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TMI? Check out the Limitless 12K -2P-LL QuickStart Guide.

1 The newLimitless 12K-2P-LL QuickStart Guideprovides the
essential steps for installingyour Sol-Ark inverter, with links to
more detailed information.

9 This Limitless 12K-2P-LL Installation Manual givescomplete
details about your SotArk Inverter MySolArk and more

READ THE INSTRUCTIONS COMPLETELY BEFORE OPERATING THE EQUIPMENT
1 Check the utility voltage before turning ON the unit.

T él Rn! W6 WWRU21II qJI k+ WGI YNNI ¢a a7 Wnl RIT
1 The unitis programmed in 120/240V SpkPhase at 60Hz by default.
!

Disregarding these instructions could result in permanent damage to the unit.

Information included in this Installation Guide speaks only as of the Effective Date and is qualified, in
its entirety, by the Disclaimer referred to below and by the terms of any applicable Limited Warranty.

Sol-Ark reserves the right to make product modifications at any time without advance notice, which
may affect information included in this Installation Guide or otherwise make this information
inapplicable and out-of-date.

For the latest SotArk product and installation documents, visit:sol-ark.com

For errors, omissions, or suggestions, contacsupport@sol-ark.com

ii Copyright© 2026 Sol-ArkLLC
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Disclaimer

UNLESS SPECIFICALLY AGREED TO IN WRITING BY-8RK IN A VALIDLY EXECUTED AND DELIVERED CONTRACT:

Sol-Ark assumes no responsibility or liability for any damages, property loss, personal injury, or any adverse
consequences resulting from improper use or installation of the product or the failure to adhere to the guidelines
provided in this InstallationGuide. Users are expressly advised to follow the instructions and guidelines outlined in the
documentation accompanying the product. SotArk is not be liable for any damages or losses incurred as a result of, or
related to, any failure to comply with, or @viations from, recommended usage, installation, or maintenance procedures.
By using the product, users acknowledge their understanding of these disclaimers and agree to use the product at their
own risk. SotArk reserves the right to update or modify pragtt information, specifications, and guidelines without prior
notice.
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without any right or presumption of reliance. Your sole and exclusive remedy for any defects, or other issues associated

with, or relatedto, any SotArk product is limited and restricted solely to the Limited Warranty provided by Sélrk and

included in any documentation provided by SelArk or otherwise made available by Sehrk, whether through its website

or otherwise. Failure to use th most recent, commercially available version of SeArk software, including firmware, may

void your warranty and may cause the performance or compatibility of your Séirk product to be adversely affected. You

are urged, at all times, to use the most recetly available SotArk software, including firmware, for any Sol Ark product,

including all updates, upgrades, and other modifications of that software, including firmware, made commercially

available by SolArk.

This Installation Guide is not intended to, and does not, supersede any instructions or directions that you may have
received from the manufacturer of any other products that you may use in combination with a SArk. SotArk makes no
representation regardng energy system designs within which SeArk products may be used, the use or integration of
third party hardware or software, including firmware, with SelArk products, or necessary compliance with local rules or
regulations. Changes to norSol-Ark manuactured products, including to software, including firmware, or hardware
components of those third-party products, may have a material effect on the performance of Sol Ark products and could
void applicable warranties or otherwise harm the performance o8ol-Ark products. To the fullest extent permitted by
applicable law, SolArk hereby expressly and unconditionally disclaims liability for any and all indirect, incidental,
exemplary, punitive or consequential damages.

If you are uncertain about implementing or using any of the information contained in, or made available by, this
Installation Guide, you are urged not to continue with this Installation Guide and immediately to contact Séirk

Technical Support. This Instdation Guide does not modify, extend or change the terms of any Limited Warranty that may
be applicable to your Sol Ark products, and you should carefully consult those Limited Warranty terms to ensure that you
may not be voiding or violating those Limitg Warranty terms if you undertake any of the actions referred to in this
Installation Guide.

