and versions of Generac’s PWRcell 2 system, and system devices and
components. The PWRcell 2 appears to be a new, recently unveiled system by Defendant,
with limited publicly available literature to date. Defendant states the PWRcell 2 includes
a PWRcell 2 Inverter Model APKE00075, a Battery Cabinet Model APKE00076, 3.0 kWh
DCB Battery module Model G0080041, and Smart Disconnect Switch (SDS) Model

APKEO00067. See also https://www.generac.com/solar-batter-solutions/pwrcell-product-

overview/ That being said, the PWRcell 2 offers similar functionality to the above
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described systems and touts its ability to provide backup power solutions that are capable
of handling power outages, similar to the systems listed above. See, e.g.,

https://www.generac.com/solar-battery-solutions/pwrcell-2/ . Defendant states “PWRcell

2 is a battery storage system that harnesses power from the sun or the electric grid to help
you reduce energy costs, minimize your reliance on the electric grid, and be prepared for
unexpected power outages. Every PWRcell 2 system consists of one Generac Smart
Disconnect Switch (SDS), one inverter, one battery cabinet, at least three lithium-ion
battery modules, and an Ecobee Smart Thermostat Enhanced.” Thus the inverter, an
existing Generac product, the generator if one is installed and the solar array, all still need
to be protected from overloads. Given the similarities in functionality set forth by
Defendant, and the limited amount of publicly available information on the PWRcell 2,
Plaintiff will be seeking discovery on the PWRcell 2 and reserves the right to amend and/or
supplement its infringement contentions with respect to the PWRcell 2.

The Accused Products include all other products made, used, imported, sold or offered for

sale by Defendant that includes the same or similar infringing functionality and all past, present,

and future generations of the infringing design, as well as any successor products or later-released

products that utilize the same or similar infringing design.

C.CHARTS SETTING FORTH WHERE IN THE ACCUSED PRODUCT(S) EACH
ELEMENT OF THE ASSERTED CLAIM(S) ARE FOUND

Subject to ongoing discovery and investigation, Plaintiff provides preliminary claim charts

pertaining to the Patents-in-Suit and Defendant’s Accused Products attached hereto as Exhibits A

through C. These preliminary infringement contentions serve as a notice function and are not

required to—and therefore do not—present every possible permutation or theory of Plaintiff’s
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Defendant’s PWRcell Energy Storage Systems have a variety of components as displayed
by the following diagrams depicted in Defendant’s publicly available literature. See e.g.
A0000521683-4 Line Diag.pdf; Single Line Diags for PWRcell inverters w-SMMs.pdf;
PWRcell Line Diagrams.pdf. Copies of these materials, along with the materials referenced in

the attached claim charts, are being produced concurrently herewith for ease of reference.

AC Grid
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PV Link™ Substring Optimizer
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Powered by REbus™ (DC Manogrid) Storage | Ethernet
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_______ CATS
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FOR REFEREMCE OMLY; NOT FOR CONSTRUCTION.

*Installer responsible for code compliance.

*Refer to product documentation for edditional installa-
tion deteils and requirements.

*Install SnepRS in PV array for module-level PYVRSS requ-
-irements, one SnepRS per FY module.

PWRmanager

Reference Code: DSLD000Z7-01 (12x 1P relays)

This design shows a multi-system Generac PWRcell solution. . Whole Home Backup 7 Mu|ti—5ys‘[em
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storage to provide backup power to home loads. Benerac

(]
Fr GENERAC
PWRManager is used for lozd management. This design is inks [max. &/1n) manager

suitible for most residential 120 V / 240 V services. - 1 PWReell Battery

Page 13 of 23

Part No. ADOG0S21683 | Rav. | | 30 SEP 2022 @ 2022 Generac Power System, Inc. All rights reserved  Generac Power Systems, Inc.s 545 W28200 Hwy. 50 = Waukeshz, Wi 53180
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AC Grid
PV Array PV Optimization Power Conversion
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-irements, one SnepRS per PV module.
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(12 x 1P relays)

Reference Code: DSLD00015-02
This design shows a PWReel system integrating a Generac - AC Generator Integration / Whole Home Backup

generator. In this configuration, either the PWRcell systemor 1 PWRcell Inverter (XVTO76A03) - 1 CT Kit (incl) .
tne generator wil provide whole home backup. WNEN tUmeg on, _ g py v 2 PwRcel ATS G E N E n Ac
the generator can alse charge the PWRcell Battery. This design

uses PWRmanager for load management. It is suitable for most ~ 1 PWReell Batery - 1 PWRmanager

residential 120V / 240 V services. Recommended generator - 1 Generac AC Generator - 160080060 Upgrade Kit
control mode: “Source Cycling”. Page 23 of 23
Part No. ADOOD521683 | Rew. | | 30 SEP 2022 © 2022 Generac Power System, Inc. all rights reserved  Generac Powier Systems, Inc.» 545 W29290 Hwy. 59 » Waukesha, W1 53189

For purposes of these Preliminary Infringement Contentions, Plaintiff will primarily refer
to Defendant’s following Figure 8-1. That being said, Defendant specifically describes that its
PWRcell Energy Storage Systems are highly customizable and can be tailored to consumer’s needs

and therefore can contain more Accused Products that may or may not be pictured in this Figure.
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New PWRcell Installation Including Load Management

PV rray PV Optimization Power Conversion
PV Link™ Substring Optimizer FWiRcell® Inverter

E E Generac

104 | |PowerCore
'''''''''' CTa
]l 00 He—m—e—e e — — — —xe—-[]
_______________ ==
047 T TRANS—" E
___________ Ty san(’ =]
I "
c PwhReell
OE
~]:\ ATS
: T
: P >}
Ethernet —\‘;
: )
| ~ s
[Eauter]
— Powered by AEbus™ [OC Nanogrid) e
——— A Wirng 1
=r==w===:  DC WiKing {excluding RE bus) Storage 404
- e=a=. CATSComensWirng PWhReall Batte o L
—-———u | Wiring e ttery e
Cantrol Wining
= L 12
Main Distribution ~
Panel
1 }_ Load
m—
Load —
T
Load PWRmManager

012440
Figure 8-1. New PWRcell Installation Including Load Management

D. LITERAL INFRINGEMENT AND INFRINGEMENT UNDER THE
DOCTRINE OF EQUIVALENTS

Plaintiff contends that the Accused Products literally infringe the Asserted Claims of the
Patents-in-Suit as more specifically explained in the claim charts attached hereto as Exhibits A
through C. Plaintiff also asserts infringement under the doctrine of equivalents, and reserves the
right to argue infringement under the doctrine of equivalents to the extent that the difference
between any claim element and any component of any product or system, and any step of any
service, method, and/or process, is insubstantial. Plaintiff incorporates by reference its Complaint,
and any future amendments thereto.

E. DIRECT AND INDIRECT INFRINGEMENT

Plaintiff incorporates by reference the statements and allegations made in its Complaint,
and any amendments thereto.  Plaintiff alleges that Defendant, without authority, consent, right

or license, and in direct infringement of the Asserted Claims of the Patents-in-Suit, makes, has
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made, uses, imports, sells, offers for sale, and/or distributes the Accused Products, which comprise
the components and functionality described herein. Plaintiff alleges that Defendant’s actions
constitute direct infringement, either literally or under the doctrine of equivalents, of the Asserted
Claims of the Patents-in-Suit. Defendant had notice of the Patents-in-Suit at least as early as
February 14, 2012 based on prior written communication. Additional written communication
occurred on March 15, 2012 and again on January 24, 2021. A copy of those communications are
being produced concurrently herewith.

In addition, Defendant has and continues to actively induce infringement of the Asserted
Claims of the Patents-in-Suit by its customers, resellers, distributors, and/or end users and is thus
liable for indirect infringement under 35 U.S.C. § 271(b). The use, sale, offer for sale, and/or
distribution of any of the Accused Products by Defendant’s customers, resellers, distributors
and/or end users constitutes a direct infringement as described herein. Defendant knows that the
Accused Products are especially designed for and marketed toward infringing use by others.
Defendant has induced, caused, urged, encouraged, aided and abetted its direct and indirect
customers, resellers, distributors and end users to make, use, sell, offer for sale and/or import one
or more of the Accused Products. Defendant had notice of the Patents-in-Suit at least as early as
February 14, 2012 based on prior written communication. Additional written communication
occurred on March 15, 2012 and again on January 24, 2021. Additionally, Defendant provides
step-by-step instructions for installation, setup, and use of Accused Products to operate in a manner
that directly infringes, either literally or under the doctrine of equivalents, the Asserted Claims.
Copies of exemplar publicly available documentation are being produced concurrently herewith.
These instructions are provided by Defendant as user manuals and online content (including via

Defendant’s online website) made available by Defendant or on behalf of Defendant for its
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customers and distributors. Such conduct by Defendant was intended to and actually did result in
direct infringement by Defendant’s direct and indirect customers, including the making, using,
selling, offering for sale, and/or importation of the Accused Products in the United States. On
information and belief, Defendant provides and will continue to provide encouragement and/or
instructions, such as its website literature and instructions on its software application, that
encourage and/or instruct its customers to use, and use in the future, the Accused Products in an
infringing manner, specifically intending such customers will operate the Accused Products in
such a manner, and knowing of such actions, which constitutes infringement of one or more claims
as set forth herein. Defendant engages in such inducement knowingly based on the actual and
written notice of the Patents-in-Suit.

In addition, Defendant contributes to the infringement of the Asserted Claims by its
customers, resellers, distributors and end users of at least the Accused Products and is therefore
liable for indirect infringement under 35 U.S.C. § 271(c). The Accused Products are especially
designed to provide backup power sources and load management devices in the manners described
herein which infringe the Asserted Claims. The Accused Products have no substantial non-
infringing use, as they are specifically designed and marketed for use in the installation and
operation of backup power sources and load management devices as described in these preliminary
infringement contentions. Sales, offers for sale, installation, setup and use of the Accused Products
by Defendant’s distributors, resellers, customers and end users constitutes direct infringement,
either literally or under the doctrine of equivalents, of the Asserted Claims. Defendant had notice
of the Patents-in-Suit at least as early as February 14, 2012 based on prior written communication.
Additional written communication occurred on March 15, 2012 and again on January 24, 2021, as

discussed above.
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Date: 10/17/2025 Respectfully submitted,

/s/ Dave R. Gunter

Jonathan T. Suder

Texas State Bar No. 19463350
Dave R. Gunter

Texas State Bar No. 24074334
Alexander N. Yow

Texas State Bar No. 24143547
FRIEDMAN, SUDER & COOKE
604 East 4th Street, Suite 200
Fort Worth, TX 76102
817-334-0400

Fax: 817-334-0401
jts@fsclaw.com
gunter@fsclaw.com
ayow(@fsclaw.com

ATTORNEYS FOR PLAINTIFF
PSLC LLC

CERTIFICATE OF SERVICE

The undersigned hereby certifies that on October 17, 2025, a true copy of the foregoing
Plaintiff’s Preliminary Infringement Contentions and Accompanying Document Production was
served via electronic mail on counsel of record for Defendant.

/s/ Dave R. Gunter
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EXHIBIT A



Plaintiff’s Preliminary Infringement Contentions
Exhibit A

U.S. Pat. No. 10,879,727
Power Source Load Control
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US 10,879,727

See Owner’s Manual for Generac PWRManager 12 Relay Load Controller at P. 3.

13. An apparatus for controlling power provided from
a plurality of power sources to a group of loads, the
apparatus including:

* Generac offers apparatuses for controlling power
provided from a plurality of power sources to groups
of loads.

* Defendant advertises its PWRcell Energy Storage
Systems as systems which can encompass multiple
different configurations and system architectures that
are designed to work with multiple different types of
power sources including, PWRcell Batteries, PV
Arrays, back up generators, and other types of power
sources.

* Different embodiments of Defendant’s apparatuses
contain a wide range of Defendant’s products. See list
of “Accused Products” in Plaintiff’s Preliminary
Infringement Contentions.

* Defendant refers publicly to its Integrated Home
Energy Ecosystem, as the components are designed to
work together.

* Defendant’s PWRcell Energy Storage Systems
implement advanced load management to prevent the
overloading of power sources while providing backup
power.

Integrated Home Energy Ecosystem

PWRcellisn't just a powerful battery, but it's also the most flexible and scalable home energy system
on the market. With a range of supplementary products and features, FWRcell can be configured to
meet just about any budget or lifestyle soyou get a selution tailored to your unique needs.

Each component has also been designed to work better together. The PWRmanager advanced load
managemant device and features like Outage Guard integrate seamlessly with PWRcell, helping
provide additional protection from outages and invaluable peace of mind.

Automatic Transfer Switch

Anintegrated solar + battery storage system is made
easy with the PWRcall Automatic Transfer Switch
(ATS). Power your home and manage up to four
individual HVAC (24 VAC controlled) loads with the
PWRcell ATS.

6| Generac Powear Systema

GENERAC

PWRmanager

The PWRmanager advanced load management device
enhances whole home backup power and provides
simplified control of up to twelve 120 V circuits or six
240V circuits plus two thermostats. PWRmanager will
automatically manage those loads during an outage to
extend backup duration and prevent inverter overload.

See PWRcell Consumer Guide Brochure at P. 6

Advanced Load Management

Load management systems are designed to prevent a
standby power source, such as an energy storage
system, from being overloaded while providing backup
power during an outage. The PWRmanager advanced
load management system also provides an in-hand
ability to turn circuits on or off during an outage, or even
while on grid.

PWRmanager provides a richly integrated load
management functionality when used with the PWRcell
system.

Advanced Load Management
with PWRmanager

GBENERAC
. . —
Cost-effective Solution to Whole Home Power PWREEED
The PWRmanager advanced load management device adds
unbeatable flexibility and value tothe PW Rcall System. Controlled
via the user-friendly PWRview app, PWRmanager enables batteries
o work smarter, so a smaller system can power the home for longer.

a

System Capacity

Load on System

Power lasts longer
with PWRmanager

Time Since Outage

Competition PW Rcell with PWRmanager

During an outage, PWRmanager extends backup duration and prevents the PWRcell system

from being overleaded by oo many large loads being wrned on at once. . .
WRcsll Consumer Brachurs | 5

PSLC_2015

See PWRcell ConRager (8iafetdrbchure at P. 5.



US 10,879,727

13. An apparatus for controlling power provided
from a plurality of power sources to a group of
loads, the apparatus including:

* Defendant’s Energy Storage Systems can encompass
multiple different configurations and system
architectures and are designed to work with multiple
different types of power sources including, PWRcell
Batteries, PV Arrays, back up generators, and other
types of power sources.

» For example, the diagram shown on this slide is an
exemplary diagram of one of Defendant’s PWRcell
Energy Storage Systems comprising components
including Defendant’s PWRcell Inverter, PV
Substring Optimizer, PWRcell Battery,
PWRmanager, PWRcell ATS, Rebus DC nanogrid,
and Current Transformer Kits.

Source: PWRManager Installation Manual

New PWRcell Installation Including Load Management

PV Aurray PV Optimization

PV Link™ Substring Optimizer

Power Conversion
PWRcell* Inverter

Generac

AL Grid

energy-system and https://www.generac.com/solar-battery-solutions/pwrcell-2/
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' : T
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----------- DC Wiring {excluding AEbus) Storage 404
LI Ca Contat iy PWRcell Battery T
Control Whring
N |
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Panel
—I|‘ Load —
Load —
Load PWRMmanages
012449
Figure 8-1. New PWRcell Installation Including Load Management
https://support.generac.com/s/article/What-are-the-different-components-of-a-PWRcell-solar- PSLC_2015
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US 10,879,727

13. An apparatus for controlling power provided
from a plurality of power sources to a group of
loads, the apparatus including:

* The diagram shown on this slide is another
exemplary diagram provided by Defendant
illustrating one of its PWRcell Energy Storage
Systems.

* This figure demonstrates how SMM’s can be used
in place of the PWRmanager to accomplish
individual load management.

* Defendant’s literature confirms that the
functionality present in SMM’s is equivalent to
that provided by the PWRmanager.

Power Conversion
PWRecell™ Inverter

PV Array PV Optimization

[HT
[T
[Tl
[F

Mﬁ/

7
[Tl

Powered by REbus™ (DC Manogrid)

———  AC Wiring
————  DC Wiring (excluding REbus) Storage
——————— CATS

Camms Wiring PWnRcell Battery
————  Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*|nsteller responsiole for code compliance.

*Refer to product manuels for additionsl installstion
details and reguirements.

Reference Code: 231501

%
D2
)

— Load

Main Distribution
Panel

Thiz design shows a Benerac PWReell system with a PWReell ATS ina
whole home backup configuration. Uze this system configuration o Whole Home BaCkup f Solar + Storage

provide backup power to the main service panel loads uzing Generac  ~ 1 PWReell Inverter - 1CT Kit (incl)
Smart Management Modules (SMMs) for load shedding in accordence - 6 PV Links - 1 PWReell T3
with NEC 702.4(8) and Article 220. - 1 PWReell Battery - 4 Generac SMMs
Thiz configuration is ecceptable with 2004 or larger utility services.

Page 8of 13

Part Mo. ADDDDS21883 | Rev. F | 25 FEB 2021 B Generac Power Systems, Inc. All rights reserved

See Single Line Diags for PWRcell Inverters w-SMMs at P. 8.

GENERAC
—_——— T ]

Generac Power Systems, Inc.
545 W29200 Hwy. 50
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13. An apparatus for controlling power provided
from a plurality of power sources to a group of
loads, the apparatus including:

AC Grid
PV Array PV Optimization Power Conversion

PV Link™ Substring Optimizer PWRcell™ Inverter (XVTO76A03)

« The diagram shown on this slide is another Eg ST B PuRcel
exemplary diagram provided by Defendant

illustrating one of its PWRcell Energy Storage E—E—*
Systems. E_
* This figure demonstrates how Defendant’s AC PWRGell
. . I ATS
Generators can be integrated into the PWRcell E ~
. : IMPORTANT: Install PWReell ATS
Energy Storage System and provide further : Controller Upgrade Kit (G00E0060)
b k M_ ! inside Inverter ATS.
ackup power. H— Yaon
—_— mred by REbus™ (DIC Nanagrid) Storage ™ o Main
A g gﬁm[ﬂﬂluﬂﬂﬁuﬁ PWRcell Battery : E Dis:;;:lzljm
————— Comms Wiring
—— Control Wiring iqi

FOR REFERENCE OMLY; MOT FOR CONSTRUCTION.

* nstaller responsible for code compliance.

*Refer io product documnentation for edditional installa-
tion detsils and requirements.

*nstall SnepRS in PY errey for module-level PYRSS regu-
-irerments, one SnepRS per FY module. PWRmanager

(12 x 1P relays)

Reference Code: DSLD00016-02

This design shaws a PWReell system integrating a Generac AC Generator Integration / Whole Home Backup
generator. In this configuration, either the PWReell system of - _ 4 pywRcell Inverter (XWTO7BAD3) - 1 CT Kit (incl}

B : @
the generator will provide whole home backup. When turned on . G E N E nAc
' - 6PV Links - 2 PWReell ATS
the generator can also charge the PWRcell Battery. This design

uses PWRmanager for load management. It is suitable for mast ~ | PWRcell Battery - 1 PWRmanager )
residential 120 V / 240 V services. Recommended generator - 1 Generac AC Generator - 1 GDOBO0ED Upgrade Kit
control mode: *Source Cycling”. Page 23 of 23
Part Mo. ADDO0DS21683 | Rev. J | 30 SEP 2022 2022 Generac Power System, Inc. All rights reserved  Generac Power Systems, InC.= 545 W29290 Hwy. 59 » Waukesha, Wi 53189

PSLC_2015
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a) a transfer switch which is controllable to select a
power grid service circuit or a generator to power
various loads of a group of loads, the power grid
service circuit and the generator each having a
maximum output current capability;

* Defendant’s apparatus comprises a transfer switch
which is controllable to select a power grid service
circuit or a generator to power various loads of a
group of loads, the power grid service circuit and
the generator each having a maximum output
current capability

* Defendant’s apparatus comprises a transfer switch
shown as Defendant’s PWRcell Automatic
Transfer Switch (ATS).

* Defendant’s ATS has a power grid connection at N,
a PWRCell DC to AC Inverter connection at E and
is controllable to select one or the other to provide
power to a group of loads. Representative loads
can be seen connected to the PWRmanager.

New PWRcell Installation Including Load Management

PV Array

Generac "
204 PowearCore
B B CTa
o Y [
204 T TRANS: E
[HT— B
' E N
e ; pwRcell
1 : OE.I\ ATS
: T
: )
:
Ethemet ~ —
| )
: ~ | o~
e Pwered by AEbus™ (DT Hanogrid) N
————— AL Wiring ——
== D Wiring {excluding REbus) Storage 404
== - CATS Comems Wiring
— — —  CATS Control Wring PWReell Battery LT ]
Control Winng
L
= U
Main Distribution -

Source: PWR

AL Grid

PV Optimization Power Conversion
PV Link™ Substring Optimizer PWReell® Inverter

PWRManager
012448

Figure 8-1. New PWRcell Installation Including Load Management

Manager Installation Manual

PSLC_2015
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b) a processor circuit programmed to control the
transfer switch and the generator to power the group of
loads from the power grid when the power grid
operates at an acceptable voltage and to cause one or
more loads of the group of loads to be powered by the
generator when the power grid does not operate at the
acceptable voltage;

* Defendant’s apparatus includes a processor circuit
programmed to control the transfer switch and the
generator to power the group of loads from the power
grid when the power grid operates at an acceptable
voltage and to cause one or more loads of the group of
loads to be powered by the generator when the power
grid does not operate at the acceptable voltage.
Defendant’s literature explains that when a service
interruption occurs, relays inside the inverter isolate
the PWRcell Inverter’s AC grid connection and the
PWRcell ATS transfers to the inverter as a power
source to power the loads when the power grid is
unavailable or unable to provide requisite power to
the group of loads.

Figure 8-1 shows that the inverter grid connection,
which supplies power to the battery charger, is
disconnected via the transfer switch. When the grid
operates at an acceptable voltage, the battery may be
charged via the DC power through the PWRcell
Inverter and Rebus Nanogrid. When the grid does not
operate at an acceptable voltage, power from the
backup battery can be sent through the inverter can
power the group of loads.

See Figure 5-8. When configured to operate with a
PWRcell ATS installed between a main panel and
subpanel, a PWRcell system can provide backup power
to the subpanel, referred to below as a protected loads
subpanel, during a utility service interruption.

When a service interruption occurs, relays inside the
inverter isolate the inverter's AC grid connection, the
transfer switch transfers to the inverter as a power
source, and the inverter powers protected loads, using
PV and battery power. The ATS transfer typically takes a
fraction of a second but may take up to a few seconds
depending on how the grid service is interrupted.

In this configuration, the PWRcell Inverter will control the
PWRcell ATS upon loss of utility voltage.

Source: PWRManager Installation Manual

Source: Inverter Install and Owners Manual

New PWRcell Installation Including Load Management

Power Conversion
PWReell® Inverter

PV Array PV Optimization
PV Link™ Substring Optimizer

I

Generac
S [ 204 PowerCore
e | N 1
ity
EITY

o

£
z
g
¥
1
NTRL

AL Grid

Ethernat— i
™
:

'
— Pwered by REbUS™ (DT Manogeid)
——— AL Witing
----------- DC Wiring (excluding REbus) Storage

====: CATS Comms Wiing PWRcall Battery

o

: N

H PWRcell
B OE ATS

: T

—

+

Main Distribution
Panel

—
=

PWRmanager
012449

Figure 8-1. New PWRcell Installation Including Load Management
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c) the processor circuit being programmed to timely
monitor the current provided to the one or more loads
of the group of loads when they are powered by the
generator and to timely monitor the group of loads
when they are powered by the power grid operating in
advance and when necessary to communicate with one
or more loads or corresponding load modules of the
group of loads to control the current consumed thereby
to prevent exceeding the maximum output current
capacity of the power source selected by the transfer
switch.

* Defendant’s apparatus contains a processor circuit
being programmed to timely monitor the current
provided to the one or more loads of the group of
loads when they are powered by the generator and to
timely monitor the group of loads when they are
powered by the power grid operating in advance and
when necessary to communicate with one or more
loads or corresponding load modules of the group of
loads to control the current consumed thereby to
prevent exceeding the maximum output current
capacity of the power source selected by the transfer
switch.

* In the table to the right, the control of the AC output
power by the inverter is described. When load
demand on the Inverter is too high, the inverter will
control the output power voltage to drop causing
PWRmanager to control the current consumed by
loads or corresponding load modules of the group of
loads in response to the processor circuit.

* If the demand continues, the inverter will drop its

output power frequency and the PWRmanager will
shed loads.

Overload Behavior

Island Overload Event

Overicad on Voltage
{vulnerable when battery has

low SaC)

Overload on Current

{vuinerable tc this condition
when system does nol have an
external ATS)

Table 9-2. Overload Behavior

Cause

Load demand is too high and
the inverter has dropped it's
voltage in an attermpt to
compensate.

There is too much load on the
protecied loads panel.

Behavior

— Winverter output veltage drops belew 114
V., inverter will attempt te shed any loads
connected o locad management devices by
dropping freguency.

= [ the inveiter drops below 96 VW for more
than & sec (loads will brown cut during this
time), the system will blackout all lcads

— Wimverter experiences current greater than
35 amps L-N, the nverter will prevent
transfer back to the grid and system will slay
islanded.

- If inverter experiences current greater than
35 amps for more than 15 seconds it will
blackout and attemp? 1o power [oads alan
increasing intevai, starting at 20 seconds
and increasing by 20 seconds between each
attermpt, up to a maximum of ome hour,

Source: Inverter Installation and Owner Manual

Solution

= Reduce house load

- Reduce house load

PSLC_2015
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See Owner’s Manual for Generac PWRManager 12 Relay Load Controller at P. 3.

37. An apparatus for controlling power provided from
a plurality of power sources to a group of loads, the
apparatus including:

* Generac offers apparatuses for controlling power
provided from a plurality of power sources to groups
of loads.

* Defendant advertises its PWRcell Energy Storage
Systems as systems which can encompass multiple
different configurations and system architectures that
are designed to work with multiple different types of
power sources including, PWRcell Batteries, PV
Arrays, back up generators, and other types of power
sources.

* Different embodiments of Defendant’s apparatuses
contain a wide range of Defendant’s products. See list
of “Accused Products” in Plaintiff’s Preliminary
Infringement Contentions.

* Defendant refers publicly to its Integrated Home
Energy Ecosystem, as the components are designed to
work together.

* Defendant’s PWRcell Energy Storage Systems
implement advanced load management to prevent the
overloading of power sources while providing backup
power.

Integrated Home Energy Ecosystem

PWRcellisn't just a powerful battery, but it's also the most flexible and scalable home energy system
on the market. With a range of supplementary products and features, FWRcell can be configured to
meet just about any budget or lifestyle soyou get a selution tailored to your unique needs.

Each component has also been designed to work better together. The PWRmanager advanced load
managemant device and features like Outage Guard integrate seamlessly with PWRcell, helping
provide additional protection from outages and invaluable peace of mind.

Automatic Transfer Switch

Anintegrated solar + battery storage system is made
easy with the PWRcall Automatic Transfer Switch
(ATS). Power your home and manage up to four
individual HVAC (24 VAC controlled) loads with the
PWRcell ATS.

