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SANCTUARY INSTALLATION GUIDE & MANUAL

READ THIS INSTALLATION GUIDE & MANUAL
IN ITS ENTIRETY BEFORE OPERATING THE UNIT.

This unit provides safe, silent, and renewable electric power. It is very important to carefully
read this Installation Guide before using the product. Keep this guide for future reference.

Carefully read and comply with all safety directives. Otherwise, personal bodily injury or death
may result.

Symbols Used:

A WARNING: Indicates a hazardous situation which, if not avoided, could result in
injury or death.

& CAUTION: Indicates a hazardous situation which, if not avoided, could result in
minor injury or damage to the equipment.

NOTE: Indicates an important step or tip that leads to best results, but is not
safety or damage related.

Follow these directives for safe use:

A System Integrity: The inverter and all system components must not be disassembled
or altered by unauthorized personnel. Unauthorized modifications can compromise
system safety, void warranties, and result in serious injury or death.

A Electrical Hazard: Always disconnect all power sources, including the AC and DC
terminals, before performing any maintenance or cleaning. Use lockout/tagout
procedures to ensure the system remains de-energized during maintenance.

A Grounding Requirements: Proper grounding is essential for safe operation. Ensure that
the system is connected to a permanent, grounded wiring system, and comply with all
applicable grounding and bonding requirements.
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A Load Calculations: Ensure that all load connections are made following the installation
guide’s specifications for wire size, breaker sizing, and load balancing. Incorrect wiring
or undersized breakers may lead to system failure and hazardous conditions.

A Heavy Equipment: This system includes heavy equipment. Use lifting assistance during
installation to prevent injury.

Compliance with Regulations: All installation and maintenance activities must comply
with local, state, and national electrical codes and standards, including but not limited
to UL 9540 and UL 1973. Adherence to these standards is mandatory to ensure safety
and compliance.

ﬁ Final Continuity Check: Do not power on the system until a final continuity check is
performed to ensure all connections are secure and correctly installed.

A Battery Handling: Strictly follow the manufacturer’s instructions for handling and
installation of batteries. Failure to do so may result in fire, explosion, or electric shock.

A Tool Usage: Exercise caution when using metal tools around batteries and electrical
components. Dropping tools can cause short circuits, leading to potential explosions or fires.

A Ventilation: The installation location must provide adequate ventilation to prevent
overheating of the system components. Ensure that the unit is installed in a well-
ventilated area according to the manufacturer’'s recommendations.

o Qualified Personnel Only: Installation, service, and maintenance of this Sanctuary
system must be performed by qualified personnel/technicians. Only certified
professionals with the appropriate training should install or service the unit, with or
without a battery.

Manual Reference: Refer to the full installation and operation manual for detailed
instructions and safety guidelines. Failure to follow these instructions can result in
personal injury, property damage, or voiding of the warranty.

General Safety Guidelines

A Emergency Procedures: In case of fire, evacuate the area and contact emergency
services immediately. Do not attempt to extinguish battery fires with water. Use a
Class D fire extinguisher suitable for lithium-ion batteries.

A Handling of Damaged Equipment: If the unit or any of its components are damaged, do
not operate the system. Contact a qualified technician, or ESS Support for inspection
and repair.
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Lion Sanctuary Introduction

Congratulations on your purchase of the Lion Energy Sanctuary ESS (Energy Storage System)! By
investing in this innovative system, you've taken a proactive step to ensure uninterrupted power for your
home. The Sanctuary is more than just a backup; it's your reliable partner during unexpected outages.

Here's what you can expect from your Sanctuary:

Peace of Mind

Rest assured knowing that with the Sanctuary installed, you're prepared for any power disruption.
Whether it's a storm, maintenance, or grid failure, your home stays powered. Say goodbye to noisy
generators and the hassle of refueling. The Sanctuary silently takes over, keeping your essential
appliances running smoothly.

Advanced Technology at Your Fingertips

The Sanctuary incorporates cutting-edge lithium iron phosphate battery cells, ensuring reliable
performance. Monitor your system’s performance, charge status, and energy usage conveniently
using the app on your smartphone or PC.

Customizable Backup Solution

Tailor your backup power to your specific needs. Whether it's essentials like lights and Wi-Fi, or
your entire home, the Sanctuary adapts to your requirements. Our proprietary software optimizes
energy usage, ensuring efficient operation and cost-effectiveness.

Tax Credits for Clean Energy
Take advantage of available tax credits for installing an energy storage system in your area,
making clean energy more affordable and accessible.

Expandable Options

Consider expanding your Sanctuary system to cover longer outages if you're in a higher-risk area.
It's an investment in your family’s safety and comfort. Adding more inverters or batteries to your
system allows for greater power usage and storage capacity.

For more details and support, please refer to our official page on the back of this manual. Thank you
for choosing Lion Energy—we're committed to keeping your home powered!
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Commonly Used Terms

AC-Coupled Solar: Previously considered cutting-edge, AC-coupled solar has evolved over the years.

In an AC-coupled system, solar panels generate DC power, which is then converted into AC power by a
separate solar inverter or micro inverters. This AC power can be used to power home appliances, stored
in batteries, or sold to the grid. The Lion Energy Sanctuary System offers the advantage of energy
storage, allowing you to utilize the power you produce.

Bypass: Bypass occurs when essential or backup loads are powered by the grid rather than the
Sanctuary system. It serves as a temporary state during system maintenance, similar to taking a detour
in a construction zone. A bypass switch allows homeowners or installers to temporarily bypass the
Sanctuary system for servicing or troubleshooting while still maintaining power.

C (in relation to battery charge/discharge rate): The C rate for batteries is related to the Amp-
hour capacity. For example, if a battery capacity is rated at 280Ah, then one C rate is 280 Amps,
and 0.1C is 28A.

Consumption: Consumption refers to the power used by electrical loads or the entire home. CTs track
consumption patterns, providing insights into energy usage.

CT (Current Transformer): CTs are devices used to measure the current flow in another circuit. In the
Lion Energy System, external CTs are installed according to specific guidelines to accurately monitor
current flow.

DC: DC refers to direct current, such as solar power and battery output.