6| Generac Powear Systema

GENERAC

PWRmanager

The PWRmanager advanced load management device
enhances whole home backup power and provides
simplified control of up to twelve 120 V circuits or six
240V circuits plus two thermostats. PWRmanager will
automatically manage those loads during an outage to
extend backup duration and prevent inverter overload.

See PWRcell Consumer Guide Brochure at P. 6

Advanced Load Management

Load management systems are designed to prevent a
standby power source, such as an energy storage
system, from being overloaded while providing backup
power during an outage. The PWRmanager advanced
load management system also provides an in-hand
ability to turn circuits on or off during an outage, or even
while on grid.

PWRmanager provides a richly integrated load
management functionality when used with the PWRcell
system.

Advanced Load Management
with PWRmanager

BENERAC
Cost-effective Solution to Whole Home Power PWR D

The PWRmanager advanced load management device adds
unbeatable flexibility and value tothe PW Rcall System. Controlled
via the user-friendly PWRview app, PWRmanager enables batteries
o work smarter, so a smaller system can power the home for longer.

a

System Capacity

Load on System

Power lasts longer
with PWRmanager

Time Since Outage

Competition PW Rcell with PWRmanager

During an outage, PWRmanager extends backup duration and prevents the PWRcell system

from being overleaded by oo many large loads being wrned on at once. . .
WRcsll Consumer Brachurs | 5

PSLC_2015

See PWRcell ConRager Z31afetdrbchure at P. 5.
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37. An apparatus for controlling power provided
from a plurality of power sources to a group of
loads, the apparatus including:

* Defendant’s Energy Storage Systems can encompass
multiple different configurations and system
architectures and are designed to work with multiple
different types of power sources including, PWRcell
Batteries, PV Arrays, back up generators, and other
types of power sources.

» For example, the diagram shown on this slide is an
exemplary diagram of one of Defendant’s PWRcell
Energy Storage Systems comprising components
including Defendant’s PWRcell Inverter, PV
Substring Optimizer, PWRcell Battery,
PWRmanager, PWRcell ATS, Rebus DC nanogrid,
and Current Transformer Kits.

Source: PWRManager Installation Manual

New PWRcell Installation Including Load Management

PV Aurray PV Optimization

PV Link™ Substring Optimizer

Power Conversion
PWRcell* Inverter

Generac

AL Grid

energy-system and https://www.generac.com/solar-battery-solutions/pwrcell-2/

(-7 m
f-=4 e =
08 T TRANG—" 5
T !
— _.]?- EOE’I\T p'ﬁ;eu
: o
Ethernet _\6
i )
H Ll B
—  Powered by AEbus™ [DC Marogrid) ~_1
R QEI':EL:;E;T':{::E REbus) Storage 404
— — —  CATS Control Wiing PWhcall Battery i e
Control Whring
N |
Main Distribution =
Panel
—I|‘ Load —
Load —
Load PWRMmanages
012449
Figure 8-1. New PWRcell Installation Including Load Management
https://support.generac.com/s/article/What-are-the-different-components-of-a-PWRcell-solar- PSLC_2015
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37. An apparatus for controlling power provided
from a plurality of power sources to a group of
loads, the apparatus including:

* The diagram shown on this slide is another
exemplary diagram provided by Defendant
illustrating one of its PWRcell Energy Storage
Systems.

* This figure demonstrates how SMM’s can be used
in place of the PWRmanager to accomplish
individual load management.

* Defendant’s literature confirms that the
functionality present in SMM’s is equivalent to
that provided by the PWRmanager.

Power Conversion
PWRecell™ Inverter

PV Array PV Optimization

[HT
[T
[Tl
[F

Mﬁ/

7
[Tl

Powered by REbus™ (DC Manogrid)

———  AC Wiring
————  DC Wiring (excluding REbus) Storage
——————— CATS

Camms Wiring PWnRcell Battery
————  Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*|nsteller responsiole for code compliance.

*Refer to product manuels for additionsl installstion
details and reguirements.

Reference Code: 231501

%
D2
)

— Load

Main Distribution
Panel

Thiz design shows a Benerac PWReell system with a PWReell ATS ina
whole home backup configuration. Uze this system configuration o Whole Home BaCkup f Solar + Storage

provide backup power to the main service panel loads uzing Generac  ~ 1 PWReell Inverter - 1CT Kit (incl)
Smart Management Modules (SMMs) for load shedding in accordence - 6 PV Links - 1 PWReell T3
with NEC 702.4(8) and Article 220. - 1 PWReell Battery - 4 Generac SMMs
Thiz configuration is ecceptable with 2004 or larger utility services.

Page 8of 13

Part Mo. ADDDDS21883 | Rev. F | 25 FEB 2021 B Generac Power Systems, Inc. All rights reserved

See Single Line Diags for PWRcell Inverters w-SMMs at P. 8.

GENERAC
—_——— T ]

Generac Power Systems, Inc.
545 W29200 Hwy. 50
Waukesha, Wi 53180

PSLC_2015
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37. An apparatus for controlling power provided
from a plurality of power sources to a group of
loads, the apparatus including:

AC Grid
PV Array PV Optimization Power Conversion

PV Link™ Substring Optimizer PWRcell™ Inverter (XVTO76A03)

« The diagram shown on this slide is another Eg ST B PuRcel
exemplary diagram provided by Defendant

illustrating one of its PWRcell Energy Storage E—E—*
Systems. E_
* This figure demonstrates how Defendant’s AC PWRGell
. . I ATS
Generators can be integrated into the PWRcell E ~
. : IMPORTANT: Install PWReell ATS
Energy Storage System and provide further : Controller Upgrade Kit (G00E0060)
b k M_ ! inside Inverter ATS.
ackup power. H— Yaon
—_— mred by REbus™ (DIC Nanagrid) Storage ™ o Main
A g gﬁm[ﬂﬂluﬂﬂﬁuﬁ PWRcell Battery : E Dis:;;:lzljm
————— Comms Wiring
—— Control Wiring iqi

FOR REFERENCE OMLY; MOT FOR CONSTRUCTION.

* nstaller responsible for code compliance.

*Refer io product documnentation for edditional installa-
tion detsils and requirements.

*nstall SnepRS in PY errey for module-level PYRSS regu-
-irerments, one SnepRS per FY module. PWRmanager

(12 x 1P relays)

Reference Code: DSLD00016-02

This design shaws a PWReell system integrating a Generac AC Generator Integration / Whole Home Backup
generator. In this configuration, either the PWReell system of - _ 4 pywRcell Inverter (XWTO7BAD3) - 1 CT Kit (incl}

B : @
the generator will provide whole home backup. When turned on . G E N E nAc
' - 6PV Links - 2 PWReell ATS
the generator can also charge the PWRcell Battery. This design

uses PWRmanager for load management. It is suitable for mast ~ | PWRcell Battery - 1 PWRmanager )
residential 120 V / 240 V services. Recommended generator - 1 Generac AC Generator - 1 GDOBO0ED Upgrade Kit
control mode: *Source Cycling”. Page 23 of 23
Part Mo. ADDO0DS21683 | Rev. J | 30 SEP 2022 2022 Generac Power System, Inc. All rights reserved  Generac Power Systems, InC.= 545 W29290 Hwy. 59 » Waukesha, Wi 53189
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37. An apparatus for controlling power provided
from a plurality of power sources to a group of
loads, the apparatus including:

* Defendant offers apparatuses for controlling
power provided from a plurality of power sources
to a group of loads.

PV Array

PV Optimization
PV Link™ Substring Optimizer

New PWRcell Installation Including Load Management

ALC Wiring

Cantral Wining

Powered by REbus™ (DC Manogrid)

O Wiring (excluding REbus)
CATE Comms Wi
CATS Control Wiring

Figure 8-1. New PWRcell Installation Including Load Management

Source: PWRManager Installation Manual

AC Grid
Power Conversion
PWRzell* Inverter
(Generac
M
ana PowerCore d
CT:
- ::::::::::::3;5_“—: ]
304 N 1 T MNS‘/B_ E
T ' sanf =
i 1 ]
- : SEI\ FWRcell
' E ATS
: T
: D
Ethernat —\;
H e
e~
Starage 404
PWheell Battery LT
2
Main Distribution ~
Pana|
==
4 Load
}» Load ""“‘::—
03!
I )
Load PWRmanager

012449
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(a) a small backup power system transfer

New PWRcell Installation Including Load Management
switch which is controllable to select a power g g

grid service circuit or a DC to AC inverter to At 6
power a group of loads, the DC to AC inverter B o st i
being powered by a battery with the battery Eﬁ ______ g]_
being charged by a battery charger, the power A [oovartre M
grid service circuit and the DC to AC inverter EE '''' it :::::::::::T:CES—N» =
each having a maximum output current EE ----- Y ) Emcl - E ;
capability; ; : §°E'I\T s
D
Ethernat— | —
* Defendant’s apparatus comprises a small backup § )
power system transfer switch which is controllable ~L~
to select a power grid service circuit or a DC to AC oty e s ~~
inverter to power a group of loads the DC to AC T Gt P ey e
inverter being powered by a battery with the oo -
. == iz
battery being charged by a battery charger, the Main Distrbution B
power grid service circuit and the DC to AC _|}>
inverter each having a maximum output current
capability. PuiRmanager

* Defendant’s apparatus comprises a small backup e

power system transfer switch shown as
Defendant’s PWRcell Automatic Transfer Switch
(ATS).

* Defendant’s ATS has a power grid connection at N,
a PWRCell DC to AC Inverter connection at E and
is controllable to select one or the other to provide
power to a group of loads. Representative loads
can be seen connected to the PWRmanager.

Figure 8-1. New PWRcell Installation Including Load Management

PSLC 2015
Source: PWRManager Installation Manual Page 28 of 141




US 10,879,727

(a) a small backup power system transfer switch
which is controllable to select a power grid service
circuit or a DC to AC inverter to power a group of
loads, the DC to AC inverter being powered by a
battery with the battery being charged by a battery
charger, the power grid service circuit and the DC to
AC inverter each having a maximum output current

capability;

Defendant’s literature teaches that its
PWRcell Battery is charged by a battery
charger through the use of its Rebus 380
VDC nanogrid which connects to the
PWRecell Inverter. The PWRcell Inverter
allows for multiple different power sources to
be capable of charging the PWRcell Battery.
For example, the AC grid, a PV array, or
Generac AC generator can be used to charge
the PWRcell Battery.

Defendant’s specifications teach that the
PWRcell inverter has a maximum output/
current capability

Further, grid service has a maximum output
current capability defined by the utility and
grid disconnect circuit breaker.

About PWRcell Battery

The PWRcell Battery is the storage component of the
PWRcell system. The battery can be used for grid-
connected solar applications, such as Self Supply, Rate
Arbitrage, and Clean Backup power. The battery is
designed to work seamlessly with PV Links and the
PWRcell Inverter to form the PWRcell system for grid-
tied solar-plus-storage.

The PWRcell Battery uses the REbus 380VDC nanogrid
to connect the PWRcell Inverter. The REbus nanogrid

_—"| automates the flow of power to enable plug-and-play
setup and operation of PWRcell equipment.

https://ressupply.com/documents/generac/PWRcell_Battery_Owners_Manual.pdf

Section 2: General Information
Specifications

https://ressupply.com/documents/generac/XVT076A03 _Installation Manual.pdf

Description Units XVTO076A03

Max. cont. grid-tied AC power @ 122°F (50°C) kW 76

Max. cont. AC power in island mode w/ external transfer switch and KW 90

single 6 module battery cabinet? ’

Max. cont. AC power in island mode w/ external transfer switch and 2 battery cabinets (8 mod-

ules minimum)* KW 1.0
PSLC_2015

Page 29 of 141
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(b) a processor circuit being programmed to control the

transfer switch and the DC to AC inverter to power one See Figare B-8. When oonfigured (o operate wih a Source: Inverter Install and Owners Manual
. . PWRcell ATS installed between a main panel and

or more loads of the group of lf)ads including the subpanel, a PWRcell system can provide backup power

battery charger from the power grid when the power to the subpanel, referred to below as a protected loads

grid operates at an acceptable voltage and to cause the subpanel, during a utility service interruption.

one or more loads of the group of loads but not the When a service interruption occurs, relays inside the

battery charger to be powered by the DC to AC inverter isolate the inverier’'s AC grid connection, the

transfer switch transfers to the inverter as a power
I : ) source, and the inverter powers protected loads, using
acceptable voltage; PV and battery power. The ATS transfer typically takes a

fraction of a second but may take up to a few seconds

, . . . depending on how the grid service is interrupted.
Defendant’s apparatus includes a proces;or circuit In this configuration, the PWRcell Inverter will control the
programmed to control the ATS and the inverter to PWRcell ATS upon loss of utility voltage. New PWRcell Installation Including Load Management

power one or more loads of the group of loads
including the battery charger from the power grid PAmy PV Opimization Power Conversion

PV Link™ Substring Optimizer PWiRcell® Inverter

when the power grid operates at an acceptable voltage Elﬂ ______ %:'_

inverter when the power grid does not operate at the

AL Grid

Generac M
PowerCore

and causes the one or more loads of the group of loads
but not the battery charger to be powered by the DC to 7 %J ===========ooSuef
AC inverter when the power grid does not operate at EE """ ) 5”"(11 ) El N
the acceptable voltage. g %OE'I*T s
* Defendant’s literature explains that when a service amhi
interruption occurs, relays inside the inverter isolate )
the PWRcell Inverter’s AC grid connection and the T

— Powered by REbus™ [DC Manogrid) ~— .
n

PWRcell ATS transfers to the inverter as a power T e sormee o
source to power protected loads. T e e T

* Figure 8-1 shows that the inverter grid connection, = fyemremrmtN RUAE:
which supplies power to the battery charger, is o e'

disconnected via the transfer switch. When the grid |

operates at an acceptable voltage, the battery may be Pifmaree

Charged via the DC power through the PWRcell Figure 8-1. New PWRcell Installation Including Load Management

Inverter and Rebus Nanogrid. When the grid does not

operate at an acceptable voltage, power from the

backup battery can be sent through the inverter can

power the group of loads.

PSLC_2015
Source: PWRManager Installation Manual Page 30 of 141
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(c) the processor circuit being programmed to
timely monitor the current provided to the loads by
said DC to AC inverter and to prevent exceeding
the maximum current capacity of the DC to AC
inverter.

* Defendant’s apparatus contains a processor
circuit programmed to timely monitor the
current provided to the loads by said DC to AC
inverter that prevents exceeding the maximum
current capacity of the DC to AC inverter.

* In the table to the right, the control of the AC
output power by the inverter is described. The
inverter will control the output power voltage to
drop causing PWRmanager loads to reduce
power consumption.

* If the demand continues, the inverter will drop
its output power frequency and the
PWRmanager will shed loads.

Overload Behavior

Island Overload Event

Overicad on Voltage
{vulnerable when battery has

low SaC)

Overload on Current

{vuinerable tc this condition
when system does nol have an
external ATS)

Table 9-2. Overload Behavior

Cause

Load demand is too high and
the inverter has dropped it's
voltage in an attermpt to
compensate.

There is too much load on the
protecied loads panel.

Source: Inverter Installation and Owner Manual

Behavior

— Winverter output veltage drops belew 114
V., inverter will attempt te shed any loads
connected 1o lead management devices by
dropping freguency.

= [ the inveiter drops below 96 VW for more
than & sec (loads will brown cut during this

time), the system will blackout all lcads

— Wimverter experiences current greater than
35 amps L-N, the nverter will prevent
transfer back o the grid and system will slay
islanded.

= If inverter experiences current grealer tham
35 amps for more than 15 seconds it will
blackout and attempt lo power loadsat an
increasing intevai, starting at 20 seconds
and increasing by 20 seconds between each
attermpt, up to a maximum of ome hour,

Solution

= Reduce house load

= Reduce house load

PSLC_2015
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(c) the processor circuit being programmed to
timely monitor the current provided to the loads
by said DC to AC inverter and to prevent
exceeding the maximum current capacity of the
DC to AC inverter.

* Defendant’s apparatus comprises current

transformer (CTs) which provide timely power
output parameters to the electronic processor in
the PWRmanager via the CTs connection from
the CNTRL, via the PWRcell and Ethernet
connected network. The CT on the ATS measures
the timely amount of power from the inverter’s
50A output circuit breaker to the E input and the
T output of the ATS when the inverter is selected.
The CTs measure the current passing through the
conductor within them and then the measurement
signal passes through the dotted and dashed lines
to the inverter.

The inverter responds to the current information
provided to it by the CTs and controls the
frequency of its power in response to the level of
the loads. In at least this way, the processor circuit
timely monitors and controls the current provided
to the loads.

New PWRcell Installation Including Load Management

PV Optimization Power Conversion
B Link™ Substring Optimizer PWReoell* Inverter

Generac M
PowerCore

AL Grid

A L S Rl CTe
o e ]
04 T TRANG—"
[FHFA A
H : N
S _.L, \ 105.]; FwReell
. : ATS
: i T
: D
Ethernet —\;
: el )
— Pawered by BEbuS™ (DC Nanogrid) |~
= AL Wiring T
----------- DOC Wiring {exciuding REbus) Storage 40
--  CATS Comems Wirng
— — — CATS Control Wiring PWheell Battery LA ]
Canirol Wiring
(— iz
Main Distribution P~
Panel
1 Load
}> Load :‘::_
oa —
B
Load

Figure 8-1. New PWRcell Installation Including Load Management

Source: PWRManager Installation Manual
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See Owner’s Manual for Generac PWRManager 12 Relay Load Controller at P. 3.

1. For use in a home or business which receives
single or multiple phase A.C. electric power from at
least a first power source, the A.C. electric power
having a standard frequency and voltage and
powering a group of loads in the home or business,
a load coupler device operating to disconnect one
or more loads to prevent or relieve an overload of
the power source which is supplying power thereto,
the load coupler device comprising:

* Generac offers load coupler devices operating to
disconnect one or more loads to prevent or relieve
an overload of a power source which is supplying
power for use in a home or business.

* Defendant advertises its PWRcell Energy Storage
Systems which can encompass multiple different
configurations and system architectures and are
designed to work with multiple different types of
power sources including, PWRcell Batteries, PV
Arrays, back up generators, and other types of
power sources.

* Different embodiments of Defendant’s systems
contain a wide range of Defendant’s products. See
list of “Accused Products” in Plaintiff’s
Preliminary Infringement Contentions.

* Defendant refers publicly to its Integrated Home
Energy Ecosystem, as the components are
designed to work together.

* Defendant’s PWRcell Energy Storage Systems
comprise Defendant’s load coupler device
products including its PWRmanagers, Smart
Management Modules, Smart Air Conditioning
Modules, and HVAC Power Management
Modules.

Integrated Home Energy Ecosystem

PWReell isn't just a powerful battery, but it's also the most flexible and scalable home energy system
on the market. With a range of supplementary products and features, PWRcell can be configurad to
meet just about any budget or lifestyle soyou get a solution tailored to your unique neads.

Each component has also been designed to work better together. The PWRmanager advanced load
management device and features like Outage Guard integrate seamlessly with PWRcell, helping
provide additional protection from outage s and invaluable peace of mind.

GENESAC
PWRLETD

Automatic Transfer Switch

An integratad solar + battery storage system is made
easy with the PWRcell Automatic Transfer Switch
(ATS). Power your home and manage up to four
individual HVAC (24 VAC controlled) loads with the
PWRcall ATS.

6] Genersc Fowar Systems

PWRmanager

The PWRmanager advanced load management device
enhances whele home backup power and provides
simplified contrel of up 1o twalve 120 V circuits or six
240V circuits plus two thermostats. PWRmanager will
automatically manage those lcads during an outage to
extend backup duration and prevent inverter overload.

See PWRcell Consumer Guide Brochure at P. 6

Advanced Load Management

Load management systems are designed to prevent a
standby power source, such as an energy storage
system, from being overloaded while providing backup
power during an outage. The PWREmanager advanced
load management system also provides an in-hand
ability to turn circuits on or off during an outage, or even
while on grid.

FWEmanager provides a richly integrated load
management functionality when used with the PWRcell
system.

Advanced Load Management
with PWRmanager

Cost-effective Solution to Whole Home Power

The PWRmanager advanced load management device adds
unbeatable flexibility and value to the PW Rcell System. Controlled
via the user-frindly PW Rview app, PWRmanager enables bateries
o work smarter, 5o a smaller systam can power the home for longar.

E
2
& System Capacily
§
i
Power lasts longer
‘with PWRmanager
Time Since Outage
Compstition PW Reell with PWRmanager
During an cutage, PWRmanager extands backup duration and prevents the PWRcall system
from being overloaded by too many |large loads being twrned on at once . .
WhResl| Consumer Brochurs | 5

See PWRcell Consumepgvggiggygplpgqe atP. 5.
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1. For use in a home or business which receives
single or multiple phase A.C. electric power from
at least a first power source, the A.C. electric
power having a standard frequency and voltage
and powering a group of loads in the home or
business, a load coupler device operating to
disconnect one or more loads to prevent or relieve Pty OGS s

AC Grid

. . PV Link™Substring Opfimizer PWRecel® inverter

an overload of the power source which is ~_ <= _ , /

supplying power thereto, the load coupler device i} '[—’ | [genenc ()
. kLY i 1 TRANS
~ L oE b
E A
: PooT
j >
Fll‘\l’n'ﬁﬁ—\i‘r
* The diagram shown on this slide is one example of : )
Defendant’s backup power systems for providing E ~_L~

power to a home or business. e sty P

« The PWRcell ATS shown is connected to the e O e i ) Storage 3] =
primary first power source, the power grid. The — im_iii T
service connection cannot be any larger than a —J ——— 12
200A, 240V grid because all the grid power must Fen
pass through the ATS, which rated at 200A, 240V. ‘i" [Load I ——
This ATS would be used in a home or business. tz:z :t

* In this particular configuration, Defendant’s Gomrt

PWRmanager is shown and capable of
disconnecting one or more loads to prevent or
relieve an overload of the power source, the
PWRecell Inverter.

Source — Generac PWRManager Installation Manual
PSLC_2015
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1. For use in a home or business which receives
single or multiple phase A.C. electric power from
at least a first power source, the A.C. electric

power having a standard frequency and voltage oy ey v Optimization Dower Conversion ‘“’
and powering a group of loads in the home or PV Link™ Substring Optimizer PWRell™ Inverter {
business, a load coupler device operating to Eﬁ

disconnect one or more loads to prevent or relieve

an overload of the power source which is EE

supplying power thereto, the load coupler device E T I l

comprising:

g |
, _—
(-7l -

PWRcell
ATS

———— Powered by REbus™ (DC Nanogrid)
——— AC Wiring ) Load )
b b : : ———— DC Wiring {excluding REbus) Storage
* The diagram shown on this slide is another | | =—/— Staces soge _f\.__.ﬁh.T
example of Defendant’s backup power systems. In —— Control Wiing
. . Can Fan
this configuration, Defendant uses Smart jmf—‘ 1
Management Modules (SMMS) for load shedding FOR REFERENCE ONLY; NOT FOR CONSTRUCTION. [Load R I Load
. *Insteller responsible for code compliance.
lnstead Of Defendant,s PWRmanager. *Refer to product manusls for additicnal installation
. X details and reguirements.
* Defendant’s literature  explains  that the B enarsasrEmaE Main Distribution
. . . Panel
PWRmanager functions in the same way as its Reference Code: 2315-01
SMMs and that SMMs can be used to shed T i shovs » Gonarac el system vih o PURcel {75+ Whole Home Backup / Solar + Storage
: L ravite backup power to the main service panel loads uzing Generse -~ 1 PWReell Inverter - 1 GT Kit (incl) ®
individual loads. Sart Mmaqepnfth::dulee {SHM) for oad chedcing e - & PV Links - 1 PWReell ATS GE N E n Ac
with NEC 702.4{8) and Article 220. - 1 PWRcell Battery - 4 Generac SMMs
This configuration is ecceptable with 2004 or larger utility sarvices. Page 8of 13 Genelat.;zauwe“}agﬁzgr:tuelr-‘n:;-lnsg
Part Mo. ADDODD521883 | Rev. F | 25 FEB 2021 @ Generac Power Systems, Inc. All rights reserved Waukesha, WI 53180
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1. a) a contactor comprising one or more each of a

control connection for opening and closing the
contactor, a line connection for receiving A.C.
electric power from a power source, and a load

connection for supplying power to a
corresponding first load when the contactor is
closed,

Defendant’s load coupler device comprises a
contactor comprising one or more each of a
control connection for opening and closing the
contactor, a line connection for receiving A.C.
electric power from a power source, and a load
connection for supplying power to a
corresponding first load when the contactor is
closed.

The PWRmanager has 12 contactors. When the
contactors are closed, power from the line
terminal connection flows to the load terminal
connection to supply power to the load. When
the contactors are open, as shown, no power
flows.

\ 013075

Source — Generac PWRManager Installation Manual
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1. a) a contactor comprising one or more each of
a control connection for opening and closing the
contactor, a line connection for receiving A.C.
electric power from a power source, and a load
connection for supplying power to a
corresponding first load when the contactor is
closed,

In the photo, the red and black (power) and
green (ground) wires connect the line side
power from the inverter to the upper low
voltage board (not shown). The neutral power
wire is connected to the low voltage board so
that voltage, frequency, and other parameters
can be measured.

ll.ll Il A8 l?_

EI‘. ?'.li‘.l g gg E

:
pa

o

Source — Generac PWRManager Breakdown Photos
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1. a) a contactor comprising one or more each of a
control connection for opening and closing the
contactor, a line connection for receiving A.C. electric
power from a power source, and a load connection for
supplying power to a corresponding first load when
the contactor is closed,

* The neutral power wire is connected to the low
voltage board at E.

Source — Generac PWRManager Installation Manual
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1. a) a contactor comprising one or more each of a
control connection for opening and closing the
contactor, a line connection for receiving A.C.
electric power from a power source, and a load
connection for supplying power to a
corresponding first load when the contactor is
closed,

* The grey ribbon cable carries control signals for
the relays from the upper to the lower PCBs.
The cable plugs into the low voltage board,
which provides the control signals. Those
signals are carried from the ribbon cable via
traces on the high voltage PCB to the row of
relays. The relay shown is marked K119X-D.
This is a custom design KG Technologies K119-
90 High Power Latching Relay rated at 90A (i.e.
a contactor). Current transformers are in the
row on the right.

Source — Generac PWRManager Breakdown Photos

PSLC_2015
Page 41 of 141



US 10,892,618

1. a) a contactor comprising one or more each of a
control connection for opening and closing the
contactor, a line connection for receiving A.C.
electric power from a power source, and a load
connection for supplying power to a corresponding
first load when the contactor is closed,

* These photos show alternate views of the
relay PCB, one with the LOAD connectors
removed from their supports.

Note the copper wires in rs pass from the conta
through the curent transfc D" shape) to the LOAD c

m”iml\lﬂlllim (e

SL BE L8 8L B8 11
DAL B BN A3 A4

ﬂ__;’éx-’ Kb’ &1 M\

Source — Generac PWRManager Breakdown Photos
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1. b) a power supply circuit having an input
coupled at the line connection to the electric power
and an output providing lower voltage power to
power a processor circuit,

Defendant’s load coupler device comprises a power
supply circuit having an input coupled at the line
connection to the electric power and an output
providing lower voltage power to power a processor
circuit.

The red and black wires carry 240-volt inverter
power from the relay 1 & 2 line connections. These
wires and the green ground wire are plugged into
the low voltage PCB. The 100-240 Volt, 50/60Hz to
24VDC power supply is coupled to the 240-volt line
connections via the red and black wires noted
above, and a lower voltage 24VDC is supplied to
provide power via a further included circuit
reduction to 3.3V which powers the processor.

Source — Generac PWRManager Breakdown Photos
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b) a power supply circuit having an input coupled
at the line connection to the electric power and
an output providing lower voltage power to
power a processor circuit,

The red and black power wires connect to the line
side of contactors 1 & 2 via the zinc plated screws.
This carries the 240-volts power supplied by the
inverter to the power supply on the upper low
voltage board. The contactors 1 & 2 are configured
and designed to receive 240-volts as instructed in
Figure 3-6 on page 8 of the PWRManager
Installation Manual. Note the bold font above the
figure on the left stating that this 240-volt
connection is required “... to correctly measure the
power for all circuits.” This voltage measurement is
used with the current measurement from the
various current transformers to determine power in
watts or volt-amps, as well as to determine the
voltage and frequency of the inverter supplied
power.

Important: Channel 1 and Channel 2 must be wired
and must be on separate phases to correctly mea-
sure power for all circuits.

L] /e )
3 cij—c
olo] | [e]e] |[e]e] | [e]e] | [ele oo:[&

- | O

=] OL

= 013077
3 . edd

Source — PWRManager Breakdown Photos and Installation Manual
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1. ¢) a user input circuit coupled to the processor
circuit, the user input circuit to receive inputs from
an installer thereby allowing configuration of the
load coupler device by the installer when it is
installed to operate with the first load

Defendant’s load coupler device further
comprises a user input circuit coupled to the
processor circuit, the user input circuit to receive
inputs from an installer thereby allowing
configuration of the load coupler device by the
installer when it is installed to operate with the
first load.

The user input includes a rotary switch, P, with
three positions: ALL ON; NORMAL, and ALL OFF.
The three rotary switch functions can be
considered as inputs to the processor circuit to
allow configuration of the load coupler device by
the installer via the WiFi Access Point, M.

This facilitates a direct connection to the user
input circuit via a mobile device (e.g. touchscreen
smart phone or laptop), thus allowing an installer
to provide inputs to the processor circuit. These
inputs allow configuration of the load coupler by
the installer when it is installed to operate with
the first load.

®

;:'
A8=2

cenERaC

\

Pz duzie

QO =T =

013080

GEMNERAC
e

Welcome to PWRmanager

Circuits

Tum Loads On /OF

Source — Generac PWRManager Breakdown Photos and Installation Manual
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1. d) the processor circuit coupled to the line and
control connections of the contactor and . . .

* Defendant’s load coupler device further
comprises the processor circuit coupled to line
and control connections of the contactor.

* Relay control connections, line connection red
wire and line connection black wire are
examples shown to the right.

Source — Generac PWRManager Breakdown Photos
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1. d) ... executing a program whereby via the
connection or sensor coupled to the line
connection the processor is responsive to the
amount of total load on the power source and ...

Defendant’s load coupler device further
comprises the processor circuit coupled to line
and controls connections of the contactor and
executing a program whereby via the connection
or sensor coupled to the line connection the
processor is responsive to the amount of total
load on the power source.

This portion of the claim is met in at least the
following 3 ways:

1) The processor circuit executes a program
whereby the connection to the line is used to
correctly measure power for all circuits. The
PWRmanager is described as “know[ing] how
much power your inverter has available at any
given time.”

It knows how much power your inverter
has available at any given time.

Source — https://www.youtube.com/watch?v=WNgw8WCPwls

PSLC_2015
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1. d) ... executing a program
whereby via the connection or
sensor coupled to the line
connection the processor is
responsive to the amount of
total load on the power source
and ...

2) An overload is caused by the amount of total
load on the power source exceeding the inverter’s
capability, thus the processor executes a program
whereby it is responsive to that amount of total
load on the power source as determined by the
CT’s in the ATS, or the inverter’s internal load
sensing, both of which are directly coupled to the
line connection of the contactor.

Application Considerations

Overload on the power source is determined by AC
power signal fluctuations.

The PWRmanager can control 12 AC single pole circuits
and interrupt two HVAC thermostat low voltage circuits.
For digital thermostats where a 24 VAC thermostat wire
iS not available, interrupt the unit's power source by
wiring through one of the 12 power relays in the
PWRmanager.

Current Transformers

Current Transformers are provided with the PWRcell
Inverter and allow the inverter to measure the flow of
power to and fiom the home. The PWRcell ATS
Controller provides connections for these CTs (A), and
for CT measurements to be sent back to the inverter (B).

Figure 2-4. CT Input and CT Output (Inverter)

A

CT Input (From
CTs)

B

CT Output (To
Inverter)

Source — Generac PWRManager Installation Manual and PWRCell Automatic

Switch Transfer Owner’s Manual
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1. d) ... executing a program whereby via the
connection or sensor coupled to the line connection
the processor is responsive to the amount of total
load on the power source and ...

* 3) The frequency of the power output from the
inverter is reduced to cause a load shed when
the inverter is overloaded, thus representing a
known amount of power (greater than the
inverter’s known maximum capability).

Overload Behavior
Table 9-2. Overload Behavior

Island Overload Event Cause Behavior Solution

- If inverter output voltage drops below 114

R i
Overload on Vdltage V. inverter wiil attempt to shed any icads

Load demand is too high and connected lo load management devices by
the inverter has dropped it's dropping frequency. I e
vokage in an attempl to
{vunerable when battery has
low SoC) compensate. — If the inveiter drops below 98 V for more
than & sec (loads will brown out during this
time), the system will blackout all loads
- If inverter experiences current greater than
35 amps L-N, the inverter wil prevent
Overload on Current transfer back to the grid and system wall stay
islanded
:r::z::::‘:;’a'::?w?:ld on e ~ If inverter experiences current greater than - Reduce house load
{vulnerable to this condition : 35 amps for more than 15 seconds itwill
when system does not have an blackout and attempt to powerloadsatan
external ATS) increasing intewval, starting at 20 seconds

and increasing by 20 seconds between each
attempt, up to a maximum of one hour

Source — Generac PWRCell Automatic Switch Transfer Owner’s Manual and
Installation and Owner's Manual for Generac PWRcell Inverter

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverier is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
% second (for 60 Hz systems).

The confroller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

The priority order determines the order in which
managed loads are re-energzed by the load
management system after all of the managed loads
have been de-energized due to an owerload
condition.

Use Priorities A/C 1-4 on the controller as the top
priorities, then up to four SMMs as Priorities 5-8.

Use only select A/C priorities on the controller as the
fop priorities, then use additional SMMs as the
remaining priorities.

A SMM can share a priority with an A/C priority on
the controller provided the standby power source is
sized to handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

In any combination of modules, the recovery times after a
loss of utility power or shutdown due to overioad are
shown in Table 1: Priority Settings.

Table 1. Priority Settings

PWRcel
Priority Recovery Time ATS SMM
Controller
1 5 minuies Yes Yes
2 5 minutes 15 secands Yes Yes
3 5 minutes 30 seconds Yes Yes
4 5 minutes 45 seconds Yes Yes
s 6 minutes NA Yes
6 6 minutes 15 seconds NA Yes
4 6 minutes 30 seconds NA Yes
8 6 minutes 45 seconds NA Yes

PSLC_2015
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1. d) ... one or more of voltage, current or
frequency of the electric power supplied at the
contactor line connection

Defendant’s load coupler device further comprises
the processor circuit coupled to line and controls
connections of the contactor and executing a
program whereby via the connection or sensor
coupled to the line connection the processor is
responsive to the amount of total load on the
power source and one or more of voltage, current
or frequency of the electric power supplied at the
contactor line connection.

As shown to the right, the application provides
information on real-time power over each of the
connections (e.g., “interior lights” at “0.4 kwW”).
This is one example of “one or more voltage [and]
current” because power is equal to voltage
multiplied by current.

Controlling Loads in PWRview

Loads wired through the PWRmanager can be controlled
in the PWRview app. Tap on the “circuits” icon in the nav-
igation bar to see the list of loads. Tap on a circuit bar to
see more detail about it. When the circuit bar is
expanded, the edit icon is exposed (see Figure 3-5) (A).
Tap on that to make changes to the circuit.

1.5 kW # Heat pump @

0.4 kW @ Interior lights

Typical use 0.58 kW

13704

Figure 3-5. Circuit Control Panel Edit lcon

Tap on the edit icon and the circuit control panel will
appear.

Source — Generac Owner’s Manual PWRManager 12 Relay Load Controller at p.
6 A0001426542 (generac.com)
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1. d) ... one or more of voltage, current or
frequency of the electric power supplied at the
contactor line connection

GENERAC
e

Smart Management Module (SMM)

(sold separately)

Any loads, including central air conditioners, can be
managed using a Smart Management Module (SMM).
The system can accommodate up to eight individual
SMMs.

NOTE: SMMs are self-contained and have individual
built-in controllers and are wired in series with the 240V
branch circuit wiring between the circuit breaker and the

In addition, the PWRmanager is described by
Generac as operating like 6 SMMs (Smart
Management Modules), and the processor
executes a program whereby it is responsive to : :
the frequency of the power prOVidEd to and ﬂstra‘ight6124thisisessenti‘allysix 4
sensed at the contactor line connection. Smms in one box okay so

Additional discussion of SMM functionality will SREnagerkican.
follow on the next slides. D)
@)
i
©
e :@650106

" Figure 2-3. Smart Management Module (SMM)

Source — https://www.youtube.com/watch?v=SV88fMIn5hQ
and Generac PWRCell Automatic Switch Transfer Owner’s Manual
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1.d) ... to cause a load shed by opening the
contactor to either relieve an actual overload or
prevent a potential overload of the power source,
or both,

Defendant’s load coupler device further
comprises the processor circuit coupled to line
and controls connections of the contactor and
executing a program whereby via the connection
or sensor coupled to the line connection the
processor is responsive to the amount of total
load on the power source to cause a load shed by
opening the contactor to either relieve an actual
overload or prevent a potential overload of the
power source or both.

As explained in the video to the right, “When
necessary, power manager will divert electricity
away from non-essential loads to ensure
essential appliances like well pumps and
refrigerators have uninterrupted power.”

GENERAC'
=
PWRIIID

- return to powering the non-essential
loads when additional power is available

Play (k)

P Pl ) T02/1

Source — Integrated Product Ecosystem at 0:40. Integrated Product Ecosystem -

YouTube
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1. d) ... to cause a load shed by opening the
contactor to either relieve an actual overload or
prevent a potential overload of the power source,
or both,

In addition, SMMs (that Generac likens to the
functionality of PWRManager) use a voltage
amount and a voltage frequency determination.
Here the processor will use both because the
inverter controls the PWRManager’s frequency
and voltage to indicate an overload. The
processor senses the overload, which is caused
by the amount of total load on the power
source exceeding its capability, and responds to
the amount of total load on the power source.
Because the processor determines overload by
AC power signal fluctuations, it must sense at
least one of the voltage, current or frequency.

Smart Management Module (SMM)

(sold separately)

Any loads, including central air conditioners, can be
managed using a Smart Management Module (SMM).
The system can accommodate up to eight individual
SMMs.

NOTE: SMMs are self-contained and have individual
built4in controllers and are wired in series with the 240V
branch circuit wiring between the circut breaker and the
managed load.

-

Figure 2-3. Smart Management Module (SMM)

Source — Generac PWRCell Automatic Switch Transfer Owner’s Manual
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1. d) ... and following the load shed after at least a
known time period the processor closes the
contactor to resupply power to the first load, the
known time period responsive to the configuration
of the load coupler.

Defendant’s load coupler device further
comprises the processor circuit coupled to line
and controls connections of the contactor and
executing a program whereby via the connection
or sensor coupled to the line connection the
processor is responsive to the amount of total
load on the power source to cause a load shed by
opening the contactor to either relieve an actual
overload or prevent a potential overload of the
power source or both and following the load shed
after at least a known time period the processor
closes the contactor to resupply power to the first
load, the known time period responsive to the
configuration of the load coupler.

The time periods for each of the load priorities
are configured by the installer. The inverter is
designed to shut down if an overload is not
corrected within a short amount of time.

Table 1. Priority Settings

PWRcel
Priority Recovery Time ATS SMM
Controller
1 S mnutes Yes Yes
2 5 minutes 15 seconds Yes Yes
3 § minutes 30 seconds Yes Yes
4 5 minutes 45 seconds Yes Yes
5 6 minutes NA Yes
6 6 minutes 15 secords NA Yes
7 6 minutes 30 seconds NA Yes
-] 6 minutes 45 seconds NA Yes

Load Management Options
Load management systems are designed to prevent a
power source such as an inverter from being overloaded
by large appliance loads. Options include:

* Smart Management Modules (SMMs)

* Smart A/C Module (SACM) (found in PWRview

transfer swilch)

* Advanced Load Controller: PWRmanager
When using the PWRmanager in a system, it will control
12 circuits and two HVAC thermostat channels.

Additional circuits can be managed by adding SMMs and
configuring for lockout.

Do not use SACM circuits when using PWRmanager;
instead use the PWRmanagers HVAC thermostat
circuits.

Backup System Capacity

Under normal operation, the PWRmanager will manage
the load on and off as needed to ensure that the back up
system can supply enough power to the circuits
remaining without shutting down. NEC Article 702.4
requires that the backup power supply be sized for the
connected load. By using load management, a reduced
size back up system can satisfy this need.

IMPORTANT NOTE: When operating the Override
Switch in the All-ON position, the load management
mechanism will not operate and the potential to overload
the back up system exists. To meet the NEC Article 702 4
requirements, never operate the PWRmanager while in
backup power mode with the switch in the All-ON posi-
tion.

Minimum Off Time

* Some circuits require a minimum off time to allow
them to retum to ready state.

* For any equipment like this, set a mnimum off time
of 5 minutes.

* If the homeowner attempts to restartload toosoon,
the app wil nform it is pending and display a
warning icon. See Figure 4-9. The load will start
after the delay ime expires.

A W 1 Heat Pump 2nd Floor /N

A W 2 EV Charger

013468
Figure 4-9. Minimum off Time Warning icon

Finish Circuit by Circuit Configuration

View the list of circuits to see if a circuit is incomrectly
configured. A waming icon will appear in the bar to
indicate more needs to be done for that circuit.

Source — Generac PWRCell Automatic Switch Transfer Owner’s Manual and

PWRManager Installation Manual
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4. The load coupler device of claim 1 wherein
the electric power is 240 volts A.C. and the
contactor, power supply, processor and user
input circuit are all contained within a UL
approved enclosure.

* Defendant’s load coupler device of claim 1
comprises electric power at 240 volts A.C. and
comprises a contactor, power supply, processor
and user input circuit, all contained within a UL
approved enclosure.

* The Performance Specifications describe Per-
Circuit Current Capacity operates at 120 and 240
volts. Thus, the grid, inverter, and PWRmanager
operate with 240 volts A.C. electric power.

Performance Specifications

Description

Value

Per-circut Current Capacity

4HP motor at 240 V

60 A Resistive / newline AC / 2HP motor load at 120 V,

Number of Cortrollzble Relays

12

Number of HYAC-control Relays (no metering)

2

Power Consumption

<20wW

Maximum Total Current

450 A

Warranty

10 Years

PV Amay PV Optimization Power Conversion

PV Link™Substing Optimizer Pwrzel® nverter
EI_ L
' \.. Generac
[ R | PowerCore

N %4

AC Gnd

] s(
\\_5_,17 PWRCH
. ATS
Ethermet N i
— Powear ad by s ™ (00 Menogid) =) i
— ACWIing
e DC Witk (emchading REDus) L
cesess: CATSComms Wi .
maeeees u‘ime*---; PwrRcell Battay 2 2
wesmveeeees Contral Wiing —
ﬁ Main Distribution "‘]2
Panel
- I— Load =
(Load F———
m—l_ Pvnbnnnmy(

Source — Generac PWRmanager Installation Manual
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5. The load coupler device of claim 1 wherein a
name or other identifier can be assigned thereto
via the user input circuit at the time of installation
of the load coupler device.

* Defendant’s load coupler device of claim 1
comprises the ability to assign names or
identifies that can be assigned thereto via the
user input circuit at the time of installation of the
load coupler device.

* The screenshot from the Installation Manual
details how to name the load coupler device.

Load Label

Tap on the Circuit Name field and enter a text label up to
39 characters long. This will display for the homeowner
when they are viewing their circuits in the PWRview app.

Source — Generac PWRmanager Installation Manual
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6. The load coupler device of claim 1 wherein
the priority of the first load can be assigned to
the load coupler via the user input circuit by the
installer at the time of installation of the load
coupler device.

* Defendant’s load coupler device allows for the
priority of the first load to be assigned to the
load coupler via the user input circuit by the
installer at the time of installation of the load

coupler device.

* The images shown from the Installation Manual
demonstrate how the user input can set the

priority of the first load to the load coupler.

See Figure 4-11 and Figure 4-12. Review the priority
sequence with the homeowner. Adjust the priorities by
reordering loads in the list using the Up and Down arrows
beside each load's label. Other circuits will be re-
assigned priorities to accommodate the change made.
The order the cdrcuits display in the web interface tool will
reflect the priority order. The highest priority loads (lowest
priority number) will appear at the top, and lower priority
loads toward the bottorn.

GENERA — Normal / Grid-Connected

Configuration
‘@l Air Conditioner = —
@v 2 Heat Pump 2nd Floor = jr—

& W 3 EVCharger

Priarities
012662

Figure 4-11. Initial Priority Sequence

GENERAC — Nommad / Grid-Connected
Configuration [ ]

4 W 1 Heat Pump 2nd Floor

A W 2 Air Conditioner = jr—————

& W > EVcCharger

B B o
Priarities
012664

Figure 4-12. Changed Priority Sequence

Prioritized Loads

These loads are wired through the PWRmanager and are
configured to run if they do not overload the inverter. If
the total load exceeds the power capacity of the inverter,
these will be shed in priority order to ensure the inverter
continues to run. For best impact, the higher wattage
loads should be used here:

* Stove, Oven
* Miscellaneous lighting and plug loads
* Heating and Air Conditioning equipment

Source — Generac PWRmanager Installation Manual
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7. The load coupler device of claim 1 wherein
the processor circuit determines when to cause
a load shed in response to a known and greater
than an unavoidable electronic circuit
propagation delay time duration of an
overload.

Defendant’s load coupler device comprises
the processor circuit determining when to
cause a load shed in response to a known and
greater than an unavoidable electronic circuit
propagation delay time duration of an
overload.

The peak motor starting current (2 sec) is 50
Amps rms. Presumably, this is because the
PWRmanager is designed specifically to
operate with this inverter, so it will wait
approximately 2 seconds before causing a
load shed.

Specifications

Description Units XVTO76AD3
Max ocont grid-tied AC power @ 122°F (50°C) kW 76
Max. cont AC power in island nz'nde w/extemnal fransfer switch and KW 90

single 6 module battery cabinet
Max. cont AC Euwer in island mode w extemnal transfer switch and 2 battery cabinets (8 mod- KW 1.0

ules minimumy) ’

I Peak mofor starting current (2 sec) Arms 50 I
Normal output frequency AC Hz 60
Grid Voltage Line to Meutral (L-N) VAC 120

Grid Violtage Line to Line (L) VAC 240
Peak efficiency % 973
Optimal split phase imbalance for max. system performance % =30
CEC weighted efficiency %o 96.5
AC terminals wre size AWG Bto 6
DC terminals wre size AWG Voo
STOP terminals wire size AWG 20to 14
MNormal Operating Performance Category - Category B
Abnormal Operating Performance Category - Category 1l
Weight Ib (kg) 70.9(32.1)
Thermal management = farced convection
Weatherization rating = NEMAType2R
Endosure Material - | powder-coated steel

Source — Generac PWRcell Inverters Installation and Owner’s Manual
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8. The load coupler device of claim 1 wherein the
processor circuit determines when to cause a load
shed in response to the amount of an overload and
the time duration of the overload with the load
shed occurring faster for large overloads as
compared to small overloads.

* Defendant’s load coupler device comprises a

processor circuit which determines when to
cause a load shed in response to the amount of
an overload and the time duration of the
overload with the load shed occurring faster for
large overloads as compared to small
overloads.

Because the PWRmanager is designed to
operate with the inverter, the inverter manages
the loads while the SMM controls the load
shedding in the case of an overload.

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
Y% second (for 60 Hz systems).

The controller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

* The priority order determines the order in which
managed l|oads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an owveroad
condition.

* Use Priorities A/IC 1-4 on the controller as the top
prionties, then up to four SMMs as Pnorities 5-8.

* Use only select A/C priorities on the controller as the
top priorities, then use additional SMMs as the
remaining priorities.

*+ A SMM can share a priority with an AJ/C priority on
the controller provided the standby power source is
sized o handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

Source — Generac PWRcell Automatic Transfer Switch Owner’s Manual
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8. The load coupler device of claim 1 wherein the
processor circuit determines when to cause a load
shed in response to the amount of an overload and
the time duration of the overload with the load shed
occurring faster for large overloads as compared to
small overloads.

* Defendant’s load coupler device comprises
processor circuit determining when to cause a
load shed in response to the amount of an
overload and the time duration of the overload
with the load shed occurring faster for large
overloads as compared to small overloads.

* The table shows that the fault duration for a
370A overload is 300us and for a 32A overload
is 6.23 seconds. The PWRmanager is designed
specifically to operate with this inverter, so it
will wait a period of time which corresponds to
these overload times before causing a load
shed.

Table 7-3. Island Mode AC Short Circuit
Current Contribution

Peak AC shortcircuit current contribution 370App

Peak cutput fault current duration 300 us
Peak cutput RMS fadt current 125A rms
Max 3-Cycle RMS output fault current 477 Amms

Max fault current duration (Current limit in

overload 32 A rms) aiis

Source — Generac PWRcell Inverters Installation and Owner’s Manual
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9. The load coupler device of claim 1 wherein the
processor circuit responds directly to power
provided at the contactor line connection and causes
a load shed in response to the duration and voltage
of a lower than normal voltage of the power
provided at the contactor line connection.

* Defendant’s load coupler device comprises
the processor circuit responding directly to
power provided at the contactor line
connection and causes a load shed in
response to the duration and voltage of a
lower than normal voltage of the power
provided at the contactor line connection.

* The inverter is designed to initially lower its
output voltage to cause a load shed on
overload.

* Because the PWRmanager is designed
specifically to operate with this inverter, it
will respond to that voltage to initiate a load
shed.

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
Y% second (for 60 Hz systems).

The controller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

* The priority order determines the order in which
managed l|oads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an owveroad
condition.

* Use Priorities A/IC 1-4 on the controller as the top
prionties, then up to four SMMs as Pnorities 5-8.

* Use only select A/C priorities on the controller as the
top priorities, then use additional SMMs as the
remaining priorities.

*+ A SMM can share a priority with an AJ/C priority on
the controller provided the standby power source is
sized o handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

Source — Generac PWRcell Automatic Transfer Switch Owner’s Manual
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10. The load coupler device of claim 1 wherein the
processor circuit causes a load shed in response to
the amount of current the load draws from the power
provided via, and sensed at the contactor line
connection, such that a load which does not draw
enough current to relieve an overload is not shed.

* Defendant’s load coupler device comprises the
processor circuit causing a load shed in response
to the amount of current the load draws from the
power provided via, and sensed at the contactor
line connection, such that a load which does not
draw enough current to relieve an overload is
not shed.

* Defendant indicates that “It knows how much
power your inverter has available at any given
time” which would include during an overload.

* Furthermore, the PWRview app characterizes
each load by power consumption, suchthat the
lowest priority load or loads drawing enough
current to alleviate the overload would be shed.

- ey p—

- -

Jeremy Niles It knows how much power your inverter
has available at any given time.

Source — Generac PWRcell Automatic Transfer Switch Owner’s Manual
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11. The load coupler device of claim 1 wherein the
processor circuit causes a load shed in response to a
lower than normal frequency, and the duration of
lower than normal frequency, of the power provided
to and sensed at the contactor line connection such
that for lower than normal frequencies, a lower
frequency will cause a load shed faster than a
relatively higher frequency.

* Defendant’s load coupler device comprises
the processor circuit causing a load shed in
response to a lower than normal frequency,
and the duration of lower than normal
frequency, of the power provided to and
sensed at the contactor line connection such
that for lower than normal frequencies, a
lower frequency will cause a load shed faster
than a relatively higher frequency.

* Because the PWRmanager is designed to
operate with the inverter, the description of
frequency vs. overload given for the inverter,
and the corresponding load shedding response
time given for an SMM apply to the
PWRmanager as well.

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
Y% second (for 60 Hz systems).

The controller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

* The priority order determines the order in which
managed l|oads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an owveroad
condition.

* Use Priorities A/IC 1-4 on the controller as the top
prionties, then up to four SMMs as Pnorities 5-8.

* Use only select A/C priorities on the controller as the
top priorities, then use additional SMMs as the
remaining priorities.

*+ A SMM can share a priority with an AJ/C priority on
the controller provided the standby power source is
sized o handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

Source — Generac PWRcell Automatic Transfer Switch Owner’s Manual
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12. The load coupler device of claim 1 wherein
the processor circuit causes a load shed in
response to the amount of total load on the power
source, the amount of total load being determined
by an electronic circuit which is part of a control
system of the power source.

Overload Behavior
Table 9-2. Overload Behavior

Island Overload Event Cause Behavior Solution

=If inverter autput voltage drops below 114
V. inverter wiil attempt to shed any oads

, . .
* Defendant’s load COLlplCI‘ device Comprises the Overload on Valtage Load demand is teo high and cennected to load management devices by
processor circuit causing a load shed in response prl-.”g‘ffﬁ.in“?.iiffrﬂ’ii“ s dropping frequency. ~ Reduce house load
to the amount of total load on the power source, o oy e LRLEMEE compensate. ~ I the inveiter drops below 96 V for more
. . than & sec (loads will brewn out during this
the amount of total load being determined by an time), the system will blackout all Ioads.
electronic circuit which is part of a control _ ¥ verter experiences current greater than
System of the power source. 35 amps L-N, the inverter will prevent
Overload en Current transfer back to the grid and system will stay
islanded.
* In the table shown, the description under Cause Th;rec i:ﬁo rld\uch lcald onthe | o erter experisnces ourert greaterthan | — Recuos house load
for an Overload on Voltage describes how there {vulnerable to this condition proiecied l0acs paret. 35 amps for more than 15 seconds itwill
. . . . . . when system does not have an blackout and attempt to powerloadsatan
is an electronic circuit which is part of a control external ATS) increasing inleival, starting at 20 seconds

and increasing by 20 seconds between each

system of the power source. attempt, up t¢ a maximum of one hour,

* Similarly, the description under Cause for an
Overload on Current describes how the
inverter determines an overload, and the
PWRmanager performs a load shed. The load
shed occurs first in response to the drop in
voltage. If that shed is inadequate to alleviate the

overload, then a load will be shed in response to )
. Source — Generac PWRcell Inverter Installation and Owner’s Manual
the drop in frequency. PSLC 2015

Page 64 of 141




US 10,892,618

13. The load coupler device of claim 1 wherein
when the processor circuit causes a load shed and
further causes the load shed to end a known amount
of time after the load shed wherein the known
amount of time is responsive to the configuration
which the installer provides when the load coupler
device is installed.