Essential/Backup Loads: Essential or backup loads refer to the circuits and devices powered by the
Lion Energy Sanctuary system. These loads are backed up by batteries, inverters, and solar power,
ensuring uninterrupted power supply during outages. Excess solar power can offset the usage of non-
essential loads, providing the benefits of self-consumption and energy savings.

Grid: The grid refers to the power supply from the utility company. Energy meters installed by utility
companies measure the amount of power consumed by a home, typically billed monthly.

Integration with Existing Solar: The Lion Energy Sanctuary seamlessly integrates with almost any
existing solar system on the market, ensuring compatibility and flexibility.

Load: A load refers to any active electrical circuit or device. Essential or backup loads are powered by
the Sanctuary system.

MPPT: Maximum power point tracking. This is a type of power converter that is able to extract
the maximum solar power available.

PV (Photovoltaic): PV refers to solar energy generation using photovoltaic cells. PV systems convert
sunlight into electricity, contributing to sustainable power sources. The Sanctuary system works in
conjunction with PV systems to store and distribute solar power efficiently.
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Sanctuary ESS Overview

The Sanctuary is a multi-functional Energy
Storage System (ESS) that incorporates the
functions of an inverter, solar charger, battery
charger, generator (not included), and lithium
iron phosphate battery. The Sanctuary is
commissioned and monitored through the Lion
Energy App, available on smartphones and PCs.

The Sanctuary ESS can be considered your
personal power plant. Whether you are covering
essential loads or an entire home, correct sizing

of the Sanctuary is key for the system to function
properly. Before sizing, you must review the
Sanctuary technical specifications on pages 40-41.

To size the system, consider the loads you want
the Sanctuary to cover. Typical essential loads
include refrigeration, furnace, lights, internet,
and garage door.

Basic System Architecture

This figure depicts the
basic application of the
Lion Sanctuary System. L._
Power is fed into the
system from the power
grid, solar power array [
or generator to have a
completerunning system.

Solar Power

=

Generator

The Lion Sanctuary
Energy Storage
System can provide
power for residences,
including appliances,
communication
equipment, lights and
other devices. Utility

Review your existing load center and identify
the breaker size for each of the loads you want
to cover. Note: any load larger than a 30-amp
breaker will require multiple inverters. Using
the code-compliant load calculation method
for your jurisdiction, determine the number of
continuous amps required to cover the desired
loads. Each Sanctuary inverter can provide
33.3A AC off-grid (standalone). Any requirement
above this will need additional Sanctuary
inverters placed in parallel. Please contact Lion
Energy for more details.

Note that the Sanctuary is only sold with both
the inverter and battery as a system as both
are required for full functionality of the unit.

If paired with solar, the recommend minimum
PV input is 3kW per battery of energy storage
(14.3kWh each).

Essential loads panel
or main panel with
multiple inverters.

!
M= EXE I

Sanctuary Energy
Storage System

Home Appliances
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Inverter Side Controls

PV

DISCONNECT

_|L

@ o
AC/DC

ON/OFF

COL_|

ON OFF

O

Complete System
Shutdown

PV Disconnect: Controls whether the inverter
accepts solar power or not.

AC/DC Power. When on, the inverter functions
normally. When off, no PV power is used, and the
inverter loads are powered off. The controller is
still powered on and can communicate as long
as Complete System Shutdown isn't turned off.
Settings can still be changed, and firmware can
still be updated while AC/DC Power is off

Complete System Shutdown: Turns off all
components of the inverter

External Indicators (Lights) on System

10

@ Green Light Solid: System has no alarms

-.- Green Light Blinking: Alarm state. An alarm can be

Normal Alarm
@
¥
® & @®
Cee)
@

as simple as the battery being lower than the target
state of charge. An alarm means some inverter
functions might not be available.

Red Light: Fault state. The inverter will shut down
to protect itself if there is a fault detected. If a fault
does not clear or comes back repeatedly, contact
your installer.

No Lights: System is off.

Note: Alarms can be cleared automatically and may
occur during times when the system is not yet fully
commissioned. Some alarms or faults may need
intervention such as a power-cycle to operate again. If
a light is blinking, check the lion energy app to identify
the alarm. If the alarm indicates a problem contact your
installer for assistance.

Note: If the light does not come on and the button is
pushed in, then contact your installer for assistance.
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Basic Wiring Diagram

PV
AC Breaker
S0 L0 L1
() T T
L2 s L2
14.3kWh * r---- o L L N | Load
Battery T T e or ®) PE
LA ! Load
Built In DC Breaker Sanctuary Inverter -----+
12kw AC Breaker AC Breaker
----------- 1 I- -=" -I
AC Breaker L; : — T |_||CT1 e T E E L;
Fe====1 |_ 1 ] ] — ] ] |_
' L1 CT2 .
—./—.— N T L ' | AR [ ' ( ( N Grid
| L2 ¥ =
GEN i "N EPE , P N N
. 1
PE System Grid
Disconnect
.
1
Optional : =
Remote  |-==-=-==-===-=----- !
Disconnect QOCEAR |.---14
: .
1 1
I_ I _I
L1 L2] N|PE
Home Loads

Professional wiring installation

All wiring must be performed by a professional electrician. Installation must be done by a
Lion-Certified Installer.