* Defendant’s load coupler device comprises the
processor circuit causing a load shed and
further causing the load shed to end a known
amount of time after the load shed wherein the
known amount of time is responsive to the
configuration which the installer provides when
the load coupler device is installed.

* There is a delay that can be set before the
circuits will turn back on.

Minimum Off Time

* Some circuts require @ mnimum off time to allow
them to retum to ready state.

* For any equipment like this, set a mnimum off time
of 5 minutes.

* |f the homeowner attempts to restartload too soon,
the app wil nform it is pending and display a
warning icon. See Figure 4-9. The load will start
after the delay ime expires.

A W 1 Heat Pump 2nd Floor

A W 2 EV Charger

013468
Figure 4-9. Minimum off Time Warning icon

Finish Circuit by Circuit Configuration

View the list of circuits to see if a circuit is incomectly
configured. A waming icon will appear in the bar to
indicate more needs to be done for that circuit.

Source — Generac PWRcell Inverter Installation and Owner’s Manual
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14. The load coupler device of claim 1 wherein
the processor circuit is responsive to the
frequency of the power provided by the power
source to cause the contactor to close the power
circuit to the first load at a known amount of

. L L Table 1. Priority Settings
time after an overload of the power source ends + Some circuits require a mnimum off time to allow
wherein the known amount of time is responsive them to retum to ready state. B _ PWRcell
to the priority of the first load which the installer * For any equipment like this, seta mnimum off ime P FEEVcy T CO:::’.." Swm
. . of & minutes.
assigns to the load coupler device when the load
T * If the homeowner attempts to restartload too soon, 1 S minutes Yes Yes
coupler device is installed. the app wil nform it is pending and display a :
wamning icon. See Figure 4-9. The load will start 2 5 minuies 15 ssconds - bio
after the delay ime expires. 3 5 minutes 30 seconds Yes Yes
. X A 4 5 minutes 45 seconds Yes Yes
* Defendant’s load coupler device comprises A W 1 Heat Pump 2nd Floor YA
. . . 5 6 minutes NA Yes
the processor circuit responding to the
frequency of the power provided by the A W 2 EV Charger il L NA e
power source to cause the contactor to close o368 s A b
the power circuit to the first load at a known Figure 4-9. Minimum off Time Warning icon 8 6 minules 45 seconds NA Yes

amount of time after an overload of the
power source ends wherein the known
amount of time is responsive to the priority
of the first load which the installer assigns to
the load coupler device when the load
coupler device is installed.

* As shown, when the installer sets a known
minimum off time period, the load will start
after that known time expires. Priorities may
also be set as illustrated to the right.

Source — Generac PWRmanager Installation Manual ~ Source — Generac PWRCell Automatic Switch Transfer Owner’s Manual and
PWRManager Installation Manual PSLC_2015
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15. The load coupler device of claim 1 wherein the
processor circuit is responsive to an installer's
inputs to the user input circuit such that the
installer can open and close the contactor.

* Defendant’s load coupler device comprises
the processor circuit responsive to an
installer's inputs to the user input circuit such
that the installer can open and close the
contactor.

* The rotary switch position ALL OFF opens
the contactor, and the position ALL ON
closes the contactor.

* Additionally, the PWRmanager Installation
Manual includes instructions for the installer
to “Show the ability to turn a load on and
off.” The load off opens the contactor and the
load on closes the contactor.

oD | OIS  CEEENS  EEETED | GEEED | SIS
1 2’3 45 6\7 8‘9 10‘11 12
& ®' e o' e ®'e ® ' e ®'e 73
GENERAC® HVAC 13 14

Hand over to Homeowner

Steps to follow in handing the system over to the
homeowner:

1. Once the registration is complete, confim that they
canlog in to the PWRview App and see the circuits
page in the app.

2 Explain the loads which have been configured for
Lockout and with priorities.

3. Show the abilty to tum a load on and off. To

download the PWRview App, please visit the link
below.

Source — Generac PWRmanager Breakdown Photos and Installation Manual
PSLC_2015
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16. The load coupler device of claim 1 wherein
before the processor circuit would otherwise close
the contactor to resupply power to the first load
when the known time period elapses, in response to
one or more of: ...

* Defendant’s load coupler device wherein before
the processor circuit would otherwise close the
contactor to resupply power to the first load when
the known time period elapses in response to one
or more of:

* Because the PWRmanager is designed to operate
with the inverter, the description of frequency vs.
overload given for the inverter, and the
corresponding load shedding response time given
for an SMM apply to the PWRmanager as well.

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
Y% second (for 60 Hz systems).

The controller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

* The priority order determines the order in which
managed l|oads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an owveroad
condition.

* Use Priorities A/IC 1-4 on the controller as the top
prionties, then up to four SMMs as Pnorities 5-8.

* Use only select A/C priorities on the controller as the
top priorities, then use additional SMMs as the
remaining priorities.

*+ A SMM can share a priority with an AJ/C priority on
the controller provided the standby power source is
sized o handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

Source — Generac PWRcell Automatic Transfer Switch Owner’s Manual
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...1) the voltage of the power provided to and
sensed at the contactor line connection,

i1) the frequency of the power provided to and
sensed at the contactor line connection,

i11) the total load on the power source,

1v) or, via a current transformer, the total current
being supplied by the power source, ...

Defendant’s load coupler device wherein before
the processor circuit would otherwise close the
contactor to resupply power to the first load when
the known time period elapses in response to one
or more of: 1) the voltage of the power provided to
and sensed at the contactor line connection,

i1) the frequency of the power provided to and
sensed at the contactor line connection,

1i1) the total load on the power source,

1v) or, via a current transformer, the total current
being supplied by the power source

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
Y% second (for 60 Hz systems).

The controller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

* The priority order determines the order in which
managed l|oads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an owveroad
condition.

* Use Priorities A/IC 1-4 on the controller as the top
prionties, then up to four SMMs as Pnorities 5-8.

* Use only select A/C priorities on the controller as the
top priorities, then use additional SMMs as the
remaining priorities.

*+ A SMM can share a priority with an AJ/C priority on
the controller provided the standby power source is
sized o handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

Source — Generac PWRcell Automatic Transfer Switch Owner’s Manual
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. the processor first determines at least one of
whether the power source is already overloaded or if

connecting the first load will cause the power source
to become overloaded, and if one of these conditions
exists, the processor does not close the contactor thus
preventing the first load from being connected to the
power source.

Defendant’s load coupler device wherein before the
processor circuit would otherwise close the contactor
to resupply power to the first load when the known
time period elapses in response to one or more of:

1) the voltage of the power provided to and sensed at
the contactor line connection,

i1) the frequency of the power provided to and
sensed at the contactor line connection,

iii) the total load on the power source,

iv) or, via a current transformer, the total current
being supplied by the power source the processor first
determines at least one of whether the power source is
already overloaded or if connecting the first load will
cause the power source to become overloaded, and
if one of these conditions exists, the processor does
not close the contactor thus preventing the first load
from being connected to the power source.

* The language of this section describes how if the
first load would cause an overload, it will be
disconnected, meeting the claim language “if one
of these conditions exists, the processor does not
close the contactor thus preventing the first load
from being connected to the power source.”

Prioritized Loads

These loads are wired through the PWRmanager and are
configured to run if they do not overload the inverter. If
the total load exceeds the power capacity of the inverter,
these will be shed in priority order to ensure the inverter
continues to run. For best impact, the higher wattage
loads should be used here:

= Stove, Oven
= Miscellaneous lighting and plug loads
* Heating and Air Conditioning equipment

Source — Generac PWRcell Inverter Installation and Owner’s Manual
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See Owner’s Manual for Generac PWRManager 12 Relay Load Controller at P. 3.

17. In a home or business which receives standard
single or multiple phase voltage and frequency
A.C. electric power for a group of loads from a
primary first power source connected at a service
connection in the home or business, a small
backup power system comprising:

* Generac offers multiple backup power systems
for controlling power provided from a plurality of
power sources to groups of loads for homes or
business which receive standard single or
multiple phase voltage and frequency A.C.
electric power.

* Defendant advertises its PWRcell Energy Storage
Systems which can encompass multiple different
configurations and system architectures and is
designed to work with multiple different types of
power sources including, PWRcell Batteries, PV
Arrays, back up generators, and other types of
power sources.

* Different embodiments of Defendant’s systems
contain a wide range of Defendant’s products. See
list of “Accused Products” in Plaintiff’s
Preliminary Infringement Contentions.

* Defendant refers publicly to its Integrated Home
Energy Ecosystem, as the components are
designed to work together.

Integrated Home Energy Ecosystem

PWReell isn't just a powerful battery, but it's also the most flexible and scalable home energy system
on the market. With a range of supplementary products and features, PWRcell can be configurad to
meet just about any budget or lifestyle soyou get a solution tailored to your unique neads.

Each component has also been designed to work better together. The PWRmanager advanced load
management device and features like Outage Guard integrate seamlessly with PWRcell, helping
provide additional protection from outage s and invaluable peace of mind.

At S

-
oy
B
l GENERAC "
PWRLED 5
&
Automatic Transfer Switch PWRmanager
An integratad solar + battery storage system is made The PWRmanager advanced load management device

enhances whele home backup power and provides
(ATS). Power your home and manage up to four simplified contrel of up 1o twalve 120 V circuits or six
individual HVAC (24 VAC controlled) loads with the 240V circuits plus two thermostats. PWRmanager will
PWRcell ATS. automatically manage those lcads during an outage to
extend backup duration and prevent inverter overload.

easy with the PWRcell Automatic Transfer Switch

6| Generac Power Systems

See PWRcell Consumer Guide Brochure at P. 6

Advanced Load Management

Load management systems are designed to prevent a
standby power source, such as an energy storage
system, from being overloaded while providing backup
power during an outage. The PWREmanager advanced
load management system also provides an in-hand
ability to turn circuits on or off during an outage, or even
while on grid.

PWEmanager provides a richly integrated load
management functionality when used with the PWRcell
system.

Advanced Load Management
with PWRmanager

GENERAC
Cost-effective Solution to Whole Home Power PWRI :
The PWRmanager advanced load management device adds
unbeatable flexibility and value to the PW Rcell System. Controlled
via the user-frindly PW Rview app, PWRmanager enables bateries
o work smarter, 5o a smaller systam can power the home for longar.

Load on System

Power lasts langar
with PWRmanager

Time Since Outage

Compstition PWRcsll with PWRmanager

During an cutage, PWRmanager extands backup duration and prevents the PWRcall system
from being overloaded by too many |large loads being twrned on at once

PWReall Consumer Brochura | 5

PSLC_2015

See PWRcell Consumepgvggiq Prrchyre at P. 5.

System Capacity
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17. In a home or business which receives standard
single or multiple phase voltage and frequency
A.C. electric power for a group of loads from a
primary first power source connected at a service

connection in the home or business, a small
backup power system comprising: e
PV Amay PV Optimization Power Conversion
PV Link™Substring Oplimizes PWReel® inverter
~M_ [~ _ . ]
* The diagram shown on this slide is one example of L1 g]_ \  [ocenerec é
Defendant’s backup power systems for controlling ﬁ —: ,;'1' o S . =
power provided from a plurality of power sources E E rJ %:‘_/ - (1 T e
to groups of loads for homes or business which L b EOE.E“ proa
receive standard single or multiple phase voltage Lo
and frequency A.C. electric power. Ethemet— |
* The PWRcell ATS shown is connected to the § )
primary first power source, the power grid. The g ®o
service connection cannot be any larger than a oty o wanaa) ~L~
200A, 240V grid because all the grid power must R Parees attery ] P
pass through the ATS, which rated at 200A, 240V. T G |
This ATS would be used in a home or business. — Main Deirin N2
1 [ ——
[Load b——33—|
Load PWRmanager
012449

Source — Generac PWRManager Installation Manual
PSLC_2015
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17. In a home or business which receives standard
single or multiple phase voltage and frequency
A.C. electric power for a group of loads from a
primary first power source connected at a service
connection in the home or business, a small
backup power system comprising:

* The diagram shown on this slide is another

example of Defendant’s backup power systems for

controlling power provided from a plurality of
power sources to groups of loads for homes or

business which receive standard single or multiple

phase voltage and frequency A.C. electric power.
* For example, this configuration uses

rather than Defendant’s PWRmanager.

* Defendant has multiple components that it uses to
effectuate advanced load management including
PWRmanagers, and

SMM’s, load managers,
HVAC power management modules.

Smart
Management Modules (SMMs) for load shedding

PV Array

[T

[T
[l

PV Optimization
PV Link™ Substring Optimizer

——— Powered by REbus™ (DC Nanogrid)
————  AC Wiring

DC Wiring (excluding REbus)
CATS

———— Comms Wiring
—— Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*Insteller responsible for code compliance.

*Refer to product manuals for additional instellation
details and reguirements.

Reference Code: 2315-01

Power Conversion
PWRcell™ Inverter

Nﬁ/

PWRcell
ATS

Ethernet i
e

Storage
PWRcell Battery

Load

T

! 1
T)§[) )
»

|

— Load

Main Distribution
Panel

Thiz dezign shows & Benerac PWRcell system with 8 PWRcell ATS ina
whole home beckup configuration. Uss this system configuration to
pravide backup power to the main service panel loads uzing Generac
Smart Management Medules (SMMs) for loed shedding in accordanca
with MEC 702.4{8) and Article 220.

This configuration is ecceptable with 2004 or larger utility sarvices.

Part No. ADDDD521883 | Rev. F | 25 FEB 2021

Whole Home Backup / Solar + Storage
- 1 PWRcell Inverter - 1 CT Kit (incl.)

- 6PV Links - 1 PWReell ATS

- 1 PWRcell Battery - 4 Generac SMMs

Page 8 of 13
@ Generac Power Systems, Inc. All rights reserved

GENERAC
—_——= =" ]

Generac Power Systems, Inc.
S45'W20200 Hwy. 50
Waukesha, WI 53180

See Single Line Diags for PWRcell Inverters w-SMMs at P. 8.
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(a) a second power source providing A.C. electrical
power at the same standard voltage and frequency as
a first power source connected at a service connection
to a home or business and providing power to a group
of loads, the second power source not being capable
of simultaneously powering all of the loads of the
group of loads;

Defendant’s backup power system comprises a
second power source providing A.C. electrical
power at the same standard voltage and frequency as
a first power source connected at a service
connection to a home or business that provides
power to a group of loads but is incapable of
simultaneously powering all of the group of loads.

In one embodiment, Defendant’s PWRcell Inverter
functions as said second power source because it
parallels the grid power via the 40A circuit breaker
and must be rated at 240 Volts, 60 Hz.

The “group of loads” may be the entire 100A or
200A circuit breaker (as supported by the claim’s
preamble which states that the “primary first power
source” powers the group of loads).

The inverter cannot “simultaneously power all of the
loads of the group of loads” because it only supplies
40A. The Inverter might be able to power all 12
loads of the PWRmanager, but not everything
connected to a standard residential electrical service
connection.

The inverter can only supply its max power output
for spec for grid parallel via the 40A breaker or
island mode spec via the 50A breaker if grid power
fails.

R e e e R e oy

AC Grid

"

PVAmay PV Opli mization Power Comversion
PV Link™Substring Optimizer PWRecel® inverter
N | :-’.
L f— \
1 \
‘.‘ Generac
— "] PowerCore
I =hg »
L - £
T I
— rfT - :
f ;___. —B_ 287 soa]
| ~ :
L ‘*\\_...-I:r
:
Flhﬁnﬂ—\'§
i
— Poiarad by REDUs™ (OC Nanogid)
AL Wiing
—emimme—  DC Wiring {exchadng AEbus)
...... CATS Camms Wiring S‘InrogTI Rittes
——— CATS Confrd Wirirg PWRCS ¥
sssenenes Conirl Wising

CTs
==
==
TRANS =
(5]
i N
: PWRodl
: oR .]:\ ATS
: T
—_—
f‘“\'__'r"“\
f‘.—_f“\
404
~ ~
e
12
Main Distribution ™~
Fanel
-
Load o
Load PWRmanager

012449

Source — Generac PWRmanager Installation Manual
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(b) a transfer switch having an output, a first input
coupled to a first power source and a second input
coupled to the second power source with the transfer
switch operating to select the first or the second
power source to provide power via the transfer switch
output for at least some loads of the group of loads;

* Defendant’s backup power system comprises a N

transfer switch having an output, a first input
coupled to a first power source and a second input
coupled to the second power source with the transfer
switch operating to select the first or second power
source to provide power via the transfer switch M
output for at least some loads of the group of loads.

* Defendant’s backup power system comprises the TRANS- Tl
PWRcell ATS, shown in the diagram on the right,
which comprises an output, T, a first input coupled :  ¢N
to the grid, N, and a second input coupled to the OB PTTSHJ

second power source, E. The PWRcell ATS operates A

to select the first or second power source to provide e D

power via the transfer switch output for at least some

loads of the group of loads.

[l
[
I
||
I
11
Il
{onTre]|

Source — Generac PWRmanager Installation Manual
PSLC_2015
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(c)a first load coupler comprising:

a) a contactor having one or more each of line
and load terminals for wiring the contactor in
series in the electric circuit from the transfer
switch output to the power input of a
corresponding first load, the line terminal
receiving power from the transfer switch output
and the load terminal providing that power to
the first load when the contactor is closed, ...

* Defendant’s backup power system comprises a

first load coupler comprising a contactor having
one or more each of line and load terminals for
wiring the contactor in series in the electric circuit
from the transfer switch output to the power input
of a corresponding first load, the line terminal
receiving power from the transfer switch output
and the load terminal providing that power to the
first load when the contactor is closed.

Using the bottom relay in Figure 8-1 as relay 1,
Defendant’s PWRmanager has 1 line terminal (on
the right) and 1 load terminal (on the left) as
shown. It is wired in series with the electric circuit
from the transfer switch output T via the panel, to
the bottom load. The line terminal on the right of
the drawing and the load terminal on the left
terminal are connected as claimed, providing that
power to the first load when the contactor is
closed.

B

AC Grid

PVAmay PV Opli mization Power Comversion
PV Link™Substring Optimizer PWRecel® inverter
N | :-’.
L f— \
1 \
‘.‘ Generac
— "] PowerCore
I =hg »
L - £
T I
— rfT - :
f ;___. —B_ 287 soa]
| ~ :
L ‘*\\_...-I:r
:
Flhﬁnﬂ—\'§
i
— Poiarad by REDUs™ (OC Nanogid)
AL Wiing
—emimme—  DC Wiring {exchadng AEbus)
...... CATS Camms Wiring S‘InrogTI Rittes
——— CATS Confrd Wirirg PWRCS ¥
evmsees Conircl Wiing

"

i N
: PWRodl

~ o

40

Main Distribution ™~
Panel

I
Load ——

PWRmanager

e

Relay 1

Source — Generac PWRmanager Installation Manual
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... b) a power supply having an input responsive
to the power at the contactor line terminal and
an output for providing power to a processor
circuit, ...

* Defendant’s backup power system comprises a
first load coupler comprising a power supply
having an input responsive to the power at the
contactor line terminal and an output for
providing power to a processor circuit.

* The power supply and associated circuitry
receives 240 volts from the relays 1 & 2 via the
red and black wires and provides 3.3 volts for the
processor on the octopus MCU board.

LOAD LOAD

Source — Generac PWRmanager Breakdown Photos

PSLC_2015
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c) the processor circuit executing steps of a
program and being coupled to and controlling the
contactor to open and close to thereby control
coupling of power from the transfer switch output
to the first load, the processor circuit normally
causing the contactor to be closed to provide power
to the first load, ...

* Defendant’s backup power system comprises a first
load coupler comprising a processor circuit
executing steps of a program and being coupled to
and controlling the contactor to open and close to
thereby control coupling of power from the transfer
switch output to the first load, the processor circuit
normally causing the contactor to be closed to
provide power to the first load.

* The Processor circuit is coupled to the contactor via
the ribbon cable shown in the image to the right.
The processor controls the opening and closing of
the PWRmanager’s contactor to control coupling of
power from the PWRcell ATS’s output T to the first
load connected to the load connection of the

contactor.

* The contactor is normally caused to be closed to

power the first load.

Load i-—|

e
S
Load T oy
Load Pﬂmnﬁnnglr
012449

SMM and Carton Contents
Priority Dial (A) — Sets module priority.

NOTE: PRIORITY MUST BE DIFFERENT for each
module in an installation. Priority sets the order in
which loads recover from a load shed event Recovery
time from a load shed event is five minutes for Priority 1.
Each priority after Prionty 1 waits an additional 15
seconds after the initial recovery time. See Table 2-1.

Lockout Switch (B) — Enables or disables lockout func-
tion. Switch positions are LOCKOUT LOAD ON GENER-
ATOR (enabled) and LOCKOUT DISABLED. See
Table 2-2.

NOTE: Recovery time is based on priority dial settings.
See Table 2-1

Test Button (C) — Disables contactor output for a speci-
fied time,

LED (D) — Provides module status. See Table 2-3.
Contactor (E) — Nomally CLOSED. If the generator
begins to overload, the contactor opens to take the load
off generator power. The contactor also opens to take the
load off generator power. See Connections.

Mounting Holes (F) — Internal enclosure mounting holes
provide clean and sturdy mounting.

Priority Decal (G) — Provided for recording priority of
each module in installation. Install on electrical panel

Source — Generac PWRmanager Installation Manual and Breakdown Photos
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... d) a user input circuit coupled to the processor
circuit and enabling a user who is an installer to
configure the first load coupler to operate with the
first load, ...

* Defendant’s backup power system comprises a
first load coupler comprising a user input circuit
coupled to the processor circuit and enabling a
user who is an installer to configure the first
load coupler to operate with the first load.

* The wuser input circuit is coupled to the
processor. The WiFi Access Point allows an
installer to configure the first load coupled to
operate with the first load via a mobile device.
This allows an installer to provide inputs to the
processor circuit. These inputs provide for
configuration of the load coupler by the installer
when it is installed to operate with the loads.

* The user input may also include a rotary switch,
P, with three positions: ALL ON; NORMAL,
and ALL OFF. The three rotary switch functions
can be considered as inputs to the processor
circuit to allow configuration of the load coupler
device by the installer via the WiFi Access
Point, M.

®\ |

;{

I '1“\'2']'3 '4|5 Gl? é|é 1o|11 12
@‘—‘ — o =] > = - = el - - - =
cansnag (o) (v) w8 T

013080

S | GO | CEEEES  CEEED | EENEED | GEED
' 45 6‘7 8l9 10|11

®'e ®'e e ' e -e'e

HVAC E

Source — Generac PWRManager Breakdown Photos and Installation Manual

Connection to PWRmanager

Connect directly to the PWRmanager's broadcast WiFi
network from a mobile device or laptop following the
steps below.

1. See Figure 4-1. Open the device's WiFi configura-
fion tab, find a PWRmanager-ooooox WiFi Access
Point {AP), and connect to it. Look on the label for
the required password.

2. Open a browser on your device and point at IP
address:  http://1010.10.10 to open the
configuration web interface tool. In the prompt that
appears, enter “admin” as the user name and the
password from the label (see Figure 4-1 and
Figure 4-2) far the PWRmanager’'s Web Interface.

Source — Generac PWRmanager Installation Manual

GENERAC —

Welcome to PWRmanager

Turm Loads On /OH

PSLC_2015
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... e) the processor circuit being programmed to
cause a load shed in response to at least one of an
actual or potential overload of the second power
source and further operating to close the contactor
to resupply power to the first load after at least a
known time period after the load shed with the
known time period being responsive to the first
load coupler configuration by the installer.

Defendant’s backup power system comprises a first
load coupler comprising a processor circuit
programmed to cause a load shed in response to at
least one of an actual or potential overload of the
second power source and further operating to close
the contactor to resupply power to the first load after
at least a known time period after the load shed with
the known time period being responsive to the first
load coupler configuration by the installer.

Defendant’s processor circuit is programmed to
cause a load shed in response to at least one of an
actual or potential overload of the PWRcell Inverter.
This is accomplished in part through the opening of
a contactor to stop power supply to a given load.

The inverter is designed to shut down if an overload
is not corrected within a short amount of time, thus
the PWRmanager causes a load shed for both an
actual overload and a potential overload.

Load Management Options

by large appliance loads. Options include:
* Smart Management Modules (SMMs)

transfer switch)

12 circuits and two HVAC

configuring for lockout.

circuits.

Load management systems are designed to prevent a
power source such as an inverter from being overloaded

* Smart A/C Module (SACM) (found in PWRview

* Advanced Load Controller: PWRmanager

When using the PWRmanager in a system, it will control
thermostat channels.
Additional circuits can be managed by adding SMMs and

Do not use SACM circuits when using PWRmanager,
instead use the PWRmanagers HWVAC thermostat

Generac SMM 7000 Owner’s Installation Manual at P. 4

Source — Generac PWRmanager Installation Manual

SMM and Carton Contents
Priority Dial (A) — Sets module priority.

NOTE: PRIORITY MUST BE DIFFERENT for each
module in an installation. Priority sets the order in
which loads recover from a load shed event. Recovery
time from a load shed event is five minutes for Priority 1.
Each priority after Priority 1 waits an additional 15
seconds after the initial recovery time. See Table 2-1

Lockout Switch (B) — Enables or disables lockout func-
tion. Switch positions are LOCKOUT LOAD ON GENER-
ATOR (enabled) and LOCKOUT DISABLED. See
Table 2-2.

NOTE: Recovery time is based on priority dial settings.
See Table 2-1.

Test Button (C) — Disables contactor output for a speci-
fied time,

LED (D) — Provides module status. See Table 2-3.
Contactor (E) — Normally CLOSED. If the generator
begins to overload, the contactor opens to take the load
off generator power. The contactor also opens to take the
load off generator power. See Connections

Mounting Holes (F) — Internal enclosure mounting holes
provide clean and sturdy mounting.

Priority Decal (G) — Provided for recording priority of
each module in installation. Install on electrical panel.

PSLC_2015
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... €) the processor circuit being programmed to
cause a load shed in response to at least one of an
actual or potential overload of the second power
source and further operating to close the contactor
to resupply power to the first load after at least a
known time period after the load shed with the
known time period being responsive to the first
load coupler configuration by the installer.

* The Priority Settings table shows known time
periods after the load shed when the contactor is
closed. Each time period corresponds to a
priority which is configured by the installer.

* The section on Minimum Off Time details how
when the installer sets a known minimum off
time period, the load will start after that time
expires.

Table 1. Priority Settings
PWRcel
Priority Recovery Time ATS SMM
Controller
1 5 minuies Yes Yes
2 5 minutes 15 seconds Yes Yes
3 5 minutes 30 seconds Yes Yes
4 5 minutes 45 seconds Yes Yes
5 & minutes MA Yes
6 6 minutes 15 seconds MA Yes
[ & minutes 30 seconds MNA Yes
8 6 minutes 45 seconds MA Yes

Source — Generac PWRmanager Installation Manual

Minimum Off Time

* Some circuits require a minimum off time to allow
them to retum to ready state.

* For any equipment like this, set a mnimum off fime
of & minutes.

* |f the homeowner attempts to restartload toosoon,
the app wil nform it is pending and display a
warning icon. See Figure 4-9. The load will start
after the delay ime expires.

4 W 1 Heat Pump 2nd Floor /T

A W 2 EV Charger

013468
Figure 4-9. Minimum off Time Warning icon

PSLC_2015
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... €) the processor circuit being programmed to
cause a load shed in response to at least one of an
actual or potential overload of the second power
source and further operating to close the contactor
to resupply power to the first load after at least a
known time period after the load shed with the
known time period being responsive to the first
load coupler configuration by the installer.

* The Priority Settings table shows known time
periods after the load shed when the contactor is
closed. Each time period corresponds to a
priority which is configured by the installer.

* Defendant also uses different LED states to
indicate power and loading conditions.

Source — Generac PWRmanager Installation Manual

Table 1. Priority Settings

PWRcel
Priority Recovery Time ATS SMM
Controller
1 5 minufes Yes Yes
2 5 minutes 15 seconds Yes Yes
3 5 minutes 30 seconds Yes Yes
4 5 minutes 45 seconds Yes Yes
5 & minutes NA Yes
& 6 minutes 15 seconds MNA Yes
[ 6 minutes 30 seconds MNA Yes
8 6 minutes 45 seconds MNA Yes

Table 2-3. LED States

State LED State Maode Note
Module detected an owerload and shed its load. This state only ocowrs in
1 second flash . y - K
Shed {10n—10f/ Generator generator mode, or during a first time utility power-up for five minutes of
initial operation.
Lockout 3 secand flash MDdng degmgd an overload \?l'hIlE trying to recover from a shed situation.
30 minut 10 30/ Genarator Operation is dizabled fior 30 minutes.
(30 minutes) F0n- This state only occurs in generator mode.
Lockout & second flash Module output is disabled and !J1er\e is no power to the a!}pllanc:e while in
Switch Active {6 On— & O Generator generator mode and generator is overloaded. Lockout switch must be ON.
See Table 2-2.
Lockout Lockout switch operates in generator mode only. It has no function in
Switch Active ON Uility utility mode. LED is solid, indicating the load is connected. Lockout switch
must be ON. Sea Table 2-2.
enerator or Indicates the appliance has power. This is the default in utility mede. ltis
Momal ON Utility the normal operating state in generator mode when an overload is not
detected.
Test button triggers a typical shed condition and overrides all other states
except generator lockout switch ACTIVE state.
Test 1 second flash Generator or MNOTE: Actual test time varies depending on SMM priority sefting. Use the

Utility

fiollowing formula to calculate test time:
Time = {P-1) x 15 seconds, where P represents priority setting.
Example: SMM Priority 8 test time = (8-1) x 15 seconds, or 75 seconds.

PSLC_2015
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19. The small backup power system of claim 17
wherein a name or other identifier can be assigned
to the first load coupler via the user input circuit by
an installer at the time of installation of the first
load coupler.

* Defendant’s power system comprises name or
other identifiers that can be assigned to a first
load coupler via the user input circuit by an
installer at the time of installation of the first
load coupler.

* This section from the PWRmanager Installation
Manual details how a user can assign a name or
identifier to the load coupler.

Load Label

Tap on the Circuit Name field and enter a text label up to
39 characters long. This will display for the homeowner
when they are viewing their circuits in the PWRview app.

Source — Generac PWRmanager Installation Manual

PSLC_2015
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20. The small backup power system of claim 17
wherein the priority of the first load can be
assigned to the first load coupler via the user input
circuit by an installer at the time of installation of
the first load coupler.

* Defendant’s power system further
comprises assigning priority of the first load
to the first load coupler via the user input
circuit by an installer at the time of
installation of the load coupler.

* Defendant’s literature details how a user can
assign priorities to each of the load couplers
and reorder them as necessary.

Configure Load Priorities

See Figure 4-10. If the categories have been set
appropriately for all circuits, then tapping on the Default
Priorities button will set the priorities.

NOTE: Tap Save to store the priorities configured. To
abandon all changes, click the refresh button in the
header of the page.

GENERAC — Normal / Grid-Connected
Configuration

4 W | Heat Pump 2nd Floor
& W 2 EV Charger

A W 3 Air Conditioner

Pricrities
012661

Figure 4-10. Configure Load Priarities

See Figure 4-11 and Figure 4-12. Review the priority
sequence with the homeowner. Adjust the priorities by
reordering loads in the list using the Up and Down arrows
beside each load's label. Other circuits will be re-
assigned priorities to accommodate the change made.
The order the circuits display in the web interface tool will
reflect the priority order. The highest priority loads (lowest
priority number) will appear at the top, and lower priority
loads toward the bottom.

Source — Generac PWRmanager Installation Manual
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21. The small backup power system of claim 17
wherein in e) the processor circuit causes a load
shed in response to sensing, at the line terminal of
the contactor, a drop in the voltage of the power
provided by the second power source.

* Defendant’s power system comprises the
processor circuit causing a load shed in response
to sensing, at the line terminal of the contactor, a
drop in the voltage of the power provided by the
second power source.

* Defendant’s PWRmanager senses the power
provided by the PWRcell inverter at the line
terminal of the contactor. The inverter is
designed to initially lower its output voltage to
cause a load shed on overload. Because the
PWRmanager is designed to work with the
inverter, the PWRmanager will also respond to
that voltage to initiate a load shed.

Overload Behavior

Island Overload Event

Overload on Vdtage

{vuinerable when battery has
low SoC)

Overload on Current

{vulnerable to this condition
when system does not have an
external ATS)

Table 9-2. Overload Behavior

Cause

Load demand is too high and
the inverter has dropped it's
voltage in an atlempt to
compensate.

There is too much load on the
protected loads panel.

Behavior

= If inverter output voltage drops below 114
V. inverter will attermpt te shed any ioads
connected to load management devices by
dropping frequency.

—If the inveiter drops below 98 W for more
than & sec (loads will brown out during this
time), the system will blackout all loads.

=If inverter experences current greater than
35 amps L-N, the inverter will prevent
transfer back to the grid and system will stay
islanded.

—If inverter experiences current greater than
35 amps for more than 15 seconds itwill
blackout and attemnpt to powerloadsatan
increasing inteival, starting at 20 seconds
and increasing by 20 seconds between each
attempt, up to a maximum of one hour,

Solution

— Reduce house load

— Reduce house load

Source — Generac PWRcell Inverter Installation and Owner’s Manual
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22. The small backup power system of claim 17
wherein in e) the processor circuit causes a load shed
in response to sensing, at the line terminal of the
contactor, the current of the power provided by the
second power source and consumed by the first load.

* Defendant’s power system’s processor circuit
causes a load shed in response to sensing, at the
line terminal of the contactor, the current of the
power provided by the second power source and
consumed by the first load.

* The power output and frequency of the AC power
of the PWRcell Inverter is sensed by Defendant’s
processor circuit which communicates to the

PWRmanager to open the contactor to shed a load.

Overload Behavior

Island Overload Event

Qverload on Vdtage

{vuinerable when battery has
lew SeC)

Overlcad on Current

{vulnerable to this condition
when system does not have an
external ATS)

Table 9-2. Overload Behavior

Cause Behavior

- If inverter output voltage drops below 114

V. inverter wiil attempt to shed any ioads
Load demand is too high and
the inverter has dropped it's
voltage in an atlempt to
compensate.

dropping frequency.

time}, the system will blackout all loads.

=If inverter experiences current greater than

35 amps L-N, the inverter will prevent

transfer back to the grid and system will stay

islanded.

There istoo much koad on the

protected loads panel. 35amps for more than 15 seconds itwill

connected to load management devices by

—If the inveiter drops below 98 V for more
than 6 sec (loads will brown out during this

— If inverter experiences current greater than

Solution

— Reduce house load

— Reduce house load

Load Management Options
Load management systems are designed to prevent a
power source such as an inverter from being overloaded
by large appliance loads. Options include:

* Smart Management Modules (SMMs)

* Smart A/C Module (SACM) (found in PWRview

transfer switch)

* Advanced Load Controller: PWRmanager
When using the PWRmanager in a systemn, it will control
12 circuits and two HVAC thermostat channels.
Additional circuits can be managed by adding SMMs and
configuring for lockout.
Do not use SACM circuits when using PWRmanager;
instead use the PWRmanagers HVAC thermostat
circuits.

blackout and attempt to powerloadsatan
increasing interval, starting at 20 seconds
and increasing by 20 seconds between each
attempt, up to a maximum of cne hour,

SMM and Carton Contents
Priority Dial (A) — Sets module priority.

NOTE: PRIORITY MUST BE DIFFERENT for each
module in an installation. Priority sets the order in
which loads recover from a load shed event. Recovery
time from a load shed event is five minutes for Priority 1.
Each priority after Priority 1 waits an additional 15
seconds after the initial recovery time. See Table 2-1.

Lockout Switch (B) — Enables or disables lockout func-
tion. Switch positions are LOCKOUT LOAD ON GENER-
ATOR (enabled) and LOCKOUT DISABLED. See
Table 2-2.

NOTE: Recovery time is based on priority dial settings.
See Table 2-1.

Test Button (C) — Disables contactor output for a speci-
fied time.

LED (D) — Provides module status. See Table 2-3.
Contactor (E) — Normally CLOSED. If the generator
begins to overload, the contactor opens to take the load
off generator power. The contactor also opens to take the
load off generator power. See Connections.

Mounting Holes (F) — Internal enclosure mounting holes
provide clean and sturdy mounting.

Priority Decal (G) — Provided for recording priority of
each module in installation. Install on electrical panel

Source — Generac PWRcell Inverter Installation and Owner’s Manual
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23. The small backup power system of claim 17
wherein in e) the processor circuit causes a load
shed in response to sensing, at the line terminal of
the contactor, a drop in the frequency of the power
provided by the second power source the drop in
frequency representing a known amount

of power being supplied by the second power
source.

* Defendant’s processor circuit causes a load she
in response to sensing, at the line terminal of
the contactor, a drop in frequency of the power
provided by the second power source, the drop
in frequency representing a known amount of
power being supplied by the second power
source.

* The frequency of the power output from
Defendant’s PWRcell Inverter is controlled and
reduced to cause a load shed when the inverter
is nearing its maximum output power
capability.

* This is both true of systems using Defendant’s
SMM’s, PWRmanagers, HVAC Energy
Managers, and Load Managers.

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
¥ second (for 60 Hz systems).

The controller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

= The priority order determines the order in which
managed loads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an overioad
condition.

* Use Priorities A/IC 1-4 on the controller as the top
prionties, then up to four SMMs as Pnorities 5-8.

* Use only select A/C priorities on the controller as the
top priorities, then use additional SMMs as the
remaining priorities.

= A SMM can share a priority with an A/C priority on
the controller provided the standby power source is
sized 0 handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

Source — Generac PWRcell Inverter Installation and Owner’s Manual
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24. The small backup power system of claim 17
wherein the processor circuit causes a load shed at a
known time after the start of an overload the known
time responsive to the amount of overload and
duration of overload as determined by sensing, at
the contactor line terminal, the frequency of the
power provided by the second power source.

* Defendant’s processor circuit causes a load shed
at a known time after the start of an overload the
known time responsive to the amount of
overload and duration of overload as determined
by sensing, at the contactor line terminal, the
frequency of the power provided by the second
power source.

* As shown, the known time for an overload which
causes a 58 Hz frequency is three seconds. The
overload is determined by the processor sensing
the frequency of the power provided by the
inverter at the contactor line terminal.

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
Y% second (for 60 Hz systems).

The controller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

* The priority order determines the order in which
managed l|oads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an owveroad
condition.

* Use Priorities A/IC 1-4 on the controller as the top
prionties, then up to four SMMs as Pnorities 5-8.

* Use only select A/C priorities on the controller as the
top priorities, then use additional SMMs as the
remaining priorities.

*+ A SMM can share a priority with an AJ/C priority on
the controller provided the standby power source is
sized o handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

Source — Generac PWRcell Inverter Installation and Owner’s Manual
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25. The small backup power system of claim 17
where in response to sensing, at the contactor

line termm?l’ a drop in the frequency of the Application Considerations Table 1. Priority Settings
power provided by the second power source, the o .
processor circuit creates a load shed followed by ﬁ:E?t:?':?:;u:sg:I:ﬁ;elsﬂ‘geit:\::n';?dist:i Egnsﬁf PWRcel
i i i : Priorit Recovery Time ATS SMM
causing the contactor to close the power circuit Loads are managed and de-energized when frequency is ority y comtolier
to the first load after at least a known amount of less than 58 Hz for three seconds or less than 50 Hz for
time after that overload ends. ¥4 second (for 60 Hz systems). 1 S minutes Yee Yes
The controller can be usejd in conjun cti_on with individual 2 5 minutes 15 seconds Yes Yes
SMMs to manage a combined total of eight loads.
* The priority order determines the order in which : il e e ol
. , . . managed loads are re-energized by the load 4 & minutes 45 seconds Yes Yes
Defendant’s processor C}rcult functions .to close management system after all of the managed loads
the contactor after creating a load shed in have been deenergized due to an overload 5 6 minutes NA Yes
response to a drop in frequency, resupplying condition. 6 8 minutes 15 seconds NA Yes
power to the load after at least a known amount * Use Priorities AIC 1-4 on the controller as the top
: R I T 6 minutes 30 seconds MNA Yes
of time. priorities, then up to four SMMs as Priorities 5-8.
*  Use only select A/C priorities on the controller as the & 6 minutes 45 seconds NA Yes
* First, the processor circuit senses the drop in top priorities, then use additional SMMs as the
frequency of the power provided by the inverter remaining priorities.
at the contactor line terminal and sheds a load. * A SMM can share a priority with an AJ/C priority on
the controller provided the standby power source is
* Table 1 shows the known amounts of time after sized to handie the combined surge load from both
the overload ends when the loads of different e L B L el S
... . loads to be managed in a properly sized system.
priorities are reenergized.

* This is true of Defendant’s systems using either
SMM’s or a PWRmanager.

Source — Generac PWRcell Inverter Installation and Owner’s Manual
PSLC_ 2015
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26. The small backup power system of claim 25

wherein the known amount of time is responsive
to the configuration which the installer provides

when the load coupler is installed.

* Defendant’s power system’s known amount of
time to close the contactor subsequent to load
shed is responsive to the configuration which the
installer provides when the load coupler is
installed.

* The PWRmanager system responds to the amount
of time set when the installer sets the load priority
installer when the load coupler is installed.

Configure Load Priorities

See Figure 4-10. If the categories have been set
appropriately for all circuits, then tapping on the Default
Priorities button will set the priorities.

NOTE: Tap Save bo store the priorities configured. To
abandon all changes, click the refresh button in the

header of the page.
GENERAC = ormal / Grid- Connected
Configuration

& W 1 Heat Pump Znd Floor
& W 2 EV Charger

& W 3 Air Conditioner

Priciities
012661

Figure 4-10. Configure L oad Pricarities

See Figure 4-11 and Figure 4-12. Review the priority
sequence with the homeowner. Adjust the priorities by
reordering loads in the list using the Up and Down arrows
beside each load's label. Other circuits will be re-
assigned priorities to accommodate the change made.
The order the circuits display in the web interface toal will
reflect the priority order. The highest priority loads (lowest
priority number) will appear at the top, and lower priority
loads toward the bottom.

Minimum Off Time

* Some circuits require a mnimum off time to allow
them to retum to ready state.

* For any equipment like this, set a mnimum off time
of 5 minutes.

* |f the homeowner attempts to restartload toosoon,
the app wil mform it is pending and display a
warning icon. See Figure 4-9. The load will start
after the delay ime expires.

4 W 1 Heat Pump 2nd Floor

A W 2 EV Charger

013468
Figure 4-9. Minimum off Time Warning Ilcon

Source — Generac PWRmanager Installation Manual
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27. The small backup power system of claim 25
wherein the known amount of time is responsive to
the priority which the installer assigns to the load
when the load coupler is installed.

* Defendant’s power system’s known amount of
time to close the contactor subsequent to load
shed is responsive to the priority the installer
assigns to the load when the load coupler is
installed.

¢ Table 1 shows the known amounts of time after
the overload ends when the loads of different
priorities are reenergized.

* This applies to systems using either SMMs or a
PWRmanager.

Table 1. Priority Settings
PWRcel
Priority Recovery Time ATS SMM
Controller
1 5 minuies Yes Yes
2 5 minutes 15 seconds Yes Yes
2 S minutes 30 seconds Yes Yes
4 5 minutes 45 seconds Yes Yes
5 & minutes MA s
B 6 minutes 15 seconds MNA Yes
7 6 minutes 30 seconds MNA Yes
B 6 minutes 45 seconds MNA Yes

Source — Generac PWRcell Automatic Switch Transfer Owner’s Manual
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28. The small backup power system of claim 17
wherein the load coupler is responsive to an
installer's input to the user input circuit such that
the installer can cause opening or closing of the
contactor.

* Defendant’s power system comprises a load
coupler responsive to an installer’s input to the
user input circuit such that the installer can cause
opening or closing of the contactor.

* The instructions for turning the system over to the
homeowner detail showing that the system can
turn a load on and off. This functionality shows
that “the installer can cause opening or closing of
the contactor.”

Hand over to Homeowner

Steps to follow in handing the system over to the
homeowner:

1.

Once the registration is complete, confirm that they
canlogin to the PWRview App and see the circuits
page in the app.

Explain the loads which have been configured for
Lockout and with priorities.

Show the abilty to tum a load on and off To
download the PWRview App, please visit the link
below.

|

|

£
14
£

@
13
B

Source — Generac PWRmanager Installation Manual

Source — Generac PWRmanager Breakdown PhotosR@( @sggiion Manual
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29. The small backup power system of claim 17
wherein the processor circuit is configured to include
a microcontroller, the contactor receives at its line
terminal 240 volt A.C. power from the transfer
switch, the power supply is configured to receive the
240 volt A.C. power from the line terminal of the
contactor and provide low voltage D.C. power
required by the microcontroller.

* Defendant’s power system’s processor circuit is
configured to include a microcontroller, the
contactor receiving at its line terminal 240 volt
A.C. power from the transfer switch, the power
supply configured to receive the 240 volt A.C.
power from the line terminal of the contactor and
provide low voltage D.C. power required by the
microcontroller.

e As shown by the label, the processor
incorporates an MCU or a micro controller unit.
The contactor (relay 1) may be configured as a
240 volt contactor by pairing it with relay 2 and
thereby receive 240 volt A.C. from the ATS via
the panel, at its line terminals. Low voltage 3.3
volts DC to power the microcontroller is
provided as demonstrated by the 3.3 volt D402
3V3 Power indicator LED indicator shown.

C720 ¢
R73‘7 R713

AL
) e

cns
R724

-300.00034AD

RN,

A0000661956 REV D
QCTOPUS MCU BOARD

Source — Generac PWRmanager Breakdown Photos
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30. The small backup power system of claim 17
wherein before the processor circuit would
otherwise close the contactor to resupply power
to the first load when the known time period
elapses, in response to one or more of:

* The known time periods corresponding to
the load priorities will allow the respective
load to be resupplied with power after the
known time period elapses.

Table 1. Priority Settings
PWRcel
Priority Recovery Time ATS SMM
Controller
1 5 minuies s Yes
2 5 minutes 15 seconds Yes Yes
3 5 minutes 30 seconds Yes Yes
4 5 minutes 45 seconds Yes Yes
5 & minutes MNA es
6 6 minutes 15 seconds MA Yes
7 & minutes 30 seconds MNA Yes
8 6 minutes 45 seconds MNA Yes

Source — Generac PWRcell Inverter Installation and Owner’s Manual

PSLC_2015
Page 94 of 141



US 10,892,618

1) the voltage of the power sensed at the contactor
line connection,

i1) the frequency of the power sensed at the
contactor line connection,

ii1) the amount of total load on the second power
source which amount is provided to the processor
circuit by a monitoring circuit incorporated into the
control system of the power source,

iv) the total current being supplied by the second
power source, ...

By having the loads wired through the
PWRmanager and configured to run if they do not
overload the inverter, the processor is responsive to
at least ii1).

Prioritized Loads

These loads are wired through the PWRmanager and are
configured to run if they do not overload the inverter. If
the total load exceeds the power capacity of the inverter,
these will be shed in priority order to ensure the inverter
continues to run. For best impact, the higher wattage
loads should be used here:

= Stove, Oven
* Miscellaneous lighting and plug loads
* Heating and Air Conditioning equipment

Source — Generac PWRmanager Installation Manual
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the processor first determines at least one of whether
the second power source is overloaded or if
connecting the first load will cause the second power
source to become overloaded, and if one of those
conditions exists, the processor does not close the
contactor to prevent the first load from being
connected to the second power source and further
waits at least a second time period before again
attempting to close the contactor.

The processor determines if “the
total load exceeds the power
capacity of the inverter,” and if
connecting the first load will cause
the second power source to become
overloaded. If either condition
exists, the processor will not close
the contactor. This prevents the first
load from being connected to the
power source. The processor can
further wait at least a second time /
period before again attempting to
close the contactor.

Prioritized Loads

loads should be used here:
= Stove, Oven

= Miscellaneous lighting and plug loads
* Heating and Air Conditioning equipment

These loads are wired through the PWRmanager and are
configured to run if they do not overload the inverter. If
the total load exceeds the power capacity of the inverter,
these will be shed in priority order to ensure the inverter
continues to run. For best impact, the higher wattage

Source — Generac PWRmanager Installation Manual and PWRcell Automatic Transfer

Switch Owner’s Manual

Table 1. Priority Settings
PWRcel
Priority Recovery Time ATS SMM
Controller
1 S minuies Vs Yes
2 5 minutes 15 seconds Yes Yes
3 & minutes 30 seconds Yes Yes
4 5 minutes 45 seconds Yes Yes
5 & minutes MNA Yes
& & minutes 15 seconds MNA Yes
T 6 minutes 30 seconds MNA Yes
8 & minutes 45 seconds NA Yes

PSLC_2015
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Plaintiff’s Prelimimary Infrineement Contentions
Exhibit C

U.S.Pat.No.11,967.,857
Power Source Load Control
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See Owner’s Manual for Generac PWRManager 12 Relay Load Controller at P. 3.

1. A power system which provides A.C.
power with a controlled A.C. frequency
to assist in managing the loading thereof,
the power system comprising:

* Defendant offers multiple power systems providing
AC power with a controlled AC frequency to assist
in managing loading.

Defendant advertises its power systems as PWRcell
Energy Storage Systems which can encompass
multiple different configurations and system
architectures and are designed to work with multiple
different types of power sources including, PWRcell
Batteries, PV Arrays, back up generators, and other
types of power sources.

Different embodiments of Defendant’s systems
contain a wide range of Defendant’s products. See
list of “Accused Products” in Plaintift’s Preliminary
Infringement Contentions.

Defendant refers publicly to its Integrated Home
Energy Ecosystem, as the components are designed
to work together.

Integrated Home Energy Ecosystem

PWRcellisn't just a powerful battary, but it's also the mest flaxible and scalable hame enangy systam
on the market. With a range of supplementary products and features, PWRcell can be configurad to
meet just about any budget or lifestyle soyou get a solution 1ailored to your unique neads.

Each component has also been designed to work better together The PWRmanager advanced load
management device and features like Outage Guard integrate seamlessly with PWRcell, helping
provide additional protection from outages and invaluable peace of mind.

224 Lo

Automatic Transfer Switch

Anintegrated solar + battery storage system is made
easy with the PWRcell Automatic Transfar Switch
(ATS). Poweryour home and manage up to four
individual HVAC (24 VAC controlled) loads with the
PWRcell ATS.

GENEFAC
PWREET

PWRmanager

The PWRmanager advanced load management device
enhances whole home backup power and provides
simplified control of up to twehee 120 V circuits or six
240V circuits plus two thermostats. PWRmanager will
automatically manage those loads during an outage to
extend backup duration and prevent inverter cverload.

See PWRcell Consumer Guide Brochure at P. 6

Advanced Load Management

Load management systems are designed to prevent a
standby power source, such as an energy storage
system, from being overloaded while providing backup
power during an outage. The PWRmanager advanced
load management system also provides an in-hand
ability to turn circuits on or off during an outage, or even
while on grid.

PWRmanager provides a richly integrated load
management functionality when used with the PWRcell
system.

Advanced Load Management
with PWRmanager

GENERAC
Cost-effective Solution to Whole Home Power PWREES

The PWRmanager advanced load management device adds
unbeatable flexibility and value to the PW Rcell System. Controlled
via the user-friendly PW Rview app, PWRmanager enables batteries
o work smarter, 5o a smaller systam can power the home for longar.

@

System Capacity

Load on System

Powar lasts langar
with PWRmanager

Time Since Outage

Competition PW Rcell with PWRmanager

During an outage, PWRmanager extands backup duration and prevents the PWRcall system
from being overloaded by too many large loads being wrned on at once

PWResll Consumer Brochurs | 5

PSLC_2015

See PWRcell ConsumerCAG&IHSfhlAd at P. 5.
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1. A power system which provides A.C.
power with a controlled A.C. frequency
to assist in managing the loading thereof,
the power system comprising:

For example, the diagram on this slide is an
exemplary diagram modelling a PWRcell Energy
Power Storage System provided by Defendant.

This figure demonstrates how Defendant’s AC
Generators can be integrated into the PWRcell
Energy Storage System and provide further backup
power.

Defendant’s PWRcell Inverter controls its AC
frequency to assist in managing loads to thereby
cause the PWRmanager to disconnect loads. In this
configuration, the PWRcell Inverter converts DC
power from either the PWRcell Battery or PV array
to controlled AC power to power loads.

PV Array

[T

[T
[H el

PV Optimization
PV Link™ Substring Optimizer

—— Powered by REbus™ (DC Nanogrid)
— ACWiring

———— DC Wiring (excluding REbus)
_______ CATS

Comms Wiring
Control Wiring

FOR REFERENCE OMLY; NOT FOR CONSTRUCTION.
*|nstaller respansible for code compliance.

*Refer to product documentation for edditional installa-
tion deteils and requirements.

*|pstall SnepRS in PV array for module-level PYRSS regu-

-irerments, one SnepRS per FY module.
Reference Code: DSLD0001E-02

AC Grid
Power Conversion

PWRcell™ Inverter (XVTO76403)

PWRcell
ATS
ATS
PWRcell
' ATS
Ememal—\a
T IMPORTANT: Install PWReell ATS
! Controller Upgrade Kit (GD0B0060)
! inside Inverter ATS.
-m ) 200 A
~ N .
Storage Main
PWRcell Battery 1. | Distribution
— — Panel
404
~—~

PWRmanager
(12 x 1P relays)

This design shows a PWRcell system integrating a Generac
generator. In this configuration, either the PWRcell system or

the generator will provide whole home backup. When twmed on,

the generator can also charge the PWRcell Battery. This design

uzes PWRmanager for load management. It is suitable for most

residential 120V / 240 V services. Recommended generator
control mode: *Source Cycling”.

Part Mo. ADDODS 21683 | Rev. ) | 30 SEP 2022

See A0000521683-4_Line_Diag.pdf at P. 23.