11
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Inverter Parts and Components

Lion Hybrid Inverter
12kW

1 Per Inverter 1 Per Inverter

S

Antenna

1

Inverter Bracket
(#90000667)

1 Per Inverter 1 Per Inverter

& 4

Se

CT Pair 200 Amp 2/1
(#90000622)

Mounting Spacer
(#90000668)

AWG2 Black Eylet-Eyelet

Cable (24")
(#90000516)

Cat5 Cable (10"
(#90000136)

)l

AWG2 Red Eylet-Eyelet

Cable (24")
(#90000517)

Busbar Set
(#90000508)

12




2 Per Inverter

Cr
Coer

Safety Clips
(#90000671)
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1 Per Inverter

Inverter Wire Box
(#90000669)

1 Per Inverter

4mm Allen Drive
(#90000670)

1 Per Inverter

USB to RS485 Adapter
(#90000648)

1 Per Inverter

RJ45 Splitter (5-Port) 9”
(#90000666)

8 Per Inverter

§ =

Hex Zinc Plated Lag

Screw 3/8" x 2"
(#90000623)

13
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Battery Parts and Components

1 Per Battery

1 Per Battery

Battery Bracket Battery Wire Box
(#90000511) (#90000672)

8 Per Battery 1 Per Battery

" G gL

Lion LFP Battery 14.3kWh

Hex Zinc Plated Lag 3' CAT5 (Ethernet) Cable
Screw 3/8" x 2 (#90000653)

(#90000623)

1 Per Battery 1 Per Battery 1 Per Battery

AWG2 Battery AWG2 Battery .
Cable Red (55”) Cable Black (55”) R omitter
(#90000501) (#90000500)

14
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Installation Location

Before installing the Lion Sanctuary System (inverter/charger and battery), consider the following when
choosing a location for installation:

+ Install the Sanctuary System in a climate controlled location, regulated temperature between 32°F
and 131°F. The Sanctuary ESS cannot be installed in a living space. In other words, the Sanctuary
ESS needs to be installed in a garage or utility/storage room, not your family room.

+ Besureto keep other objects and surfaces away from the unit to permit adequate heat dissipation
and provide space for wiring access. For proper air circulation, provide a clearance of at least 20
inches to the side and at least 12 inches above the inverter.

+ To reduce installation costs, it is recommended to install the Sanctuary near existing electrical
panels when possible.

+ Note that the inverter, fans, and other internal components emit sound at 60dB (slightly louder
than a standard computer fan).

A\ lgnition Hazard

Do not install the system in an environment with flammable vapors, such as gasoline, as
sparks from relays may ignite vapors

12"
——10.25"—|
G2 3 d
o o
20" 5% 20"
— |e & °
B &-
N\
i & E
% oOH ° °
5 o o
Mounting Spacer :
Horizontal U . . D
\ 6 o o o o o ° °
| i
P P [ ] ]
L] ®
[ (]
(] (-]
Ly
r r
R T (] -]
- L] L] L]

18.5" |

Sanctuary system dimensions without wire box
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Installation Precautions

The Lion Sanctuary ESS battery is designed for wall mounting using a French Cleat system, while the
inverter can be mounted either on top of the battery or directly to the wall. This system is suitable for
both indoor and outdoor installations, provided appropriate measures are taken for each environment.

Ensure the installation adheres to the following guidelines:

General Conditions:

* Avoid direct sunlight.

« Do not install in areas where highly flammable materials are stored.

« Avoid potential explosive environments.

« Do not install directly in the path of cool air.

«  Environmental Requirements:
Avoid environments with high precipitation or humidity exceeding 95%.
Ensure clearance for proper airflow.
Ambient temperature must remain between -4°F to 131°F

« Wall Installation Conditions:
Wall slope should not exceed +5°.
Use a solid mounting surface to mount inverter and battery mounting brackets. If mounting
to brick or concrete, use proper fasteners following all local structural and building code.

Proper preparation and adherence to these guidelines will ensure a secure and effective installation
for both indoor and outdoor environments. Once the wall or backing material is ready, proceed with
installing the mounting brackets.

(% V(= <) ( N[ ) ( =) (0 R
. ,l ,I II l’/lll ’II * * .: :, ll ,II'I *

\No direct sunlightj \No rain exposurej \No snow lay up) KDirect Sunlightj \Rain exposure J \ Snow lay up J

0 Outdoor Installations

Indoor and outdoor installations are permitted for the Lion Energy system, provided
appropriate measures are taken for each environment. For outdoor installations, ensure
the system is protected against environmental factors such as direct sunlight, rain, and
extreme weather conditions. For outdoor installations with high ambient temperatures,
the system will automatically derate itself to protect the batteries and inverter from
overheating. If derating is occurring, it is suggested to limit your energy consumption
during these time periods, to allow the system to work at a lower power level and cool off.

17
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Mounting Brackets

Step 1: Measure location of battery wall
bracket

Step 2: Mount battery bracket

Step 3: Align the rectangular wall spacer with the battery

Step 4:
Step 5:
Step 6:

Step 7:

Step 8:

Step 9:

bracket. This wall spacer is used to set the
correct distance between the battery mounting
bracket and the inverter mounting bracket.

Use the vertical orientation for including a wire
box. If there will be no wire box between the
inverter and the battery because of height
constraints, use the horizontal orientation

Without wire box (rare): The rectangular
spacer will be mounted horizontally. The holes
in the spacer line up with the holes in the
brackets. The rectangular spacer will be in
front of the mounting brackets so that the
mounting brackets are flush against the wall.

With wire box (common): The rectangular
spacer will overlap the same amount in the
vertical orientation as it does in the horizontal
orientation, except there are no holes to line up.

Align inverter with wall spacer.
Mount inverter bracket to wall.

Mount the battery by clipping it into the
French cleat slot.

Mount the inverter/wirebox combo by
clipping it into the French cleat slot.

Secure the wirebox to the battery using six
M5 bolts.

Secure Inverter to the wall using safety clips.

A Multiple Inverter Setup

To provide proper airflow you must space the inverters 20” from each other.

18
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Flooi

(Yields a recommended 4" spacing between batteries for ease of installation)

Minimum battery spacing allowable is 4 inches as stated on UL Certificate.

A Grounding Requirements

° °
[S]
[SEE) )
Wire Box Wire Box
Optional Battery Optional Battery
[© o © [} S| [ @ [<)] [} [} O]
—~— — — ~— ]
o o o o ol lo o o] o o ol
° °
° °
o o "
30%
° °
° °
° o
[ @ © [e) [e)] [ @ [<)] [e) [e) [e)]
| ~ | m— ~ ~
o o o o ol lo o o] o o o]
e e
227" 22"

Risk of electric shock. When installing, the inverter must be grounded first. When
dismantling, the grounding wire must be removed last.
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Battery Voltage Check

Before connecting batteries in parallel, they should be within 0.5V of each other. If the batteries
are not within 0.5V of each other, excessively high current may flow between batteries when they
are connected in parallel.

If any battery is above 53.5V resting voltage at room temperature, it is probably above 98%
charged. It can be quickly discharged down to 53.5V by running the inverter using battery power
as its only power source.

If any battery is lower than 51.2V resting voltage at room temperature, it is probably lower than
7% charged. It should be charged up to within 0.5V of the other batteries before connecting
them in parallel.

The following steps can be completed after commissioning the system.

Step 1. Before connecting the batteries, start with only the negative power cable connected to each
battery, with the positive cable on each battery remaining unplugged. Note: This may trigger
a battery disconnected alarm.
Step 2. Temporarily change these settings:
+ For a single inverter system, set “inverter max charge current” to no more than 140A.
+ For parallel inverter systems, set “system charge current” to no more than 140A.
+ If there is not enough solar power available, set the inverters to battery priority mode
so that the batteries will charge using grid power.

Step 3. Check the voltage on the inverter's battery terminals. If it's below 40V, use the battery
awaken function in the web app. After a minute, the voltage should rise above 50V. Then
plug in the positive battery cable for the lowest voltage battery.

Step 4. After the lowest battery is charged up to within 0.5V of the next lowest battery, plug in the
positive cable of the next lowest battery.

Step 5. Continue charging and repeat step 4 until all batteries are plugged in.

Step 6. Change the “system charge current” back to the original setting. Emergency mode can be
turned off.

20
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Low Voltage DC Wiring: 1 Inverter

When wiring 1 inverter to 1 battery,

N

° 5&% o first check the voltage of the Battery. It should be
between 45-55.6VDC. If it is not, contact LionESS
(e=2) i support at (435) 244-3352.

Connect the battery cables to the inverter first. Now
connect the cables to the battery receptacles last.

I=

e e Next, connect the BMS communication cable to the
= - = RJ45 port labeled BMS on the inverter and connect

10 el e

H © > F =t DD the 4-pin aviation style connector to the battery.

loJooo P o®

When wiring 1 inverter to multiple batteries,

| | Step 1. Connect the provided eyelet to eyelet battery

cables to the inverter first, then to the
® provided busbars.

5% Step 2. Using the provided battery cables, connect all
2N\ negative cables from the negative busbar to
the negative battery receptacles,

Step 3. Now connect the positive cables from
the positive busbar to the positive battery
receptacles.

® Step 4. Use a standard Ethernet cable (T568A or
T568B wiring) to connect the parent inverter
to the first battery. Use a standard Ethernet
cable to connect from one battery to the next
o ® until all batteries are daisy-chained together.
See step 4 in the figure below.

21



SANCTUARY INSTALLATION GUIDE & MANUAL

Step 1 Step 4 ° °
° 5&% o
Busbars
o 5. o
& & % L —
ol gt P ]
H Helel==1T=. b
LHNTEER
\ ) 7 \
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Step 2 E
+ - + - + -
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@ @ @
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/I\ Battery Voltage

When connecting multiple batteries, check voltage
on each battery first. Batteries must be within 0.5V
in order to connect in parallel.
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BMS Communication Cable Wiring
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Low Voltage DC Wiring: Multiple Inverter

(3 Inverters, 6 Batteries)

Step 1. Mount busbars directly below each inverter. Connect A Battery Voltage
busbars to each other.
Step 2. Using the provided eyelet to eyelet cables connect When .connecting multiple
each inverter to their corresponding busbar. batteries, check voltage on each
) battery first. Batteries must be
Step 3. Connect the negative (-) battery cables to the battery within 0.5V in order to connect
receptacles. in parallel. See instructions on
Step 4. Connect the positive (+) battery cables to the battery seigle I
receptacles last. :
P When connecting busbars
Step 5. Use a standard Ethernet cable (T568A or T568B battery cables must be the
wiring) to connect the parent inverter to the first same length throughout the
battery. Use a standard Ethernet cable to connect entire system and have a correct
from one battery to the next until all batteries are degree and voltage rating.
daisy-chained together. See step 5 in the figure below.
[ ] Step 1
H.
;I @)@ -._ 'D
[ Step 2
H.
E' ool '

For more detailed instructions on connecting the communication cables between batteries
see page 30-31
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Step 3
1 4 4
[lefe] d elfelE" 0 el
Step 4
50
;- efeli ==y
Step 5

B2

S
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High Voltage DC Wiring

The Sanctuary inverter has 4 MPPTs that are capable of 3 kW of solar each, for a total of 12 kW.
Usable voltage range: 120V to 500V
Maximum PV ISC rating: 22A

When configuring your PV strings, you must also account for the increase in panel voltage at low
temperatures so that the 500V maximum open circuit voltage is not exceeded. Refer to the Sanctuary
technical specifications for further detail.

For higher wattage strings, MPPT 1&2
and 3&4 can be set in parallel. This allows
up to a 6 kW PV string to be connected

to both MPPT 1&2 at the same time.
MPPT 3&4 are also put in parallel. In this
mode, it effectively changes the four 3kW ¢ = wwameeoe o~~~
MPPTs into two 6 kW MPPTs. The parallel EHHEEHHE S
connection is made manually, external —— Tlola g o T e ———
to the inverter. Change the setting Solar
Input Type from “Independent” to “Dual

| cmipeur GENERATOR | LOAD OUTPUT |

‘ ‘ ‘L]LZN o N 0oL N

MPPT". ’_1 — e e e
Shutdown
If the panels use optimizers such as Tigo ¥ =T = F = =
TS4-A-O, remember to enable the setting _ . .
u N i ” . i ) ; String String String String
PV Optimizer” after commissioning. It is PV1 PV2 PV3 PV4
no problem to enable that setting even if win Min

120V DC 120V DC

Min Min
- . 120v 120v
there are no optimizers present. o o o o
500V OC 500V OC 500V OC 500V OC

3kW PV 3kw PV 3kW PV 3kW PV

A\ Correctly connect positive and negative

Before making the final DC connection or turning on the high-voltage DC switch / disconnect,
be sure the positive (+) connects to positive (+) and negative (-) connects to negative (-).