AC Generator Integration / Whole Home Backup

- 1 PWReell Inverter (XVTO76AQ3) - 1 CT Kit (incl)

- 6PV Links - 2 PWRcell ATS

1 PWRcell Battery - 1 PWRmanager

- 1 Generac AC Generator - 1 G00B0060 Upgrade Kit
Page 23 of 23

1B 2022 Generac Power System, inc. All rights reserved  Generac Power Systems, Inc.= 545 W20290 Hwy. 50 = Waukesha, Wi 53180

GENERAC
———NNE
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1. A power system which provides A.C.
power with a controlled A.C. frequency
to assist in managing the loading thereof,
the power system comprising:

* The diagram shown on this slide is another
exemplary diagram provided by Defendant
illustrating one of its PWRcell Energy Storage
Systems.

* This figure demonstrates how SMM’s can be
used in place of the PWRmanager to
accomplish load management.

PV Array PV Optimization

[T
[Tl —

Power Conversion
Optimizer PWRcell™ Inverter

AC Grid ’

———— Powered by REbus™ (DC Nanogrid)
———  AC Wiring

DC Wiring (excluding REDus)
CATS

—— Comms Wiring
—— Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTIO
*Installer responsible for code compliance.
*Refer to product manuels for additional inst
details and reguirements.

Reference Code: 2315-01

Storage
PWRcell Battery

[ ]
ﬂ_m

— Load

&llation

Main Distribution
Panel

This design shows a Generac PWReell system with 8 PWRcell ATS ins
whole home backup configuration. Use this system configuration to Whole Home BaCkup ; Solar + Storage

provide backup power to the main service panel loads using Generac  ~ 1 PWReell Inverter - 1 CT Kit (incl) o
Smart Management Modules {SMMs) for load shedding in accordence - 6 PV Links - 1 PWReell ATS

with NEC 702.4{8) and Articke 220.

- 1 PwRcell Battery - 4 Generac SMMs
This configuration iz ecceptable with 2004 or larger utility services. Generac Power Systems, Inc.
Page 8 of 13 545 W20200 Hwy. 50
Part Mo. ADODDS216883 | Rev. F | 25 FEB 2021 & Generac Power Systems, Inc. All rights reserved Waukesha, WI 53188

See Single Line Diags for PWRcell Inverters w-SMMs at P. 8.
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1. A power system which provides A.C.
power with a controlled A.C. frequency
to assist in managing the loading thereof,
the power system comprising:

* The diagram on this slide is another exemplary
diagram modelling a PWRcell Energy Power
Storage  Systems  comprising components
including Defendant’s PWRcell Inverter, PV
Substring Optimizer, PWRcell Battery,
PWRmanager, PWRcell ATS, Rebus DC nanogrid
wiring and Current Transformer Kits.

Defendant’s PWRcell Inverter can convert DC
power from the PV Array and/or Storage Battery
to AC power which flows into the Main
Distribution Panel through the 40A Circuit
Breaker to power loads.

There are two main modes of operation that the
inverter can operate in, grid-tied where the
inverter output AC power frequency is controlled
to be locked to the grid power frequency, and
island (backup power) mode where the grid has
failed and the inverter power output frequency is
controlled to be substantially the same as the
nominal power line frequency, (60 Hz in the
U.S.), when the inverter is operating normally,
and when the inverter is approaching or reaches
overload the inverter frequency is controlled to
drop to a lower frequency, e.g. 58 Hz or lower.
Thus, the output power frequency is controlled.

New PWRcell Installation Including Load Management

Power Comversion
PWRcell® Inverter

PV iurray PV Optimization
PV Link™ Substring Optimizer

Generac M
PowerCore

AC Grid

304
S L S eTs
-4 :::::::::::::2};: &
304 : 1 TRANS
___________ Ty ; .’M( ]
i : M
""*-'l—;—-—]:r ; PwRcall
. =GE.]:\ ATS
i : T
: P
'
Ethernet _\6
]
: )
: o~ o~
— Powered by AEbus™ [DC Manogrid) ~ f'"‘\
————— AT Wiring -1
---------- DC Wiring {excluding REbus) Swmge 404
..... CATS Comens Wiring
== == == CATS Conirol Wiring FitiRcall Battery ﬁ-—-—!ﬁ
Caimtral Warimng
S
— ~Hi2
Main Distribution M~
Panel
—ll‘ Load
Load 7 |
0a —
i
Load

Figure 8-1. New PWRcell Installation Including Load Management

Source: PWRManager Installation Manual

PWRManages
012449
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1. (a) a non-utility type power source comprising an
inverter which provides single or multiple phase
output A.C. power to one or more of a plurality of
loads, the power source having at least one maximum
output power parameter which if exceeded causes an
overload of the power source, the output A.C. power
having an A.C. frequency, which frequency is
controlled in response to the timely amount of the
output A.C. power;

* Defendant offers multiple power systems comprising
non-utility type power sources comprising an inverter
providing single or multiple phase output A.C. power
to one or more of a plurality of loads where the power
source has at least one maximum output power
parameter which if exceeded causes an overload of
the power source, the output A.C. power having an
A.C. frequency which is controlled in response to the
timely amount of the output A.C. power.

* The PWRcell inverter can convert DC power from
DC power sources including PV Arrays and/or the
PWRcell Battery to AC power which flows into the
Main Distribution Panel through the 40A Circuit
Breaker to power one or more of a plurality of loads.

* These loads can include but are not limited to the
loads pictured attached to the main distribution panel
in the bottom right of the diagram.

PV Array

[T
[T

PV Optimization
PV Link™ Substring O

otimizer

Power Conversion
PWRcell™ Inverter

[l

i,
7
-7l —

AC

——— Powered by REbus™ (DC Nanogrid)
———  ACWiring

———— DC Wiring (excluding REbus)
------- CATS

Comms Wiring

Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*Installer responsible for code compliance.

*Refer to product manuels for additional instaligtion

getails and reguirements.

Reference Code: 2315-01

Storage
PWRcell Battery

— Load

Main Distribution
Panel

This design shows a Benerac PWReell system with 8 PWHGET B 15 n & mlﬁ I n E E ?

whole home backup configuration. Use this system configuration to

provide beckup power to the main service panel leads uzing Generac

ole Home Backup / Solar + Storage

- 1 PWRcell Inverter

Smart Management Modules {SMMz) for loed shedding in accordance - 6 PV Links

with MEC 702.4{8) and Article 220.

Thiz configuration iz scoeptable with 2004 or larger utility sarvices,
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US 11,967,857

1. (a) a non-utility type power source comprising
an inverter which provides single or multiple
phase output A.C. power to one or more of a
plurality of loads, the power source having at
least one maximum output power parameter
which if exceeded causes an overload of the
power source, the output A.C. power having an
A.C. frequency, which frequency is controlled in
response to the timely amount of the output A.C.
power;

The specifications

of the power source.
The specifications also describe the output

frequency of the A.C. power of the power source.

This further relates to the power source’s
maximum output parameters.

provided by Defendant
describe the maximum output power parameter

Section 2: General Information

Specifications
Description Units XVTO076A03
Max. cont. grid-tied AC power @ 122°F (50°C) kW 7.6
Max. cont. AC power in island mode w/ external transfer switch and W 9.0
single 6 module battery cabinet? )
Max. cont. AC power in island mode w/ external transfer switch and 2 battery cabinets (8 mod-
ules minimum)’ kw 1.0

https://ressupply.com/documents/generac/XVTO76A03 _Installation _Manual.pdf

Application Considerations

An overload condition is determined by the PWRcell

inverter frequency while the inverter is in island mode.

Loads are managed and de-energized when frequency is

less than 58 Hz for three seconds or less than 50 Hz for

Y. second (for 60 Hz systems).

The confroller can be used in conjunction with individual

SMMs to manage a combined total of eight loads.

= The priority order determines the order in which
managed loads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an overoad
condition.

* Use Priorities A/IC 1-4 on the controller as the top

priorities, then up to four SMMs as Priorities 5-8.

* Use only select A/C priorities on the controller as the
fop priorities, then use additional SMMs as the
remaining priorities.

= A SMM can share a priority with an A/C priority on
the controller provided the standby power source is
sized to handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

Page 104 of 141

Ratings

Description Units Min Nominal Max
Maximumn Input Voltage (nanogrid) v 420
Range of Input Operating Voltage (nanogrid) v 380 400
Maximurmn input current (nanogrid) A 20
Maximum input short circuit current (nanogrid) A 30
Maximurmn input source backfeed current to input
source (nanogrid) A 30
Output power factor rating (ac) - 1
Operating Voltage range (ac) 2ph V. rms 108 130
Operating Voltage range (ac) 3ph V, rms 106 132
Operating frequency range or single frequency Hz 596 60.4
Nominal output voltage (ac) V, rms 120240 & 208, 3 ph
Mormal output frequency (ac) Hz 60

PSLC_2015
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1. (b) a power sensing circuit which may be part of the power source
or otherwise and is responsive to the timely amount of the output
A.C. power, the power source operating in response to the power
sensing circuit to control the frequency of the output A.C. power to
have a first frequency when the power source is not over-loaded and
a second frequency when the power source is overloaded or is near
to being overloaded;

New PWRcell Installation Including Load Management

AC Grid

PV Array PV Optimization Power Conversion
PV Link™ Substring Optimizer PWRcell® Inverter
* Defendant offers multiple power systems comprising a power Eﬁ
sensing circuit that is responsive to the timely amount of the E ﬂ L |PoverGore '\"'
output A.C. power, the power source operating in response to 3:2:%4 H :::::::::::T::::is:\/;;:
the power sensing circuit to control the frequency of the output Bﬂ e S s 5| )
A.C. power to have a first frequency when the power source is — I FoE PURcel
not overloaded and a second frequency when the power sourced : s
is overloaded or is near to being overloaded. Ethernet — |
* Defendant’s power sensing circuit comprises electrical current 3 )
sensors shown as current transformers (CTs) which provide e
timely power output parameters to the electronic processor in oty e 0 L~
the PWRmanager via the CTs connection from the CNTRL, via T e etery 2~
the PWRcell and Ethernet connected network. The CT on the | Controlfiing 5
W12

ATS measures the timely amount of power from the inverter’s
50A output circuit breaker to the E input and the T output of the
ATS when the inverter is selected.

The CTs measure the current passing through the conductor

+

Main Distribution
Panel

Load

Load

!
~
\‘—

Load

PWRmanager

within them and then the measurement signal passes through TTTIT
the dotted and dashed lines to the inverter.

* The inverter also has an internal power sensing circuit that is
responsive to the timely amount of the output A.C. power and
responds to the current information provided to it by the CTs
and controls the frequency of its power in response to the level
of the loads.

* In at least this way, the power sensing circuit timely monitors
A.C. power such that the system may control the current
provided to the loads.

Figure 8-1. New PWRcell Installation Including Load Management

PSLC_2015
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1. (b) a power sensing circuit which may be part of
the power source or otherwise and is responsive to
the timely amount of the output A.C. power, the
power source operating in response to the power
sensing circuit to control the frequency of the output
A.C. power to have a first frequency when the power
source is not over-loaded and a second frequency
when the power source is overloaded or is near to
being overloaded;

* Defendant’s PWRcell Inverter responds to the
current information provided to it by the CTs and
controls the frequency of its power in response to
the level of the loads.

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
% second (for 60 Hz systems).

The controller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

The priority order determines the order in which
managed loads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an owerload
condition.

Use Priorities A/C 1-4 on the controller as the top
priorities, then up to four SMMs as Priorities 5-8.

Use only select A/C priorities on the controller as the
top priorities, then use additional SMMs as the
remaining priorities.

A SMM can share a priority with an AJ/C priority on
the controller provided the standby power source is
sized © handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

QOverload Behavior

Table 9-2. Overload Behavior

Island Overload Event

Cause

Behavior

Solution

Overload on Voltage

(vulnerable when battery has
low SoC)

Load demand is too high and
the inverter has dropped it's
voltage in an attempt to
compensate.

- If inverter output voltage drops below 114
V. inverter will attempt to shed any loads
connected to load management devices by

dropping frequency.

- If the inverter drops below 96 V' for more
than & sec (loads will brown out during this
time), the system will blackout all loads.

- Reduce house load

Overload on Current

{vulnerable to this condition
when system does not have an
external ATS)

There is too much load on the
protected loads panel.

= If inverter experiences current greater than
35 amps L-N, the inverter will prevent
transfer back to the grid and system will stay
islanded.

— If inverter experiences current greater than
35 amps for more than 15 seconds it will
blackout and attempt to power loads at an
increasing interval, starting at 20 seconds
and increasing by 20 seconds between each
attempt, up to a maximum of one hour.

- Reduce house load

https://www.generac.com/globalassets/residential/dealers--installers/generac-installer-

programs/solar--battery-installer-support/a000142406&8-rev-j-1o-pwrcell-inverter-install-and-

owners-manual.pdf
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1. (c) a processor circuit comprising one or more
processors responsive to the output A.C. power, the
processor circuit operating in response to the
occurrence of the second frequency to control the
output A.C. power consumed by at least one load of
the one or more loads thereby helping to prevent or
alleviate an overload of the power source.

New PWRecell Installation Including Load Management

PV Array

PV Optimization
PV Link™ Substring Optimizer

* Defendant offers multiple power systems comprising

a processor circuit comprising one or more
processors responsive to the output A.C. power, the
processor circuit operating in response to the
occurrence of the second frequency to control the
output A.C. power consumed by at least one load of
the one or more loads thereby helping to prevent or
alleviate an overload of the power source.
Defendant’s PWRmanager responds to Defendant’s
PWRcell Inverter’s previously described controlled
frequency to control output power and receives
updates from the inverter on how much power
capacity it has and will prevent loads from starting
up that would potentially brown out the system.

This allows the PWRmanager to prevent a load from
being connected to the inverter if that load can draw
more power (the first load power parameter) than the
generator is capable of providing at the time.

Power Conversion
PWRcell® Inverter

Generac
PowerCore

i

Powered by REbus™ (DC Nanogrid)
AC Wiring

DC Wiring (excluding REbus)

CAT5 Comms Wiring

CATS5 Control Wiring

== Control Wiring
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Figure 8-1. New PWRcell Installation Including Load Management

Source: PWRManager Installation Manual
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1. (¢c) a processor circuit comprising one or more
processors responsive to the output A.C. power, the
processor circuit operating in response to the
occurrence of the second frequency to control the
output A.C. power consumed by at least one load of
the one or more loads thereby helping to prevent or
alleviate an overload of the power source.

* A processor in the PWRcell Inverter monitors the output AC
power via the CTs or internal sensor in the inverter and controls
the output frequency to be 60 Hz when the inverter is not
overloaded and below 58 Hz for at least three seconds if the
Inverter is overloaded. If the overload continues, then the
frequency is dropped below 50 Hz and stays there until the
overload is cured. If the overload is not cured by the frequency
drop (like a short circuit) the Inverter shuts down.

* A processor in the PWRmanager which both monitors Ethernet
communications from the inverter and the voltage and
frequency of the Inverter’s output A.C. power and can
disconnect loads in response to the ethernet communication and
in response to the power frequency.

* Thus, if the inverter changes the frequency to 58 Hz PWR, the
PWRmanager’s processor (or the SMMs of slide 3°s processor)
can disconnect one or more loads.

New PWRecell Installation Including Load Management

PV Array PV Optimization
PV Link™ Substring Optimizer

AC Grid
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PWRcell® Inverter
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—=-==—-= DC Wiring (excluding REbus)
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Figure 8-1. New PWRcell Installation Including Load Management

Source: PWRManager Installation Manual

Page 108 of 141



US 11,967,857

1. (c) a processor circuit comprising one or more
processors responsive to the output A.C. power, the
processor circuit operating in response to the
occurrence of the second frequency to control the
output A.C. power consumed by at least one load of
the one or more loads thereby helping to prevent or
alleviate an overload of the power source.

* SMMs can be used in the same system with or without a PWR
manager, and vice versa. SMMs do not receive Ethernet and
thus must use frequency. The PWRmanager can receive
Ethernet but if the Ethernet goes down during a grid failure,
such as by the router dropping out because of a brownout, the
frequency based load shedding is still there.

PV Array PV Optimization

FOR REFERENCE ONLY; NOT FOR CONSTRUCTIOM.
*Insteller responsible for code compliance.
*Refer to product manuels for edditional installstion

PV Link™ Substring Qptimizer

Powered by REbus™ (DC Nanogrid)
AC Wiring

DC Wiring (excluding REbus)

CATS

Comms Wiring
Control Wiring

details and requirements.

Reference Code: 2315-01

Power Conversion
PWRcell™ Inverter

Storage
PWRcell Battery

m

—_ Load

Main Distribution
Panel

This design shows & Benerac PWRcell system with & PWRcell ATS ina
whole home backup configuration. Use this system configuration to
provide backup power to the main service panel leads uzing Ganerac

Whole Home Backup / Solar + Storage
- 1 PWReell Inverter

Smart Management Modules (SMMsz) for loed shedding in accordence - 6 PV Links
with MEC 702.4{8) and Article 220.

This configuration is ecceptable with 2004 or larger utility services.

Part No. ADDDD521883 | Rew. F | 25 FEB 2021

- 1 PWReell Battery

Page 8 of 13
& Generac Power Systems, Inc. All rights reserved

See Single Line Diags for PWRcell Inverters w-SMMs at P. 8.

- 4 Generac SMMs

GENERAC
— |

Generac Power Systems, Inc.
545 W20200 Hwy. 50
‘Waukesha, WI 53180
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2. A power system claimed in claim 1 wherein when
the one or more loads demand more power than the
inverter can produce, the power source changes to the
A.C. power output frequency from the first frequency
to the second frequency to signal the processor circuit
to shed one or more of the plurality of loads to help
the power source to recover from an overload.

* Defendant’s power system further comprises a
power source (PWRcell Inverter) which changes
its AC power output frequency from a first
frequency to a second frequency to signal the
processor circuit to shed one or more of the
plurality of loads to help the power source to
recover from an overload when one or more loads
demand more power than the inverter can
produce.

* Loads can be effectively shed via the relays found
in the PWRManager to recover from an overload.

* This process is signaled by the PWRcell
Inverter’s AC power output frequency sensed by
the current transformers which provide the
information to the inverter in advance to recover
from an overload.

PV Array PV Optimization Power Conversion
PV Link™ Substring Optimizer PWRcell™ Inverter

C{%Z?

ot
-7l

PWRcell

ATS

1 7 | Main Distribution
2p Panel
Ve TN
o
40 A 1P
Fa Fa

Ethernet ~
———— Powered by REbus™ (DC Nanogrid)
——— ACWiring Storage
———  DC Wiring (excluding REbus) PWRcell Battery
------- CATS

Comms Wiring
——— Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.

*Installer responsible for code compliance.

*Refer to product documentation for additional installa-
tion details and requirements.

*Install SnapRS in PV array for module-level PYRSS requ-
-irements, one SnapRS per P\ module

Reference Code: DSLD00026-01

240V ' [120v
Load Load

PWRcell Manager
(12 x 1P relays)

This design shows a Generac PWRcell system with a PWRcell  Whole Home Backup / PWRmanager
ATS for whole home backup. Use this system design to provide _ 1 pywReell Inverter - 1 CTKit (incl)
backup power to home loads. Use a Generac PWRmanager for

load management of up to twelve 120 V loads or six 240 V ) ‘? %IF_!IHKITB " i 1 Exﬁce“ ATS
loads. This design is suitable for most residential 120V / 240V ~ Ccell Battery ) manager
services.
Page 11 of 19
Part No. AODOD521683 | Rev. H | 18 JAN 2022 @ 2022 Generac Power System, Inc. All rights reserved

Source: Single Line Diagrams for PWRcell Inverters with
SMM’s

GENERAC
—— = ]
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2. A power system claimed in claim 1 wherein when
the one or more loads demand more power than the
inverter can produce, the power source changes to
the A.C. power output frequency from the first
frequency to the second frequency to signal the
processor circuit to shed one or more of the
plurality of loads to help the power source to
recover from an overload.

* Defendant’s power system further comprises a
power source (PWRcell Inverter) which changes
its AC power output frequency from a first
frequency to a second frequency to signal the
processor circuit to shed one or more of the
plurality of loads to help the power source to
recover from an overload when one or more
loads demand more power than the inverter can
produce.

* Loads can be effectively shed via the relays
found in the PWRManager to recover from an
overload.

* This process is signaled by the PWRcell
Inverter’s AC power output frequency sensed by
the current transformers which provide the
information to the inverter in advance to recover
from an overload.

Application Considerations

An overioad condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
Y2 second (for 60 Hz systems).

The controller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

The priority order determines the order in which
managed l|oads are re-energzed by the load
management system after all of the managed loads
have been de-energized due to an owveroad
condition.

Use Priorities A/IC 1-4 on the controller as the top
prionties, then up to four SMMs as Priorities 5-8.

Use only select A/IC priorities on the controller as the
top priorities, then use additional SMMs as the
remaining priorities.

A SMM can share a priority with an AJ/C priority on
the controller provided the standby power source is
sized o handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

PSLC_2015
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3. A power system as claimed in claim 1 ACGrid
wherein the power source is used as a PV Array PV Optimization Power Conversion /

- PV Link™ Substring Opfimizer PWRcell™ Inverter
backup power source when utility power
[T

[T

* Defendant’s power system further comprises a
power source used as a backup power source E / ,‘ H—
when utility power fails. EL
. . PWRcell
* In this configuration, the PWRcell Inverter can E ATS
provide AC power from either the PV array or :
the PWRcell Battery when the AC grid fails. M_H_

—_— 5 anogr
——— AL Wiring
—————  DC Wiring (excluding REbus) Storage
- CATS

Comms Wiring PWRcell Battery
————  Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION. — Load
*Installer responsible for code compliance.
*Refer to product manuels for additional installation

details and requirements.

Main Distribution

Panel
Reference Code: 2315-01
This design shows a Generac PWRcell system with a PWRzell ATS ina
whaole home beckup configuration. Uzs this system configuration to Whole Home BaCKUP ! Solar + S-lorage
provide backup power to the main service panel leads using Genersc 1 PWRcell Inverter - 1 CT Kit (incl) ®
Smart Management Medules (SMMs) for load shedding in accordance - & PV Links - 1 PWRcell TS
with NEC 702.48) and Article 220. - 1 PWReell Battery - 4 Generac SMMs
Thiz canfiguration iz ecceptable with 2004 or larger utility ssrvices. Generac Power Systems, Inc.
Page 8 of 13 545 W20200 Hwy. 50
Part Mo. ADDDD5S21683 | Rev. F | 25 FEB 2021 8 Generac Power Systems, Inc. All rights reserved ‘Waukesha, WI 53188

Source: Single Line Diagrams for PWRcell Inverters with

MV PSLC_2015
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4. A power system as claimed in claim 1
wherein the inverter is responsive to
power providled by a generator
comprising an internal combustion
engine to provide the output A.C. power.

Defendant’s power system further comprises an
inverter responsive to power provided by a
generator comprising an internal combustion
engine to provide the output AC power.

The PWRGenerator’s 400 V DC output is
designed to connect to a PWRcell inverter via
REbus DC input.

When there is insufficient PV Array and Battery
power, the PWRcell Inverter can start the
generator and use that DC power to provide the
output A.C. power. It can also use the generator
DC power to charge the battery.

PWRcell System

:
(=] HO\@
S

~
48
41_1

|

/
1

Figure 3-11. PWRcell System Example

A Solar panels F PWRcell Inverter
B PVlink G Grd

C  PWRcell Battery H Loads

D  PWRgenerator J Protected loads
E  REbus

https://www.manualslib.com/manual/2938262/Generac-Power-Systems-Pwrgenerator-9-
Kw.html?page=25#manual
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5. A power system as claimed in claim 1
wherein the inverter is responsive to at
least one rechargeable battery to provide
the output A.C. power.

* Defendant’s power system further comprises an
inverter responsive to at least one rechargeable
battery to provide the output AC power.

* Defendant’s PWRCell Inverter can respond to
stored power in the charged PWRcell Battery to
provide output AC power.

* This is most common in instances where the grid
fails.

PV Array PV Optimization Power Conversion

PV Link™ Substring Optimizer, PWRcell™ Inverter

7
7
(717t —

Powered by REbus™ {DC Nanogrid)

——— A Wirin
———  DC Wiring {excluding REbus) Storage
_______ CATS

Comm Wiring PWRcell Battery
————  Control Wiring

FOR REFERENCE OMLY; NOT FOR CONSTRUCTION.
*Insteller responsible for code compliance.

*Refer to product manuels for additional instellation
details and requirements.

D8

— Load

Reference Code: 2315-01

Main Distribution
Panel

Thiz design shows & Benerac PWReell system with & PWReell ATS in & Whole Home Backup ’l' Solar + S-lorage

whole home backup configuration. Uza thiz system configuration o

provide backup power to the main service panel leads using Genersc  ~ 1 PWReell Inverter - 1 CTKit {incl)
Smart Management Modules {SMMs) for load shedding in accordance - & PV Links - 1 PWRcell ATS
with MEC 702.4{8) and Artice 220. - 1 PWRcell Battery - 4 Generac SMMs
Thiz configuration iz ecceptable with 2004 or larger utilisy services.

Page 8 of 13

Part No. ADDDD521883 | Rev. F | 25 FEB 2021

Source: Single Line Diagrams for PWRcell Inverters with
SMM’s

8 Generac Power Systems, Inc. All righis reserved

GENERAC
|

Generac Power Systems, Inc.
545 W20200 Hwy. 50
Waukesha, WI 53188
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6. A power system as claimed in claim 5
wherein the power system controls the
charging of the at least one rechargeable
battery.

Defendant’s power system further comprises the
control of the charged of the rechargeable battery.
Defendant’s power system is capable of charging
the PWRcell Battery using multiple power
options, the PWRcell Inverter, and the REbus DC
Nanogrid.

PV Array

[T

PV Optimization
PV Link™ Substring Optimizer

) AC Grid
Power Conversion

PWRcell™ Inverter (XVTO76A03)

[T
[Tl
[F

Ethernet
™

,
-t —

———— Powered by REbus™ (DC Nanogrid)
———  AC Wiring
DC Wiring luding REbus)

- ————- CAT3
————— Comms Wiring
—— Control Wiring

FOR REFERENGE ONLY; NOT FOR CONSTRUCTIOMN.

*|nstaller respansible for code complisnce.

*Refer to product docurmnentation for edditional installa-
tion detsils and requirements.

*|nstall SnepRS in PV erray for module-level PVRSS regu-
-irements, one SnepRS per BV module.

Reference Code: DSLD00018-02

IMPORTANT: Install PWRcell ATS
Centroller Upgrade Kit (GD080060)
inside Inverter ATS.

Main
Distribution
Panel

Storage
PWRcell Battery

%) ) )

PWRmanager
(12x 1P relays)

This design shows a PWRcell system integrating a Generac
generator. In this configuration, either the PWReell system or
the generator will provide whole home backup. When wmed on,
the generator can also charge the PWRecell Battery. This design
uzes PWR ger for load man:
residential 120V / 240 V services. Recommended generator
control mede: “Source Cycling”.

Part Mo. ADODDS 21683 | Rev. J | 30 5EP 2022

See A0000521683-4_Line_Diag.pdf at P. 23.