ﬂ Professional wiring installation

All wiring must be performed by a licensed electrician.

A\ High voltage

Make connections while the unit is powered off. The PV(-) terminals are typically at —240V
DC while the unit is in operation.
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PV Connection

It is important for system safety and efficient operation to use the appropriate cables for the PV
module connections. To reduce risk of injury, use the recommended cable size given in the table
below. The Sanctuary system accepts up to 10 AWG wire for PV connection.

PV Module Wire Connection

Verify correct polarity of all wire connections for the PV modules and PV input connectors. Insert
the wires and connect the positive pole (+) of the connection wire to the positive pole (+) of the PV
input connector. Connect the negative pole (-) of the connection wire to the negative pole (-) of the
PV input connector.

A\

A

A

A

Use surge protection

It is recommended to use a surge protection device for your PV line(s). Otherwise,
damage from lightning strike to a PV module may result in damage to the system.

Ungrounded PV - DO NOT ground PV Lines

If the grid is turned on when PV(-) is connected to ground, catastrophic failure will occur.
See first-time power-up sequence on page 41.

Avoid PV modules with current leakage

To avoid any malfunction, do not connect any PV modules with possible ground leakage to the
inverter. When using PV modules, be sure there is no continuity between PV(-) and ground.

Diagnose PV to GND Leakage

Even though there can be voltage between PV(+) and PV(-), there shouldn’t be any voltage
between PV(+) and GND or PV(-) and GND. If there is, it indicates a current path. During on-
grid operation, the PV(-) terminals are usually around -240V DC with respect to GND.

1. Rotate the PV Disconnect switch to the off position.

2. Measure voltage between PV(-) and GND. You should get about OV. If it's approximately 0V, measure
continuity between PV(-) and GND. It should read open circuit.

3. Measure voltage between PV(+) and GND. You should get about 0V. If it's approximately 0V, measure
continuity between PV(-) and GND. It should read open circuit.

4. 4. 1f Module Level Power Electronics (MLPE) are used, this test may not detect PV to ground leakage paths
if the Rapid Solar Shutdown (RSS) system is not turning the PV panels on.
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Rapid Shutdown

The national electric code (NEC) requires the use of a rapid shutdown system for PV systems on
buildings. This is for first responder safety during rooftop ventilation or rescue operations. See NEC,
section 690.12 for more information.

The Sanctuary inverter has a built in 12 Volt DC, 1A power supply for a rapid shutdown (RS) transmitter.
The RS transmitter is polarity sensitive.

The 12 Volt supply is located as highlighted below on the pins labeled +12V_COM and GND_COM.

When either the remote shutdown switch is pressed (open circuit), or the power button is turned off,
the inverters will turn off, including this 12V power source.

Top Pin Set

Z2 Z3 Z4 Z5 Z7 26 Z8 Z14 Z10 Z12 Z16 Z13

=— e

H
H

N
o o o - & e
L

H
H
d
H
H
H

HHK

-
)
=
=

=

DRYI_1B

DRYI_1A
DRYO_2C
DRYO_2B
DRYO_2A
DRYO_1C
DRYO_1B
DRYO_1A

+12V_COM
GND_COM
]
-]

12V DC Power Supply - olole| [o[ele| [e]e]e)
location for Rapid “ (oar+]aar]

Shutdown Kxexrrr s [o[o] [o[o[o] [®[0[0)
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Remote Shutdown Switch

If you are installing a remote shutdown switch, unplug the connector with the black wire loop (indicated
by the yellow highlight in this picture). Remove the wire loop and connect your remote shutdown switch
in its place. The remote shutdown switch should use the normally closed position for the inverters to be
turned on. When you shut off the system with the remote shutdown switch, it should open this circuit.

Top Pin Set ° °
z2 73 z4 75 77 Z6 8 Z14 Z10 Z12 Z16 Z13 o &Vj o
S | S | A N S S S| S S — — H )
U | (0 DR |
(. _
L

DRYO_1B

DRYO_1A

DRYI_1A

DRYO_2B

DRYO_2A

GND_COM

DRYO_2C

DRYI_1B
DRYO_1C

+12V_COM

Remote Shutdown
Switch Connection

29



SANCTUARY INSTALLATION GUIDE & MANUAL

AC Wiring: 1 Inverter

For grid-tied installation, the Sanctuary is capable of up to 100 Amp grid-supplied pass-through. The
grid input power must come from an appropriately sized circuit breaker, up to 100A. The maximum wire
size the inverter terminals can accept is 2 AWG copper.

Inverter to cover Essential Loads

Install two breakers into the Main Panel.

One breaker will be the grid input for the Sanctuary Inverter. The load output of the Sanctuary Inverter
will go to a 3-position manual transfer switch. The next breaker will go from the Main Panel directly to
the 3-position manual transfer switch. From the manual transfer switch, lines will go directly into the
Essential Loads Panel.

** Take note: A 3-position manual transfer switch is recommended but not required **

Grid Input

Main Panel

(o o
DDDDHH

i L Load Output \\
\

| Manual Transfer
é&% Switch

Not provided
by Lion
Energy

Essential Load Panel
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AC Wiring: Multiple Inverter

For grid-tied installation, the Sanctuary is capable of up to 100 Amp grid-supplied pass-through per
inverter. The grid input power must come from an appropriately sized circuit breaker, up to T00A. The
maximum wire size the inverter terminals can accept is 2 AWG copper.

3 Inverters to cover whole home backup

For the inverters’ load outputs, install a combiner panel with three breakers, one for each inverter.
These breakers will connect to the load outputs of each of the Sanctuary inverters. The combiner
panel can connect to one input of a manual transfer switch. The other input of the manual transfer
switch can connect to a grid breaker. The output of the manual transfer switch will connect to the
essential loads panel.