Itis suitable for most

AC Generator Integration / Whole Home Backup

- 1 PWReell Inverter (XVTO76A03) - 1 CT Kit (incl)

- &PV Links - 2 PWRcell ATS

1 PWReell Battery - 1 PWRmanager

- 1 Generac AC Generator - 1 G00B0060 Upgrade Kit
Page 23 of 23

GENERAC
|

2022 Generac Power System, Inc. All rights reserved  Generac Power Systems, Inc.= 545 W20290 Hwy. 59 = Waukesha, Wi 53180
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7. A power system as claimed in claim 6
wherein the power system controls the
charging of the at least one rechargeable
battery from a power grid.

* Defendant’s power system also allows for the
charging of the rechargeable battery from the
power grid.

* Defendant’s power system facilitates the charging
of PWRcell battery with power from the AC grid
which is converted to DC power by the PWRcell
Inverter.

Power Conversion
PWRcell™ Inverter

PV Array PV Optimization

[HT
[l —

[F

(-7l

——— Powesed by REbus™ (DC Manogrid)

————  AC Wiring
—————  DC Wiring {excluding REbus) Storage
_______ CATS

Comms Witing PWRcell Battery
—  Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*|nstaller responsible for code complisnce.

*Refer to product manuels for additionsl installatign
details and requirements.

Reference Code: 2315-01

Thiz design shows & Generac PWReell system with & PWRcell ATS in s Whole Home Backup j' Solar + Siorage

whole home backup configuration. Use this system configuration to

provice backup power to the main service panel leads using Generac =~ 1 PWReell Inverter
Smart Management Modules (SMMs) for load shedding in accordence - & PY Links

with MEC 702.4{8) and Articie 220. - 1 PwAcell Battery

This configuration iz ecceptable with 2004 or larger utility services.

Page 8 of 13
8 Generac Power Systems, Inc. All rights reserved

Part Mo. ADDDD521883 | Rev. F | 25 FEB 2021

Source: Single Line Diagrams for PWRcell Inverters with
SMM’s

AC Grid

PWRcell
ATS

%
DE
)

Load

Main Distribution

Panel

- 4 Generac SMMs

GENERAC
_— T ]

Generac Power Systems, Inc.
545 W20200 Hwy. 50
‘Waukesha, WI 53180

PSLC_2015
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8. A power system as claimed in claim 6 wherein
the power system controls the charging of the at
least one rechargeable battery from at least one
solar panel.

* Defendant’s power system can also control the
charging of the rechargeable battery from at
least one solar panel.

* Defendant’s power system is capable of charging
the PWRcell battery with DC power from the
PV array using Defendant’s PV Link Substring
Optimizer.

PV Array PV Optimization Power Conversion

PV Link™ Substring Optimizer PWRcell™ Inverter

Ethernet :
T

7
7
(-7l

———— Powered by REbus™ (DC Manogrid)

————  AC Wiring
————— D Wiring (excluding REbus) Storage
_______ CATS

Comms Wiring PWRcell Battery
—  Control Wiring

DE

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*Installer responsible for code compliance.

*Refer to product manuels for additionsl instaliation
details and requirements.

Reference Code: 2315-01

Main Distribution
Panel

Thiz design shows & Generac PWReell system with & PWRcell ATS ina
whole home backup configuration. Use this system configuration o Whole Home BQCkup " Solar + S.lorage

provide backup power to the main service panel lcads using Generac -~ 1 PWReell Inverter - 1 CTKit {incl)
Smart Management Modules {SMMs) for load shedding in accordence - & PV Links - 1 PWRcell ATS
with MEC 702.4{8) and Articie 220. - 1 PWRcell Battery - 4 Generac SMMs
This canfiguration is ecceptable with 2004 or larger utility services.

Page 8 of 13

Part Mo. ADDDDS521883 | Rev. F | 25 FEB 2021 8 Generac Power Systems, Inc. All rights reserved

Source: Single Line Diagrams for PWRcell Inverters with
SMM’s

GENERAC
_— T ]

Generac Power Systems, Inc.
545 W20200 Hwy. 50
‘Waukesha, WI 53180
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9. A power system as claimed in claim 6
wherein the power system controls the
charging of the at least one rechargeable
battery from a non-grid internal
combustion powered electrical power
source.

Defendant’s power system also comprises
controlling the charging of the rechargeable battery
from a non-grid internal combustion powered
electrical power source.

As shown in this configuration which demonstrates
how Defendant’s AC generators can be integrated
into back up power systems, Defendant states that
the generator is able to charge the PWRcell Battery.
This is accomplished by the AC generator
providing AC power to the PWRcell Inverter which
is converted to DC power to charge the PWRcell
Battery.

PV Array

[T

[T
[l

PV Optimization
PV Link™ Substring Optimizer

Powered by REbus™ (DC Nanogrid)
AC Wiring

DC Wiring (excluding REbus)

CATS

Comms Wiring
Control Wiring

FOR REFERENCE OMLY; MOT FOR CONSTRUCTION.

*|mstaller responsible for code compliznce.

*Refer to product docurmentation for edditional installa-
tion detsils and requirements.

*|nstall SnepRS in Py array for module-level FYRSS requ-
-irerments, one SnepRS per FY module.

Reference Code: DSLD00016-02

AC Grid
Power Conversion

PWRcell™ Inverter (XVTO76A03)

PWRcell
ATS
PWRcell
' ATS
Ethernet —\%
IMPORTANT: Install PWReell ATS
! Controller Upgrade Kit (GDDB0060)
! inside Inverter ATS.
Va0
~ ~
Storage Main
PWRcell Battery L ,"I_I'-‘\ Distribution
~ — Panel
A
~

PWRmanager
(12 x 1P relays)

This design shows a PWRcell system integrating a Generac
generator. In this configuration, either the PWRcell system or

the generator can also charge the PWRcell Battery. This design

residential 120 W / 240 V services. Recommended generator
control mode: “Source Cycling”.

Fart Mo. ADOODS21683 | Rev. ) | 30 SEP 2022

See A0000521683-4 Line Diag.pdf at P. 23.

the generator will provide whole home backup. When twuned on,

uses PWRmanager for load management. It is suitable for most ~

AC Generator Integration / Whole Home Backup

- 1 PWRcell Inverter (XVTO76A03) - 1 CT Kit (incl)

- 6PV Links - 2 PWReell ATS

1 PWRcell Battery - 1 PWRmanager

- 1 Generac AC Generator - 1 GOOBO00R0 Upgrade Kit
Page 23 of 23

2022 Generac Power System, Inc. All rights reserved

GENERAC
— |

GENErac Power Systems, Inc.= 545 W29290 Hwy. 59 * Waukesha, Wi 53189
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10. A power system as claimed in claim 6 wherein
a power grid and at least one solar panel are
available to charge the battery and the power
system controls the selection of at least one of the
power grid and the at least one solar panel to
charge the at least one rechargeable battery.

Defendant’s power system comprises
configurations wherein a power grid and at least
one solar panel are both available to charge the
battery wherein the power system controls the
selection of the power grid and at least one solar
panel to charge the at least one rechargeable
battery.

Defendant’s power system is capable of charging
the PWRcell Battery using multiple distinct
power sources including the PV array or AC grid
through its configuration focused around the
PWRecell Inverter.

The PV array is able to charge the battery when
the AC grid is not operating at an acceptable
voltage while the AC grid is able to provide AC
power to the PWRcell Inverter which converts
the power to DC power to charge the PWRcell
Battery.

PV Array PV Optimization Power Conversion

PV Link™ Substring Optimizer PWRcell™ Inverter

AC Grid

7
7
(-7l

———— Powered by REbus™ (DC Manogrid)

————  AC Wiring
————— D Wiring (excluding REbus) Storage
_______ CATS

Comms Wiring PWRcell Battery
—  Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*Installer responsible for code compliance.

*Refer to product manuels for additionsl instaliation
details and requirements.

Reference Code: 2315-01

DE

Main Distribution
Panel

Thiz design shows & Generac PWReell system with & PWRcell ATS ina Whole Home Backup ‘I' Solar + Siorage

whole home backup configuration. Use thiz system configuration to

provide backup power to the main service panel lcads using Generac -~ 1 PWReell Inverter - 1 CTKit {incl)
Smart Management Modules {SMMs) for load shedding in accordence - & PV Links - 1 PWRcell ATS
with MEC 702.4{8) and Articie 220. - 1 PWRcell Battery - 4 Generac SMMs
This configuration iz ecceptable with 2004 or larger utility services.

Page 8 of 13
Part Mo. ADDDDS521883 | Rev. F | 25 FEB 2021 8 Generac Power Systems, Inc. All rights reserved

Source: Single Line Diagrams for PWRcell Inverters with

SMM’s

GENERAC
_— T ]

Generac Power Systems, Inc.
545 W20200 Hwy. 58
‘Waukesha, WI 53180
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13. A power system as claimed in claim 1 further
including a transfer switch which may select a power
grid or the power source to provide power to the one
or more of a plurality of loads, the transfer switch
outputting power from the grid power meets
acceptable parameters and to output power from the
power source when the grid power does not meet
acceptable standards.

* Defendant’s power system comprises a transfer
switch capable of selecting a power grid or other
power source to provide power to the one or
more of a plurality of loads, the transfer switch
outputting power from the grid wherein the
power meets acceptable parameters and the
output power from the power source when the
grid power does not meet acceptable standards.

* Defendant’s system includes the PWRcell ATS
which selects the power source which will power
a plurality of loads including the loads on the
main distribution panel.

* As shown in the diagram, in normal
circumstances, the T connection of the ATS will
be connected to the N connection of the ATS
when grid power is sufficient. However, the T
connection of the ATS will connect to the E
connection for instances when the grid power
does not meet requirements or the grid has failed.

PV Array PV Optimization Power Conversion
PV Link™ Substring Optimizer PWRcell™ Inverter

chavE I

[T el—

AC Grid

PWRcell
ATS

Gt ) —1
77 sl *

— Powered by REbus™ (DC Nanogrid)

————  AC Wiring

———  DC Wiring (excluding REbus) Storage
CATS

______ Comms Wiring PWRcell Battery

———— Control Wiring

I

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*Insteller responsible for code compliance.

*Refer to product manuals for additional instellation
details and reguirements.

Reference Code: 2315-01

——

Main Distribution
Panel

|
1R
"mmﬁ!:ﬂ

This dezign shows & Benerac PWReell system with 8 PWRcell ATS in s Whole HO me Backup / Solar + Sto rage
ion 1

whole home backup Usa this system
prowide backup power to the main service panel loads using Ganerac  — 1 PWReell Inverter - 1 CTKit (incl)
Smart Management Modules {SMMz) for load shedding in accordance - 6 PV Links - 1 PWRcell ATS
with NEC 702.4(8) and Article 220. - 1 PWReell Battery - 4 Generac SMMs
This configuration iz acceptable with 2004 or larger wtility sarvices.

Page 8 of 13
Part No. ADODD521683 | Rev. F | 25 FEB 2021 @ Generac Power Systems, Inc. All rights reserved

GENERAC
—_———— T "]

Generac Power Systems, Inc.
545 W29280 Hwy. 58
Waukesha, WI 53188

PWRcell ATS

A Generac PWRcell ATS can be integrated into the
PWRcell installation to facilitate alternate backup power
configurations. Refer to the PWRcell ATS manual for
additional information regarding configurations and
installation instructions.

See Single Line Diags for PWRcell Inverters w-SMMs at P. 8.
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See Owner’s Manual for Generac PWRManager 12 Relay Load Controller at P. 3.

27. An electronic power system which provides AC
power, the power system comprising at least:

* Defendant offers multiple electronic power systems

providing AC power.

Defendant advertises its power systems as PWRcell
Energy Storage Systems which can encompass
multiple different configurations and system
architectures and are designed to work with multiple
different types of power sources including, PWRcell
Batteries, PV Arrays, back up generators, and other
types of power sources.

Different embodiments of Defendant’s systems
contain a wide range of Defendant’s products. See
list of “Accused Products” in Plaintiff’s Preliminary
Infringement Contentions.

Defendant refers publicly to its Integrated Home
Energy Ecosystem, as the components are designed
to work together.

Integrated Home Energy Ecosystem

PWRcellisn't just a powerful battary, but it's also the mest flaxible and scalable hame enangy systam
on the market. With a range of supplementary products and features, PWRcell can be configurad to
meet just about any budget or lifestyle soyou get a solution 1ailored to your unique neads.

Each component has also been designed to work better together The PWRmanager advanced load
management device and features like Outage Guard integrate seamlessly with PWRcell, helping
provide additional protection from outages and invaluable peace of mind.

224 Lo

Automatic Transfer Switch

Anintegrated solar + battery storage system is made
easy with the PWRcell Automatic Transfar Switch
(ATS). Poweryour home and manage up to four
individual HVAC (24 VAC controlled) loads with the
PWRcell ATS.

&| Genersc Powsr Systems

GENEFAC
PWREET

PWRmanager

The PWRmanager advanced load management device
enhances whole home backup power and provides
simplified control of up to twehee 120 V circuits or six
240V circuits plus two thermostats. PWRmanager will
automatically manage those loads during an outage to
extend backup duration and prevent inverter cverload.

See PWRcell Consumer Guide Brochure at P. 6

Advanced Load Management

Load management systems are designed to prevent a
standby power source, such as an energy storage
system, from being overloaded while providing backup
power during an outage. The PWRmanager advanced
load management system also provides an in-hand
ability to turn circuits on or off during an outage, or even
while on grid.

PWREmanager provides a richly integrated load
management functionality when used with the PWRcell
system.

Advanced Load Management
with PWRmanager

GENERAC
Cost-effective Solution to Whole Home Power PWRIEE
The PWRmanager advanced load management device adds

unbeatable flexibility and value to the PW Rcell System. Controlled

via the user-friendly PW Rview app, PWRmanager enables batteries

o work smarter, 5o a smaller systam can power the home for longar.

@

Load on System

Powar lasts langar
with PWRmanager

Time Since Outage

Competition PW Rcell with PWRmanager

During an outage, PWRmanager extands backup duration and prevents the PWRcall system
from being overloaded by too many large loads being wrned on at once

PWReall Consumer Brochura | 5

PSLC_2015

See PWRcell ConsumdP @88d833r&fhldd at P. 5.

System Capacity
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27. An electronic power system which provides AC
power, the power system comprising at least:

e For example, the diagram on this slide is an
exemplary diagram modelling a PWRcell Energy
Power Storage System provided by Defendant.

e This figure demonstrates how Defendant’s AC
Generators can be integrated into the PWRcell
Energy Storage System and provide further backup
power.

* Defendant’s PWRcell Inverter controls its AC
frequency to assist in managing loads to thereby
cause the PWRmanager to disconnect loads. In this
configuration, the PWRcell Inverter converts DC
power from either the PWRcell Battery or PV array
to controlled AC power to power loads.

PV Array

[T

[T
[H el

PV Optimization
PV Link™ Substring Optimizer

—— Powered by REbus™ (DC Nanogrid)
— ACWiring

———— DC Wiring (excluding REbus)

CATS

Comms Wiring
Control Wiring

FOR REFERENCE OMLY; NOT FOR CONSTRUCTION.
*|nstaller respansible for code compliance.

*Refer to product documentation for edditional installa-
tion deteils and requirements.

-irerments, one SnepRS per FY module.

Reference Code: DSLD0001E-02

*|pstall SnepRS in PV array for module-level PYRSS regu-

AC Grid
Power Conversion

PWRcell™ Inverter (XVTO76403)

PWRcell
ATS
ATS
PWRcell
' ATS
Ememal—\a
T IMPORTANT: Install PWReell ATS
! Controller Upgrade Kit (GD0B0060)
! inside Inverter ATS.
-m ) 200 A
~ N .
Storage Main
PWRcell Battery 1. | Distribution
— — Panel
404
~—~

PWRmanager
(12 x 1P relays)

This design shows a PWRcell system integrating a Generac
generator. In this configuration, either the PWRcell system or

the generator can also charge the PWRcell Battery. This design

residential 120V / 240 V services. Recommended generator
control mode: *Source Cycling”.

Part Mo. ADDODS 21683 | Rev. ) | 30 SEP 2022

the generator will provide whole home backup. When twmed on,

uzes PWRmanager for load management. It is suitable for most

AC Generator Integration / Whole Home Backup

- 1 PWReell Inverter (XVTO76AQ3) - 1 CT Kit (incl)

- 6PV Links - 2 PWRcell ATS

1 PWRcell Battery - 1 PWRmanager

- 1 Generac AC Generator - 1 G00B0060 Upgrade Kit
Page 23 of 23

GENERAC
———NNE

1B 2022 Generac Power System, inc. All rights reserved  Generac Power Systems, Inc.= 545 W20290 Hwy. 50 = Waukesha, Wi 53180

See A0000521683-4_Line_Diag.pdf at P. 23.
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27. An electronic power system which provides AC
power, the power system comprising at least:

* The diagram shown on this slide is another
exemplary diagram provided by Defendant
illustrating one of its PWRcell Energy Storage
Systems.

* This figure demonstrates how SMM’s can be
used in place of the PWRmanager to
accomplish load management.

PV Array PV Optimization Power Conversion

PV Link™ Substring Optimizer PWRcell™ Inverter

AC Grid ’

7
7
(- —

Powered by REbus™ (DC Manogrid)

———  AC Wiring
————— DC Wiring (excluding REbus) Storage
——————— CATS

Camms Wiring PWRcell Battery
———  Contral Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*Installer responsible for code compliance.

*Refer to product manuels for additional instellstion
details and reguirements.

Reference Code: 2315-01

[ ]
mﬂ.ﬁam

— Load

Main Distribution
Panel

whole home backup configuration. Use this system configuration to

provide backup power to the main service panel loads using Generac  ~ 1 PWReell Inverter - 1 CT Kit (incl)
Smart Management Modules {SMMs) for load shedding in accordence - 6 PV Links - 1 PWReell ATS
with NEC 702.4{B) and Article 220. - 1 PWReell Battery - 4 Generac SMMs
This configuration iz ecceptable with 2004 or larger utility services.

Page 8 of 13
Part Mo. ADODDS216883 | Rev. F | 25 FEB 2021 & Generac Power Systems, Inc. All rights reserved

This design shows a Generac PWReell system with 8 PWRcell ATS ins whole Home Backup ; Sclar + Storage

GENERAC
——— |

Generac Power Systems, Inc.
545 W20200 Hwy. 50
Waukesha, WI 53188

See Single Line Diags for PWRcell Inverters w-SMMs at P. 8.
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27. An electronic power system which provides
AC power, the power system comprising at least:

New PWRcell Installation Including Load Management

* The diagram on this slide is another exemplary
diagram modelling a PWRcell Energy Power

AC Grid

PY Array PV Optimization Power Conversion

Storage  Systems  comprising components PV Link™ Substring Optimizer PRzel Inverter
including Defendant’s PWRcell Inverter, PV Bﬁ -----
Substring Optimizer, PWRcell Battery, , ponerae M
PWRmanager, PWRcell ATS, Rebus DC nanogrid E--IE ----- o ————=—=—=—=== ::E; 2};;: e
wiring and Current Transformer Kits. EE _____ B_ A m(l TRANS E

* Defendant’s PWRcell Inverter can convert DC “*4—_-% EGE'I\N PWRcel
power from the PV Array and/or Storage Battery s
to AC power which flows into the Main Ethemet— ]
Distribution Panel through the 40A Circuit )
Breaker to power loads. i ~L~

¢ There are two main modes of operation that the o et A b |~
inverter can operate in, grid-tied where the o B g angses Snorage aon |
inverter output AC power frequency is controlled — == o e Fticel Banew ek
to be locked to the grid power frequency, and I — L s
island (backup power) mode where the grid has M i
failed and the inverter power output frequency is _||; o
controlled to be substantially the same as the Load ::5‘—_
nominal power line frequency, (60 Hz in the [Coad H e

U.S.), when the inverter is operating normally, 012449

and when the inverter is approaching or reaches
overload the inverter frequency is controlled to
drop to a lower frequency, e.g. 58 Hz or lower.
Thus, the output power frequency is controlled.

Figure 8-1. New PWRcell Installation Including Load Management

PSLC_ 2015
Source: PWRManager Installation Manual Page 124 of 141
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(a) an AC power source having one or more DC to AC
inverter which converts DC power to AC power
having a changeably controlled frequency, the AC
power source having at least one timely operating
parameter from which an overload of the AC power
source may be determined;

* Defendant offers multiple power systems comprising
power sources having one or more DC to AC inverter
which converts DC power to AC power having a
changeably controlled frequency, the AC power
source having at least one timely operating parameter
from which an overload of the AC power source may
be determined.

* The PWRcell inverter can convert DC power from
DC power sources including PV Arrays and/or the
PWRcell Battery to AC power which flows into the
Main Distribution Panel through the 40A Circuit
Breaker to power one or more of a plurality of loads.

* These loads can include but are not limited to the
loads pictured attached to the main distribution panel
in the bottom right of the diagram.

PV Array PV Optimization Power Conversion

PV Link™ Substring Qotimizer PWRcell™ Inverter

AC

PWRcell
ATS

i,
7
-7l — e

[ r—
—
— Powered by REbus™ {DC Nanogrid)
———  ACWiring
———  DC Wiring (excluding REbus) Storage
------- CATS
Comms Wiring PWRcell Battery
————  Control Wiring

— Load

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*Installer responsible for code compliance.

*Refer to product manuels for additional instaligtion
getails and reguirements.

Reference Code: 2315-01

Main Distribution
Panel

Thizs design shows & Benerac PWReell system with & PWHze na ole Home Backup Solar + S-lorage

whole home backup configuration. Use this system configuration to

provide backup power to the main service panel loads using Genersc - 1 PWReell Inverter - 1 CTKit (incl)
Smart Management Modules (SMMz) for loed shedding in accordanca - 6 PV Links - 1 PWRcell ATS
with MEC 702.4(8) and Article 220. - 1 PWRcell Battery - 4 Generac SMMs

Thiz configuration iz scoeptable with 2004 or larger utility sarvices,
Page 8 of 13

Part Mo. ADDDO521883 | Rev. F | 25 FEB 2021 @ Generac Power Systems, Inc. All rights reserved

See Single Line Diags for PWRcell Inverters w-SMMs at P. 8.
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(a) an AC power source having one or more DC

to AC inverter which converts DC power to AC

power having a changeably controlled frequency,
the AC power source having at least one timely
operating parameter from which an overload of
the AC power source may be determined,

The specifications provided by Defendant
describe the maximum output power parameters
of the power source.

The specifications also describe the output
frequency of the A.C. power of the power source.
This further relates to the power source’s
maximum output parameters.

Section 2: General Information

Specifications
Description Units XVTO076A03
Max. cont. grid-tied AC power @ 122°F (50°C) kW 7.6
Max. cont. AC power in island mode w/ external transfer switch and W 9.0
single 6 module battery cabinet? )
Max. cont. AC power in island mode w/ external transfer switch and 2 battery cabinets (8 mod-
ules minimum)’ kw 1.0

https://ressupply.com/documents/generac/XVTO76A03 _Installation _Manual.pdf

Application Considerations

An overload condition is determined by the PWRcell

inverter frequency while the inverter is in island mode.

Loads are managed and de-energized when frequency is

less than 58 Hz for three seconds or less than 50 Hz for

Y. second (for 60 Hz systems).

The confroller can be used in conjunction with individual

SMMs to manage a combined total of eight loads.

= The priority order determines the order in which
managed loads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an overoad
condition.

* Use Priorities A/IC 1-4 on the controller as the top

priorities, then up to four SMMs as Priorities 5-8.

* Use only select A/C priorities on the controller as the
fop priorities, then use additional SMMs as the
remaining priorities.

= A SMM can share a priority with an A/C priority on
the controller provided the standby power source is
sized to handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

Page 126 of 141

Ratings

Description Units Min Nominal Max
Maximumn Input Voltage (nanogrid) v 420
Range of Input Operating Voltage (nanogrid) v 380 400
Maximurmn input current (nanogrid) A 20
Maximum input short circuit current (nanogrid) A 30
Maximurmn input source backfeed current to input
source (nanogrid) A 30
Output power factor rating (ac) - 1
Operating Voltage range (ac) 2ph V. rms 108 130
Operating Voltage range (ac) 3ph V, rms 106 132
Operating frequency range or single frequency Hz 596 60.4
Nominal output voltage (ac) V, rms 120240 & 208, 3 ph
Mormal output frequency (ac) Hz 60

PSLC_2015
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b) a power source monitor, which may be part of the power source
or otherwise, operating in response to the at least one timely
operating parameter to control the AC power frequency to have a
timely one of a plurality of frequencies including least a first
frequency when there is no overload and a second frequency when
there is an overload;

* Defendant offers multiple power systems comprising a power
source monitor, which may be part of the power source or
otherwise, operating in response to the at least one timely
operating parameter to control the AC power frequency to have
a timely one of a plurality of frequencies including least a first
frequency when there is no overload and a second frequency
when there is an overload.

* Defendant’s power source monitor comprises electrical current
sensors shown as current transformers (CTs) which provide
timely power output parameters to the electronic processor in
the PWRmanager via the CTs connection from the CNTRL, via
the PWRcell and Ethernet connected network. The CT on the
ATS measures the timely amount of power from the inverter’s
50A output circuit breaker to the E input and the T output of the
ATS when the inverter is selected.

* The CTs measure the current passing through the conductor
within them and then the measurement signal passes through
the dotted and dashed lines to the inverter.

* The inverter also has an internal power source monitor that is
responsive to the timely amount of the output A.C. power and
responds to the current information provided to it by the CTs
and controls the frequency of its power in response to the level
of the loads.

* In at least this way, the power source monitor timely monitors
operating parameters such that the system can control the A.C.
power frequency.

New PWRcell Installation Including Load Management

PV Array PV Optimization
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Power Conversion
PWRcell® Inverter
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PowerCore
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AC Wiring

----------- DC Wiring (excluding REbus)
_______ CATS Comms Wiring
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Figure 8-1. New PWRcell Installation Including Load Management

Source: PWRManager Installation Manual
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b) a power source monitor, which may be part of the
power source or otherwise, operating in response to
the at least one timely operating parameter to control
the AC power frequency to have a timely one of a
plurality of frequencies including least a first
frequency when there is no overload and a second
frequency when there is an overload;

* Defendant’s PWRcell Inverter responds to the
current information provided to it by the CTs and
controls the frequency of its power in response to
the level of the loads.

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
% second (for 60 Hz systems).

The controller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

= The priority order determines the order in which
managed loads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an owerload
condition.

* Use Priorities A/IC 1-4 on the controller as the top
priorities, then up to four SMMs as Priorities 5-8.

* Use only select A/C priorities on the controller as the
top priorities, then use additional SMMs as the
remaining priorities.

« A SMM can share a priority with an A/C priority on
the controller provided the standby power source is
sized © handle the combined surge load from both
appliances. Sharing priorities can allow up to 12
loads to be managed in a properly sized system.

QOverload Behavior

Table 9-2. Overload Behavior

Island Overload Event

Cause

Behavior

Solution

Overload on Voltage

(vulnerable when battery has
low SoC)

Load demand is too high and
the inverter has dropped it's
voltage in an attempt to
compensate.

- If inverter output voltage drops below 114
V. inverter will attempt to shed any loads
connected to load management devices by

dropping frequency.

- If the inverter drops below 96 V' for more
than & sec (loads will brown out during this
time), the system will blackout all loads.