** Take note: A 3-position manual transfer switch is recommended but not required **

** Anytime multiple inverters are installed, a continuity test must be performed to ensure all phases
match before powering up **

I:l Grid Input
Meter

@

Load Output Load Output

‘DDDDDDDDDDDD I J

Not provided
by Lion
Energy

A\ L1 L2 PHASING

It is of vital importance that the grid input and load output phases on multiple breakers match.
If a phase is crossed, that will result in a short circuit from line1 to line2. Crossing phases WILL
cause a catastrophic failure on the equipment See continuity testing on page 32

A Breaker Sizing

The three breakers feeding the sanctuary system from the main panel need to be the
same amp rating with a maximum of 100A each. The fourth breaker that directly feeds
the manual bypass should be roughly equal to the total of the other three breakers. For
(example 3 breakers @ 70A ea to feed the sanctuary units and a 200A breaker to go to the
manual transfer panel.)
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Continuity Testing: Multiple Inverters

When installing a multiple inverter Sanctuary, it is essential to not cross phases. This means, Line 1 needs to
remain Line 1 on Grid Input and Load Output for all Inverters. Line 2 needs to remain Line 2 on Grid Input and
Load Output for all Inverters. Neutral needs to remain the same as well. There are three ways phases can be
crossed. Physical wiring, the physical bussing of the service panel, and the breaker itself. A simple way to
ensure phases have not been crossed is to conduct a continuity test.

When installing multiple inverters, it is REQUIRED that you individually test the phasing on the grid input,
generator input, and load output terminals of each inverter.

Grid Input Continuity Testing

If there is no user-accessible AC disconnect above the inverter grid breakers, use caution when making
measurements on live circuits.

Step 1. Make sure the AC power button on each inverter is turned off.

Step 2. Turn off the load breakers in the load combiner panel so that the load port on each of the inverters
is disconnected from the other inverters.

Step 3. Turn off the power feeding the grid breakers for the Sanctuary inverters, but leave the inverter
grid breakers in the on position. If there is no disconnect above the inverters’ grid breakers,
measurements will be done on live wires.

Step 4. Measure voltage between grid L1 on the first inverter and grid L1 on the next inverter. It should
read zero volts. Check continuity between grid L1 on the first inverter and grid L1 on the second
inverter. These should be close to zero ohms. Measure voltage between grid L1 on the second
inverter to grid L1 on the third inverter. It should read zero volts. Grid L1 on the second inverter to
grid L1 on the third inverter should also be close to zero ohms.

Step 5. Measure voltage between L2 on the first inverter and L2 on the next inverter. It should read zero
volts. Check continuity between L2 on the first inverter and L2 on the second inverter. These
should be close to zero ohms. Measure voltage on L2 from the second inverter to L2 on the third
inverter. It should read zero volts. L2 on the second to L2 on the third inverter should also be close
to zero ohms.

Step 6. Measure voltage between L1 and L2 on each inverter. If grid power is present, it should read
240V on each inverter. If grid power is not present and no voltage is detected, there should be no
continuity between L1 and L2. Do not measure continuity across 240V.

Step 7. On each inverter, measure voltage between grid neutral and ground. It should read zero volts.
Measure continuity between grid neutral and ground. It should be close to zero ohms due to the
neutral to ground bonding in the first panel after the utility meter.

Remote Shutdown 12V DC Power Supply location
USB-C Connection Switch Connection Gen Signal Start for Rapid Shutdown

02

oo
1l

GENERATOR LOAD OUTPUT
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Load Output Continuity Testing

Essential Loads
Panel

Parent Inverter Child Inverter

Load Output Continuity Testing

After confirming that the inverters have all power sources turned off, there should be no voltage present
at the grid input, generator input, or load output terminals. Start by checking the panel to ensure there is
no voltage present on the panel. (Note: If voltage is present and the inverters are turned off, there may
be another power source feeding the panel.) After confirming the panel is not live, you can now turn on
the load output breakers from each inverter. This allows the circuit between the inverters to be closed
so you will be able to check continuity of phases between each inverter.

If you installed a manual bypass switch, switch the essential loads panel to the grid power position.
This will disconnect the loads from the inverter load breakers. If there is not a manual bypass switch,
turn off all the breakers in the essential loads panel for this test. Leave the inverters’ load output
breakers on so that each inverter's load port is connected to the other inverters’ load ports.

With the inverters off, there should be no voltage present on the load terminals of any inverter. Measure
continuity between load L1 and load L2 on each inverter. Each should be open circuit. If any of these
tests do not pass, it could be a crossed phase or incorrect test setup (such as load breakers not on, or
loads connected to the inverter output).

Load Output Continuity Testing: L1

Measure continuity between load L1 of the parent and load L1 of the child inverter. It should be close
to zero ohms. Measure continuity between load L1 of the child inverter and load L1 of the next child
inverter. It should also be close to zero ohms.

Load Output Continuity Testing: L2

Measure continuity between load L2 of the parent and load L2 of the child inverter. It should be
close to zero ohms. Measure continuity between load L2 of the child inverter and load L2 of the next
child inverter. It should also be close to zero ohms.

Load Output Short Circuit Check
With power still off, measure continuity between load L1 and load L2 of each inverter. It should be open
circuit on each inverter.

If any of these tests don't pass, the wiring needs to be corrected before proceeding.

Turn off the AC output breakers. In commission, you will be prompted to reconnect and check.
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CT Installation

Using the provided CTs, clamp the CT labeled line1 around line1 feeding the main panel. Clamp the
other CT labeled line2 around line2 feeding the main panel. The arrows need to point towards the grid

so that the correct current direction is read.

Q
:] Arrows on the CT sensors
? E must point away from the
j main panel and towards the
grid power source
J
® -2
S
o ‘&?ﬁ o
[ OO} —
[ 00 : ==
[ OO} To Inverter 2
0 grid port
| [ To Inverter 3
[ OO} grid port
o o 5
Main Panel o o
[ C Y
o @i © ;
I
H rC)
o BAT +(BAT—| gﬁ:
S——
cT
;@acacacacac:oc)cc:cac:c:@c
Ol

In a multiple inverter system only the
parent inverter has CTs connected as
shown above.
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MULTIPLE INVERTER SYSTEM

Generator Wiring : 1 Inverter

The Sanctuary ESS is compatible with 240V split phase home backup generators. The Sanctuary can
function with both a manual or an auto start feature. It can accept up to 8kW of input power through the
Gen input to cover loads and to charge batteries. The generator functions are only available when the
grid is not present.

To wire a generator to the Sanctuary ESS, the generator AC output will go directly into the Gen input of
the Sanctuary inverter. If the generator has a remote two wire auto start feature, these lines must be
wired into the DRYO_1B and DRYO_TA ports on the inverter circuit board.

2 Wire Auto Start
1
-] @
i :%‘z
@ & @
=) a
i
L] ®
K
H
T Generator Load
Top Pin Set
G

) Z2 7z3 z4 75 Z7 Z6 Z8 Z14 Z10 Z12 Z16 Z13
The generator dry contact is an SPDT o e e oo o o

relay. If the generator requires normally
closed instead of normally open
contacts, use DRYO_TA and DRY0_1C.

_— e e e e e e e e e e e

Generator off [ M)
DRYO_1A disconnects from DRY0_1B
DRYO_TA connects to DRYO_1C.

Generator on
DRYO_TA connects to DRYO_1B
DRYO_TA disconnects from DRYO_1C.

DRYO_1B

DRYIL_1A

DRYI_1B
DRYO_2C
DRYO
DRYO_1C
DRYO_1A

GND:COM

DRYO
+12V_COM

W
O
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Generator Wiring: Multiple Inverter

A\ L1L2PHASING

It is of vital importance that the generator input phases on multiple breakers match.
Crossing phases will short-circuit the generator and may damage equipment. Follow the

procedure for generator input continuity testing on page 36.

The Sanctuary ESS is
compatible with 240V

Split Phase home backup
Generators. The Sanctuary can
function with both a manual

or an auto start feature. It can
accept up to 8kW of input power
through the Gen Input to cover
loads and to charge batteries.
The Generator function is only
available when the grid is not
present.

When the install consists of
multiple inverters, the generator
AC output needs to be wired

to a combiner panel. From the
combiner panel, lines will go to
each Sanctuary Inverter's Gen
Inputs. If the generator has

a remote two wire auto start
feature, these lines must be
wired into the parent inverter's
DRYO0_1B and DRYO_TA inputs.

*** Any time multiple inverters
are installed, a continuity test
must be performed to ensure
all phases match before
powering up.

/A Breaker Sizing

2 Wire Auto Start

B2

Top Pin Set

22 73 4 25 77 26 28 Z14 Z10 Z12 Z16 Z13

IENEEEER RN

i

1B
1A

DRYI.

DRYI.
DRYO_2C

DRYO_:

DRYO.
DRYO_1C
DRYO_1B
DRYO_1A
+12V_COM
GND_COM

The three breakers feeding the sanctuary system from the generator combiner panel need
to be the same amp rating with a maximum of 40A each.
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Generator Input Continuity Testing

Essential Loads
Panel

Parent Inverter Child Inverter T =l

= . LOWVOLTAGEDC (@ '+ || |
| {

‘ T

Step 1. Make sure the generator is off. If using AC solar, Make sure the AC power button on each
inverter is turned off. If the inverter is turned on with AC solar enabled, the generator port will
be connected to grid power through internal relays.

Step 2. Leave the generator (or AC solar) combiner breakers in the on position.

Step 3. Make sure the power is off by measuring voltage between L1 and L2 on each inverter's
generator port.

Step 4. Check continuity between generator L1 on the first inverter and generator L1 on the second
inverter. These should be close to zero ohms. Generator L1 on the second inverter to generator
L1 on the third inverter should also be close to zero ohms.

Step 5. Check continuity between generator L2 on the first inverter and generator L2 on the second
inverter. These should be close to zero ohms. Generator L2 on the second inverter to generator
L2 on the third inverter should also be close to zero ohms.

Step 6. Turn off the breaker on the generator. Measure continuity between the generator L1 and
generator L2 ports on the inverter. It should be open circuit.
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AC Solar

The Sanctuary ESS supports AC-coupled solar and provides battery backup for existing grid-tied PV

systems. Excess solar power is routed to charge the battery. The generator port on each inverter

may be wired either to AC-coupled PV or to a generator, but never both at the same time.

System Capability

+  Supports up to 8 kW of AC-coupled PV or generator power per system, regardless of inverter model.

+ Single-inverter setup: land up to 8 kW of AC-coupled PV or a generator on that inverter's generator port.

«  Multi-inverter setup: use a combiner panel to distribute the chosen source (AC PV / generator) to
every inverter’s generator port. All inverters must receive the same source type.

Installation Guidelines

+ Phase integrity: do not cross L1 / L2 in PV or generator wiring. Crossing phases will short L1 to L2 and
may damage equipment.

+  For sites that require both AC-coupled PV and a generator, land the AC-coupled PV on the main
service panel (outside the Sanctuary system) and wire the generator to each inverter’s generator
port. In this configuration, AC PV is not monitored by the Sanctuary system and cannot be used
during a grid-down event.

T @ @@ |[d]| GRDNPUT GENERATOR LOAD OUTPUT

PV1+
PV2+
PV3+
PV4+
PV1
PV2.
PV3.
PV4-

o o e o ole e = =
Mull;(é it
ncton = =
I

0 AC Solar Considerations

The diagram provided is for illustrative purposes only. Actual system configuration
may vary based on installation requirements.

* Inamultiple inverter setup, only one input type—either generator or AC solar—may be
used across all inverters; mixing the two is not supported.

+ Auto-start is disabled whenever AC-coupled PV is connected to the generator port.
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Parallel Inverter Connection

When wiring 2
inverters in parallel,
using the provided
cat5 cable:

Connect cath cable
on Parallel B located
on the Parent
Inverter to Parallel A
on the child Inverter
as shown.

When wiring 3
inverters in parallel,
using the provided
cat5 cables:

Connect the first
catbh cable on
Parallel B located on
the Parent Inverter
to Parallel A on the
Child 1 Inverter as
shown.

Next, connect a
second Cat5 cable
from Parallel B on
Child 1 to Parallel A
on Child 2.

Parent

Child 1

Parallel 5 Parallel 5 Meter
A B Port
BMS WiFi
Coms Port CT
Parent

Parallel » Parallel
A B
BMS WiFi
Coms Port

Meter
Port

CT

Child 1 Child 2
° o ° °

O—r—=

T

T

<

M

;

a

.