- Reduce house load

Overload on Current

{vulnerable to this condition
when system does not have an
external ATS)

There is too much load on the
protected loads panel.

= If inverter experiences current greater than
35 amps L-N, the inverter will prevent
transfer back to the grid and system will stay
islanded.

— If inverter experiences current greater than
35 amps for more than 15 seconds it will
blackout and attempt to power loads at an
increasing interval, starting at 20 seconds
and increasing by 20 seconds between each
attempt, up to a maximum of one hour.

- Reduce house load

https://www.generac.com/globalassets/residential/dealers--installers/generac-installer-

programs/solar--battery-installer-support/a000142406&8-rev-j-1o-pwrcell-inverter-install-and-

owners-manual.pdf

PSLC_2015
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c) the power system further comprising a coupling
circuit for controllably coupling the AC power to at
least a first load of the one or more loads, the first
coupling being responsive to the loading of the AC
power source in a manner that it performs at least one
of helping to prevent, or helping to mitigate,
overloading of the power source.

* Defendant offers multiple power systems comprising
a coupling circuit for controllably coupling the AC
power to at least a first load of the one or more
loads, the first coupling being responsive to the
loading of the AC power source in a manner that it
performs at least one of helping to prevent, or
helping to mitigate, overloading of the power source.

* Defendant’s PWRmanager responds to Defendant’s
PWRcell Inverter’s previously described controlled
frequency to control output power and receives
updates from the inverter on how much power
capacity it has and will prevent loads from starting
up that would potentially brown out the system.

* This allows the PWRmanager to prevent a load from
being connected to the inverter if that load can draw
more power (the first load power parameter) than the
generator is capable of providing at the time.

* This allows the power system to help prevent or help
mitigate overloading of the power source.

New PWRecell Installation Including Load Management
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Figure 8-1. New PWRcell Installation Including Load Management
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c) the power system further comprising a coupling circuit for
controllably coupling the AC power to at least a first load of
the one or more loads, the first coupling being responsive to
the loading of the AC power source in a manner that it
performs at least one of helping to prevent, or helping to
mitigate, overloading of the power source.

* A processor in the PWRcell Inverter monitors the output AC

power via the CTs or internal sensor in the inverter and controls

the output frequency to be 60 Hz when the inverter is not
overloaded and below 58 Hz for at least three seconds if the
Inverter is overloaded. If the overload continues, then the
frequency is dropped below 50 Hz and stays there until the

overload is cured. If the overload is not cured by the frequency

drop (like a short circuit) the Inverter shuts down.

* A processor in the PWRmanager which both monitors Ethernet

communications from the inverter and the voltage and
frequency of the Inverter’s output A.C. power and can

disconnect loads in response to the ethernet communication and

in response to the power frequency.
* Thus, if the inverter changes the frequency to 58 Hz PWR, the

PWRmanager’s processor (or the SMMs of slide 3’s processor)

can disconnect one or more loads.
* This allows the power system to help prevent or help mitigate
overloading of the power source.
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c) the power system further comprising a coupling circuit for
controllably coupling the AC power to at least a first load of the
one or more loads, the first coupling being responsive to the
loading of the AC power source in a manner that it performs at
least one of helping to prevent, or helping to mitigate,
overloading of the power source.

* SMMs can be used in the same system with or without a PWR
manager, and vice versa. SMMs do not receive Ethernet and
thus must use frequency. The PWRmanager can receive
Ethernet but if the Ethernet goes down during a grid failure,
such as by the router dropping out because of a brownout, the
frequency based load shedding is still there.

* This allows the power system to help prevent or mitigate
overloading of the power source.
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See Owner’s Manual for Generac PWRManager 12 Relay Load Controller at P. 3.

66. A power system which manages the loading of at
least one A.C. power sources which provides AC power
with a controlled AC frequency, the power system
comprising:

* Defendant provides multiple power systems which
mange the loading of at least one AC power source
which provides AC power with a controlled AC
frequency.

* Defendant advertises its power systems as PWRcell
Energy Storage Systems which can encompass
multiple different configurations and system
architectures and are designed to work with multiple
different types of power sources including, PWRcell
Batteries, PV Arrays, back up generators, and other
types of power sources.

* Different embodiments of Defendant’s systems
contain a wide range of Defendant’s products. See
list of “Accused Products” in Plaintiff’s Preliminary
Infringement Contentions.

* Defendant refers publicly to its Integrated Home
Energy Ecosystem, as the components are designed
to work together.

Integrated Home Energy Ecosystem

PWRcellisn't just a powerful battary, but it's also the mest flaxible and scalable hame enangy systam
on the market. With a range of supplementary products and features, PWRcell can be configurad to
meet just about any budget or lifestyle soyou get a solution 1ailored to your unique neads.

Each component has also been designed to work better together The PWRmanager advanced load
management device and features like Outage Guard integrate seamlessly with PWRcell, helping
provide additional protection from outages and invaluable peace of mind.

224 Lo

Automatic Transfer Switch

Anintegrated solar + battery storage system is made
easy with the PWRcell Automatic Transfar Switch
(ATS). Poweryour home and manage up to four
individual HVAC (24 VAC controlled) loads with the
PWRcell ATS.

&| Genersc Powsr Systems

GENEFAC
PWREET

PWRmanager

The PWRmanager advanced load management device
enhances whole home backup power and provides
simplified control of up to twehee 120 V circuits or six
240V circuits plus two thermostats. PWRmanager will
automatically manage those loads during an outage to
extend backup duration and prevent inverter cverload.

See PWRcell Consumer Guide Brochure at P. 6

Advanced Load Management

Load management systems are designed to prevent a
standby power source, such as an energy storage
system, from being overloaded while providing backup
power during an outage. The PWRmanager advanced
load management system also provides an in-hand
ability to turn circuits on or off during an outage, or even
while on grid.

PWREmanager provides a richly integrated load
management functionality when used with the PWRcell
system.

Advanced Load Management
with PWRmanager

GENERAC
Cost-effective Solution to Whole Home Power PWRIEE
The PWRmanager advanced load management device adds

unbeatable flexibility and value to the PW Rcell System. Controlled

via the user-friendly PW Rview app, PWRmanager enables batteries

o work smarter, 5o a smaller systam can power the home for longar.

@

Load on System

Powar lasts langar
with PWRmanager

Time Since Outage

Competition PW Rcell with PWRmanager

During an outage, PWRmanager extands backup duration and prevents the PWRcall system
from being overloaded by too many large loads being wrned on at once

PWReall Consumer Brochura | 5

PSLC_2015

See PWRcell ConsumdP @88dt33:-&fhldd at P. 5.
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66. A power system which manages the loading of
at least one A.C. power sources which provides AC
power with a controlled AC frequency, the power
system comprising:

For example, the diagram on this slide is an
exemplary diagram modelling a PWRcell Energy
Power Storage System provided by Defendant.

This figure demonstrates how Defendant’s AC
Generators can be integrated into the PWRcell
Energy Storage System and provide further backup
power.

Defendant’s PWRcell Inverter controls its AC
frequency to assist in managing loads to thereby
cause the PWRmanager to disconnect loads. In this
configuration, the PWRcell Inverter converts DC
power from either the PWRcell Battery or PV array
to controlled AC power to power loads.

PV Array

[T

[T
[H el

PV Optimization
PV Link™ Substring Optimizer

—— Powered by REbus™ (DC Nanogrid)
— ACWiring

———— DC Wiring (excluding REbus)
_______ CATS

Comms Wiring
Control Wiring

FOR REFERENCE OMLY; NOT FOR CONSTRUCTION.
*|nstaller respansible for code compliance.

*Refer to product documentation for edditional installa-
tion deteils and requirements.

-irerments, one SnepRS per FY module.
Reference Code: DSLD0001E-02

*|pstall SnepRS in PV array for module-level PYRSS regu-

AC Grid
Power Conversion

PWRcell™ Inverter (XVTO76403)

PWRcell
ATS
ATS
PWRcell
' ATS
Ememal—\a
T IMPORTANT: Install PWReell ATS
! Controller Upgrade Kit (GD0B0060)
! inside Inverter ATS.
-m ) 200 A
~ N .
Storage Main
PWRcell Battery 1. | Distribution
— — Panel
404
~—~

PWRmanager
(12 x 1P relays)

This design shows a PWRcell system integrating a Generac
generator. In this configuration, either the PWRcell system or

the generator can also charge the PWRcell Battery. This design

residential 120V / 240 V services. Recommended generator
control mode: *Source Cycling”.

Part Mo. ADDODS 21683 | Rev. ) | 30 SEP 2022

the generator will provide whole home backup. When twmed on,

uzes PWRmanager for load management. It is suitable for most

AC Generator Integration / Whole Home Backup

- 1 PWReell Inverter (XVTO76AQ3) - 1 CT Kit (incl)

- 6PV Links - 2 PWRcell ATS

1 PWRcell Battery - 1 PWRmanager

- 1 Generac AC Generator - 1 G00B0060 Upgrade Kit
Page 23 of 23

GENERAC
———NNE

1B 2022 Generac Power System, inc. All rights reserved  Generac Power Systems, Inc.= 545 W20290 Hwy. 50 = Waukesha, Wi 53180

See A0000521683-4_Line_Diag.pdf at P. 23.
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66. A power system which manages the loading of
at least one A.C. power sources which provides AC
power with a controlled AC frequency, the power
system comprising:

* The diagram shown on this slide is another
exemplary diagram provided by Defendant
illustrating one of its PWRcell Energy Storage
Systems.

* This figure demonstrates how SMM’s can be
used in place of the PWRmanager to
accomplish load management.

PV Array

[H7
[T

Reference Code: 2315-01

[l

7
7
(- —

Powered by REbus™ (DC Manogrid)

———  AC Wiring
————— DC Wiring (excluding REbus) Storage
——————— CATS

Camms Wiring PWRcell Battery
———  Contral Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*Installer responsible for code compliance.

*Refer to product manuels for additional instellstion
details and reguirements.

PV Optimization Power Conversion
PV Link™ Substring Optimizer PWRcell™ Inverter

AC Grid ’

[ ]
ﬂ_m

— Load

Main Distribution
Panel

This design shows a Generac PWReell system with 8 PWRcell ATS ins
whole home backup configuration. Use this system configuration to Whole Home BaCkup ; Solar + Storage

provide backup power to the main service panel loads using Generac  ~ 1 PWReell Inverter - 1 CT Kit (incl) o
Smart Management Modules {SMMs) for load shedding in accordence - 6 PV Links - 1 PWReell ATS

with NEC 702.4{B) and Article 220. - 1 PWRcell Battery - 4 Generac SMMs

This configuration iz ecceptable with 2004 or larger utility services. Generac Power Systems, Inc.
Page 8 of 13 545 W20200 Hwy. 50

Part Mo. ADODDS216883 | Rev. F | 25 FEB 2021 & Generac Power Systems, Inc. All rights reserved Waukesha, WI 53188

See Single Line Diags for PWRcell Inverters w-SMMs at P. 8.

PSLC_2015
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66. A power system which manages the loading of
at least one A.C. power sources which provides
AC power with a controlled AC frequency, the
power system comprising:

* The diagram on this slide is another exemplary
diagram modelling a PWRcell Energy Power
Storage  Systems  comprising  components
including Defendant’s PWRcell Inverter, PV
Substring ~ Optimizer, PWRcell  Battery,
PWRmanager, PWRcell ATS, Rebus DC nanogrid
wiring and Current Transformer Kits.

Defendant’s PWRcell Inverter can convert DC
power from the PV Array and/or Storage Battery
to AC power which flows into the Main
Distribution Panel through the 40A Circuit
Breaker to power loads.

There are two main modes of operation that the
inverter can operate in, grid-tied where the
inverter output AC power frequency is controlled
to be locked to the grid power frequency, and
island (backup power) mode where the grid has
failed and the inverter power output frequency is
controlled to be substantially the same as the
nominal power line frequency, (60 Hz in the
U.S.), when the inverter is operating normally,
and when the inverter is approaching or reaches
overload the inverter frequency is controlled to
drop to a lower frequency, e.g. 58 Hz or lower.
Thus, the output power frequency is always being
controlled.

New PWRcell Installation Including Load Management

Power Comversion
PWRcell® Inverter

PV iurray PV Optimization
PV Link™ Substring Optimizer

Generac M
PowerCore

AC Grid

304
S L S eTs
-4 e &
=T TRANS—" E
-7 00— AP
i : M
""*-'l—;—-—]:r ; PwRcall
' =°E‘I\ ATS
: T
: P
Ethernet —\;
]
: )
: o~ o~
— Powered by AEbus™ [DC Manogrid) ~ f'"‘\
————— AT Wiring -1
----------- DC Wiring {excluding REbus) su,mge 404
..... CATS Comens Wiring
—— C-'-\r;-:a'u‘ul'ﬂnng PWReell Battery N
Caimtral Warimng
S
2
Main Distribution M~
Panel
—ll‘ Load
Load 7 |
0a —
i
Load

Figure 8-1. New PWRcell Installation Including Load Management

Source: PWRManager Installation Manual

PWRManages
012449
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a) one or more non-utility type power source
comprising at least an AC power generating circuit
which outputs sinusoidal single or multiple phase AC
power which may be controllably coupled to one or
more of a plurality of loads, the AC power having a
plurality of parameters including at least a frequency,
a voltage, sine wave distortion and a current which
may range from zero to a maximum amount
depending on the loading of the power source;

* Defendant offers multiple power systems comprising
one or more non-utility type power source comprising
at least an AC power generating circuit which outputs
sinusoidal single or multiple phase AC power which
may be controllably coupled to one or more of a
plurality of loads, the AC power having a plurality of
parameters including at least a frequency, a voltage,
sine wave distortion and a current which may range
from zero to a maximum amount depending on the
loading of the power source.

* The PWRcell inverter can convert DC power from
DC power sources including PV Arrays and/or the
PWRcell Battery to AC power which flows into the
Main Distribution Panel through the 40A Circuit
Breaker to power one or more of a plurality of loads.

* These loads can include but are not limited to the
loads pictured attached to the main distribution panel
in the bottom right of the diagram.

PV Array PV Optimization

[T

PV Link™ Substring Ootimizer

Power Conversion
PWRcell™ Inverter

[T
[l

i,
7
-7l —

AC

——— Powered by REbus™ (DC Nanogrid)
———  ACWiring

———— DC Wiring (excluding REbus)

CATS

Comms Wiring
Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.
*Installer responsible for code compliance.
*Refer to product manuels for additional install
getails and reguirements.

Reference Code: 2315-01

Storage
PWRcell Battery

Etion

Main Distribution
Panel

Load

This design shows a Benerac PWReell system with 8 PWHGET B 15 n & mlﬁ I n E E ?

whole home backup configuration. Use this system configuration to

pravide backup power to the main service panel loads using Generac  ~ 1 PWReell Inverter
Smart Management Modules {SMMz) for loed shedding in accordance - 6 PV Links

with MEC 702.4{8) and Article 220.

- 1 PWRcell Battery

Thiz configuration iz scoeptable with 2004 or larger utility sarvices,

Part No. ADDD0521683 | Rev. F | 25 FEB 2021

Page 8 of 13
@ Generac Power Systems, Inc. All rights reserved

See Single Line Diags for PWRcell Inverters w-SMMs at P. 8.

ole Home Backup / Solar + Storage

- 1 PWRcell ATS
- 4 Generac SMMs

GENERAC
—_——

Generac Power Systems, Inc.
545 W20280 Hwy. 58
‘Waukesha, WI 53188
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a) one or more non-utility type power source
comprising at least an AC power generating
circuit which outputs sinusoidal single or
multiple phase AC power which may be
controllably coupled to one or more of a plurality
of loads, the AC power having a plurality of
parameters including at least a frequency, a
voltage, sine wave distortion and a current which
may range from zero to a maximum amount
depending on the loading of the power source;

The specifications provided by Defendant
describe the plurality of parameters of the AC

power of the non-utility type power source.

Further, sine wave distortion can be on a given

power source.
See e.g.:

https://support.generac.com/s/article/ What-Is-
Total-Harmonic-Distortion-THD;
https://support.generac.com/s/article/Does-My-
Unit-Produce-a-Pure-True-Sine-Wave-or-a-
Modified-Sine-Wave.

Section 2: General Information

Specifications
Description Units XVTO076A03
Max. cont. grid-tied AC power @ 122°F (50°C) kW 7.6
Max. cont. AC power in island mode w/ external transfer switch and W 9.0
single 6 module battery cabinet? )
Max. cont. AC power in island mode w/ external transfer switch and 2 battery cabinets (8 mod-
ules minimum)’ kw 1.0

https://ressupply.com/documents/generac/XVTO76A03 _Installation _Manual.pdf

Application Considerations

An overload condition is determined by the PWRcell
inverter frequency while the inverter is in island mode.
Loads are managed and de-energized when frequency is
less than 58 Hz for three seconds or less than 50 Hz for
Y. second (for 60 Hz systems).

The confroller can be used in conjunction with individual
SMMs to manage a combined total of eight loads.

The priority order determines the order in which
managed loads are re-energized by the load
management system after all of the managed loads
have been de-energized due to an overoad
condition.

Use Priorities AIC 1-4 on the controller as the top
priorities, then up to four SMMs as Priorities 5-8.

Use only select A/C priorities on the controller as the
fop priorities, then use additional SMMs as the
remaining priorities.

A SMM can share a priority with an A/C priority on
the controller provided the standby power source is
sized to handle the combined surge load from both
appliances. Sharing priorites can allow up to 12
loads to be managed in a properly sized system.

Page 137 of 141

Ratings

Description Units Min Nominal Max
Maximumn Input Voltage (nanogrid) v 420
Range of Input Operating Voltage (nanogrid) v 380 400
Maximurmn input current (nanogrid) A 20
Maximum input short circuit current (nanogrid) A 30
Maximum input_source backfeed current to input A a0
source (nanogrid)
Output power factor rating (ac) - 1
Operating Voltage range (ac) 2ph V. rms 108 130
Operating Voltage range (ac) 3ph V, rms 106 132
Operating frequency range or single frequency Hz 596 60.4
Nominal output voltage (ac) V, rms 120240 & 208, 3 ph
Mormal output frequency (ac) Hz 60

PSLC_2015



https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/What-Is-Total-Harmonic-Distortion-THD
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://support.generac.com/s/article/Does-My-Unit-Produce-a-Pure-True-Sine-Wave-or-a-Modified-Sine-Wave
https://ressupply.com/documents/generac/XVT076A03_Installation_Manual.pdf

US 11,967,857

b) one or more contactor and/or transfer switch whereby the AC

power may be electrically paralleled with, or connected in place

of or as a backup replacement for the grid power and the power
source controls the AC power such that;

1. the frequency of the AC power is responsive to the grid
power frequency when the AC power is provided in parallel
with grid power so that connected loads receive power from
one or both of the power source and grid; and

ii. when the AC power is not paralleled with the grid, its
frequency is responsive in a manner that the frequency
represents the loading of the power source;

* Defendant offers power systems comprising one or more
contactor and/or transfer switch whereby the AC power may be
electrically paralleled with, or connected in place of or as a
backup replacement for the grid power and the power source
controls the AC power such that the frequency of the AC power
is responsive to the grid power frequency when the AC power
is provided in parallel with grid power so that connected loads
receive power from one or both of the power source and grid;
and when the AC power is not paralleled with the grid, its
frequency is responsive in a manner that the frequency
represents the loading of the power source.

* There are two main modes of operation that the inverter can
operate in, grid-tied where the inverter output AC power
frequency is controlled to be locked to the grid power
frequency, and island (backup power) mode where the grid has
failed and the inverter power output frequency is controlled to
be substantially the same as the nominal power line frequency,
(60 Hz in the U.S.), when the inverter is operating normally,
and when the inverter is approaching or reaches overload the
inverter frequency is controlled to drop to a lower frequency,
e.g. 58 Hz or lower. Thus, the output power frequency is
controlled. The switching between modes is accomplished by
the PWRcell ATS.

Power Conversion
PWRcell™ Inverter

PV Array PV Optimization

[T
[l

Mﬁ/

PWRcell
ATS

Ethernet :
™

——— Powered by REbus™ (DC Nanogrid)
———  ACWiring

DC Wiring (excluding REbus) Storage
------- CATS
——— Comms Wiring PWRcell Battery
————  Control Wiring

FOR REFERENCE ONLY; NOT FOR CONSTRUCTION.

IEF

*Installer responsible for code compliance.
*Refer to product manuels for additionel installation
getails and reguirements.

Reference Code: 2315-01

Load

Main Distribution
Panel

This design shows & Benerac PWReell system with 8 PWRzell 4TS ina
whole home backup configuration. Use this system configuration to Whole Home BaCKup '-" Solar + S‘Orage

provide backup power to the main service panel loads using Genersc - 1 PWReell Inverter - 1 CTKit (incl)
Smart Management Modules (SMMz) for loed shedding in accordanca - 6 PV Links - 1 PWRcell ATS

with MEC 702.4(8) and Article 220. - 1 PWReell Battery - 4 Generac SMMs

Thiz configuration iz scoeptable with 2004 or larger utility sarvices,
Page 8 of 13

Part Mo. ADDDO521883 | Rev. F | 25 FEB 2021 @ Generac Power Systems, Inc. All rights reserved

See Single Line Diags for PWRcPag®/dd8refvi4dMMs at P. 8.

GENERAC
—_——

Generac Power Systems, Inc.
545 W20280 Hwy. 58
‘Waukesha, WI 53188
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c) a load manager circuit comprising one or more processor,
which load manager circuit may or may not be part of the
power source, the load manager circuit responsive to the
frequency of the AC power to provide AC power to at least
one of the one or more of a plurality of loads when the power
source is not overloaded and not provide AC power when the
power source is overloaded.

* Defendant’s power system comprises a load manager circuit

comprising one or more processor, which load manager circuit
may or may not be part of the power source, the load manager
circuit responsive to the frequency of the AC power to provide

AC power to at least one of the one or more of a plurality of
loads when the power source is not overloaded and not
provide AC power when the power source is overloaded.

* A processor in the PWRcell Inverter monitors the output AC
power via the CTs or internal sensor in the PWRcell inverter
and controls the output frequency to be 60 Hz when the
inverter is not overloaded and below 58 Hz for at least three
seconds if the Inverter is overloaded. If the overload
continues, then the frequency is dropped below 50 Hz and
stays there until the overload is cured. If the overload is not
cured by the frequency drop (like a short circuit) the Inverter
shuts down.

* A processor in the PWRmanager which both monitors
Ethernet communications from the inverter and the voltage
and frequency of the Inverter’s output A.C. power and can
disconnect loads in response to the ethernet communication
and in response to the power frequency.

* Thus, if the inverter changes the frequency to 58 Hz PWR, the

PWRmanager or SMMs can disconnect one or more loads.

New PWRcell Installation Including Load Management

PV Array

L2
@@E

PV Optimization
PV Link™ Substring Optimizer

AC Grid

Power Conversion
PWRcell® Inverter

Generac
PowerCore

o

= Powered by REbus™ (DC Nanogrid)

AC Wiring

—-=-=-—--—- DG Wiring (excluding REbus)
_______ CATS Comms Wiring
— — — CATS5 Control Wiring

== Control Wiring

Source: PWRManager Installation Manual
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Figure 8-1. New PWRcell Installation Including Load Management
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¢) a load manager circuit comprising one or more
processor, which load manager circuit may or may
not be part of the power source, the load manager
circuit responsive to the frequency of the AC power
to provide AC power to at least one of the one or
more of a plurality of loads when the power source
is not overloaded and not provide AC power when
the power source is overloaded.

* As one example, certain loads may be shed at 58Hz,
and the rest shed at 50 Hz.

Load Management Options

Load management systems are designed to prevent a
power source such as an inverter from being overloaded
by large appliance loads. Options include:

* Smart Management Modules (SMMs)

* Smart A/C Module (SACM) (found in PWRview
transfer switch)

* Advanced Load Controller: PWRmanager

When using the PWRmanager in a system, it will control
12 circuits and two HVAC thermostat channels.
Additional circuits can be managed by adding SMMs and
configuring for lockout.

Do not use SACM circuits when using PWRmanager,
instead use the PWRmanagers HVAC thermostat

circuits.

Generac SMM 7000 Owner’s Installation Manual at P. 4

Source — Generac PWRmanager Installation Manual

SMM and Carton Contents
Priority Dial (A) — Sets module priority.

NOTE: PRIORITY MUST BE DIFFERENT for each
module in an installation. Priority sets the order in
which loads recover from a load shed event. Recovery
time from a load shed event is five minutes for Priority 1.
Each priority after Priority 1 waits an additional 15
seconds after the initial recovery time. See Table 2-1

Lockout Switch (B) — Enables or disables lockout func-
tion. Switch positions are LOCKOUT LOAD ON GENER-
ATOR (enabled) and LOCKOUT DISABLED. See
Table 2-2.

NOTE: Recovery time is based on priority dial settings.
See Table 2-1.

Test Button (C) — Disables contactor output for a speci-
fied time,

LED (D) — Provides module status. See Table 2-3.
Contactor (E) — Normally CLOSED. If the generator
begins to overload, the contactor opens to take the load
off generator power. The contactor also opens to take the
load off generator power. See Connections

Mounting Holes (F) — Internal enclosure mounting holes
provide clean and sturdy mounting.

Priority Decal (G) — Provided for recording priority of
each module in installation. Install on electrical panel.

PSLC_2015
Page 140 of 141
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71. The power system of claim 66 wherein in c) the load
manager circuit is responsive to the AC power frequency and
to at least the sine distortion of the AC power to provide or not
provide AC power to the at least one of the one or more of a PrATy  Pyopimisten Power Conversion
plurality of loads.

New PWRcell Installation Including Load Management

AC Grid

Generac M
PowerCore

?4 |

0l —T1 TRANS—~

* Defendant’s power system comprises a load manager circuit a m(l i {\N -
responsive to the AC power frequency and to at least the sine 3 0 e
distortion of the AC power to provide or not provide AC power Ememet\i
to the at least one of the one or more of a plurality of loads. )

* A processor in the PWRcell Inverter monitors the output AC 3 ~ L~
power via the CTs or internal sensor in the inverter and controls o oueres by e (06 Mmoo |~
the output frequency to be 60 Hz when the inverter is not “e D Wiing (excluding Rebus) Storage 40A

AC Wiring
------- CAT5 Comms Wiring Py —
— — —  CAT5 Control Wiring PWRcell Battery .

overloaded and below 58 Hz for at least three seconds if the SRS contolwing —

Inverter is overloaded. If the overload continues, then the — ' {12
frequency is dropped below 50 Hz and stays there until the

R
SRR

"] CNTRL

o

Panel
overload is cured. If the overload is not cured by the frequency 4}‘ Load] <
drop (like a short circuit) the Inverter shuts down. [Load | Nl

Load PWRmanager

* A processor in the PWRmanager which both monitors Ethernet i
communications from the inverter and the voltage and Figure 8-1. New PWRcell Installation Including Load Management
frequency of the Inverter’s output A.C. power and can
disconnect loads in response to the ethernet communication and
in response to the power frequency.

* Thus, if the inverter changes the frequency to 58 Hz PWR, the
PWRmanager’s processor (or the SMMs of slide 3’s processor)
can disconnect one or more loads.

PSLC_2015
Source: PWRManager Installation Manual Page 141 of 141
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