Parallel
A

BMS
Coms

Parallel
B

WiFi
Port

Meter
Port

CT

Parallel
A

BMS
Coms

Parallel
B

WiFi
Port

Meter
Port

CT

Parallel
A

BMS
Coms

Parallel
B

WiFi
Port

Meter
Port

CT
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You're now ready to begin the commissioning process.

Please make sure you have completed the training and have received a login to the Lion Energy App.
Please visit smart.lionenergy.com

Inverter Communication (Comm) Wiring

Using cat5 patch

cables, connect the .
; . A £l , ,
Wifi ports to a splitter A Parent M Child 1 Child 2
that connects to the - - -
WCM. -
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Inverter Wiring Diagram

* Parallel Communication Wiring

« Communication Wiring
*  BMS Communication Cable Wiring

é Parent @ Child 1 é Child 2

|T3|\_/||§| BMS BMS

Battery 1 Battery 2 Battery 3
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First-Time Power-Up

Before turning on the grid breakers to any inverters, it is critical to go through the first-time power-up
sequence. This checks the PV wiring for ground leakage. There can be no continuity between PV(-)
and ground or PV(+) and ground. Otherwise, catastrophic damage can occur.

Step 1.

Step 2.
Step 3.

Step 4.
Step 5.
Step 6.

Step 7.

Step 8.

Step 9.
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Make sure grid breakers are turned off to all inverters. Make sure the load combiner breakers
are turned off for all inverters (applies to parallel systems only).

Make sure batteries are connected to the inverters.

Turn on the bottom power switch labeled “Complete System Shutdown” on all inverters so
that the control board has power. Leave the middle button (AC/DC) off.

Commission the System.
After commissioning the system, turn on the load combiner breakers.

On all inverters, turn the PV DISCONNECT switch on. You should be getting voltage from the
PV panels to the inverters now.

Wait at least two minutes. After a minute, the inverter should start the PV insulation check
test. You might be able to hear the relay clicking. If the front panel LED turns on orange or
red, it failed the test. Do not proceed powering up until the PV wiring has been corrected so
that there is no path from PV(+) to GND or PV(-) to GND. If the test failed, the inverter must be
completely powered down.

On all inverters, turn the AC/DC switches on and wait two minutes. The load will power on
within about 30 seconds. If the red light comes on, power off all the inverters (turn off all
three buttons) and fix the PV wiring. Do NOT turn on any grid breakers until the PV wiring is
fixed. Otherwise, catastrophic equipment failure may occur.

Turn on on the grid breakers to all inverters.
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Lion Sanctuary 2™ Technical Specifications

Lion Sanctuary 2™ Energy Storage System (ESS)

Sanctuary ESS 12-14.3
Sanctuary ESS 12-28.6
Sanctuary ESS 12-42.9

Major System Components

Lion LFP Battery 14.3kWh

Lion Hybrid Inverter 12kW - Grid Support
Interactive Inverter

System Configurations

Sanctuary ESS 12-14.3 Sanctuary ESS 12-28.6

Sanctuary ESS 12-42.9

System Details

Full System Weight: 12-14.3 400lbs.
12-28.6 690Ibs.
12-42.9 980Ibs.

Single Cycle Round Trip Efficiency (SCRTE): 89%

@.FC 1@/ A A

Install in shaded locations.
Do NOT install in direct sunlight.
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Lion Hybrid Inverter (12kW) - Grid Support Interactive Inverter

44

PV Input

Max PV Input Power 12kW
MPPT Input Voltage Range 120-500V
Max Input Current per MPPT 14A*4
Max Short Circuit Current per MPPT 22A
AC Solar Max 8kwW
AC Output (On Grid)

Nominal Output Power 8kw
Max Apparent Power Output 8.8kW
Nominal AC Output Current 33.3A
Max. AC Power Output 36.7A
Output Voltage Range 120V/240V Split phase
Grid Frequency (Optional) 60Hz
Max Grid Passthrough 100A
Output THDI <3%
Maximum Output Fault Current 71.5A (1 Cycle)/ 72.0A (3 Cycles)
(AC) and Duration /72.4 (5 Cycles)
AC Output (EPS)

Nominal Output Power 8kwW
Power Factor Range -0.8~+0.8
EPS Voltage Range 110-120/220-240V Split-Phase
EPS Frequency (Optional) 60Hz
Output THDU <2%
Battery

Battery Voltage Range 40V~60V
Max Charging Current 190A
Max Discharging Current 190A
General Data

Humidity 0-95%
Ingress Protection Type 3R, IP65
Max Efficiency 97.8%
PV DC AFCI Type 1
PVRSS Tigo RSS Transmitters (RS2)
Weight 110lbs

Dimensions (HxXWxD)

33.6"x18.50" x 10.08"

Compliance UL9540, UL1741:2021, UL1741 SB:2021, UL1741 SA:2018, UL1699B:2018, IEEE Std
1547:2018, IEEE Std 1547a:2020, IEEE Std 1547.1:2020, CPUC Rule21:2017, FCC 15 class-B

GEN / AC-Coupled PV Connection

Terminals

Source

Max Apparent Power
Auto-Start

Lion LFP Battery 14.3kWh

L1, L2, N, PE (split-phase 120/240V)
Single source only—generator or AC-coupled solar

8kW per inverter
Supported

Battery Type

Voltage Range

Rated Voltage

Capacity

Usable Capacity

Isc rating (SCCR)

Parallelable Capacity

Max Parallelable Overcurrent Protective Device
Quantity

Charging Temperature Range / Current
Discharging Temperature Range / Current
Derate Range

Weight

Dimensions (HXWxD)

Compliance

Lithium Iron Phosphate
40-58.4VDC

51.2VDC

14.3kWh

90%

2040A/7ms

43kWh Max

240A

3 Max

32°to 131°F/ 150A
-4°to 131° F / 160A
Below 50°F, Above 104°F
290Ibs

44.4" x 18.50" x 9.75"
UL1973, UL9540, UL9540A
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Notes:
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