Sol-Ark retains the right to final interpretation of this document and all related materials pertaining to this product. This
document is subject to modifications, updates, revisions, or termination without prior notice. For the latest product
information, please visitSol | t kKt WY nn RAHRC¢ GAtkscdirdt R q 1IJOWs 5 5 OE Y (i

Any action related to the information included in this Installation Guide shall be governed by the internal laws of the State
of Texas, United States of America, without giving effect to any conflicts of laws principles. Any action, suit, or otherdeg
proceeding that is commenced to resolve any matter related to this Guide shall be commenced solely and exclusively in
a state court sitting in Collin County, Texas (or, if appropriate, a federal court located within Collin County in the Easter
District of Texas), and you hereby consent to the personal jurisdiction of those courts. This manual is for use only with the
Limitless 1 2K-2P-LL Hybrid Inverter , as commercially available on the Effective Date of this Guide.

For support, contact:

(USA) +1 (972) 578875 ext. 2| support@sol-ark.com
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Important Safety Instructions

This manual provides crucial information for installing and operating the SeArk Limitless 12KHybrid
Inverter System. Qualified and authorized personnel are required to perform the installation and
maintenance procedures adhering to all safety standards and system requirements outlined in this
document. Sol-Ark assumes no responsibility for damageaused to a SotArk product by
unauthorized or unqualified personnel.

This manual is applicable to countries that comply with the certification requirements. Standards and
legal requirements of other countries might differ from the specifications outlined in this manual.

Symbols in this Document

0 WARNING: This symbol indicates information that, if ignored, could cause serious injury,
equipment damage, or death.

CAUTION This symbol indicates information that, if ignored, could result in minor injury or
equipment damage.

0 NOTE This symbol indicates relevant information that is not related to hazardous situations.

Symbolson the Equipment

CAUTION:Indicates risk of injury or equipment damage.

RISK OF ELECTRIC SHOCHKidicates components that present risk of electrical shock.
DO NOT INCINERATHEDo not dispose of product by incineration.
RECYCABLEProduct is recyclable. Proper disposal is required.

REFER TO INSTRUCTIONRBead operating and installation instructions before proceeding.

® R & bbb

TUV SGS marking indicates NRTL product testing and certification for compliance with
standards for North America and Canada.

i

DO NOT THROW AWAYProper disposal of inverters and/or batteries is required.

Vi Copyright© 2026 Sol-ArkLLC
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ATTENTIONRead all instructions and cautionary markings in this document and on the equipment
before installing the Limitless 12Kinverter. Failing to follow any of these instructions may also void
the limited warranty provided by SolArk.

All installations must conform to the laws, regulations, codes and standards applicable in the
jurisdiction of installation.

Before starting an installation, consult a local building or electrical inspector for current
requirements. Local codes may vary but are adopted and enforced to promote safe electrical
installations. A permit may be needed to do electrical work, and someazrles may require an
inspection of the electrical work. SotArk is not responsible for system design or installation and
makes no representations regarding system performance, reliability or compliance with local or other
codes or requirements.

When installed in the US, electrical installations are required to follow the National Electrical Code
(ANSI/NFPA 70) adopted by their local AHJ (Authority Having Jurisdiction) including any local
amendments.

General

WARNING: Risk of electric shock. Risk of fire. Only qualified electrical personnel should install,
troubleshoot, service, or replace the equipment.

WARNING: Risk of electric shock. Apply appropriate personal protective equipment (PPE) and follow
safe electrical work practices during installation and service. Turn off all power supplying this
equipment before working on or inside equipment and ensure that no @rge remains in the
equipment. Always use a properly rated voltage sensing device to confirm power is off. Replace all
devices, covers, and doors before turning on power to the equipment.

WARNING: Inspect the equipment for damage before installation. Do not install the equipment if it
has been damaged in any way.

WARNING: Do not insert foreign objects into any part of the equipment.
WARNING: Do not expose the equipment or any of its components to direct flame.

WARNING: Do not attempt to open, disassemble, repair, tamper with, or modify the equipment other
than what is expressly permitted in this manual. The equipment contains no useserviceable parts.
Contact the installer who installed the equipment for any repairs.

WARNING: Do not connect life-support systems, other medical equipment, or any other use where
product failure could lead to injury to persons or loss of life.

CAUTION Do not use solvents to clean the equipment or expose the equipment to flammable or
harsh chemicals or vapors. Do not allow petroleurbased paints, solvents, or sprays to contact
nonmetallic parts of the equipment.

CAUTION Do not use parts or accessories other than those specified for use with the equipment.

Limitless 12K Installation Manual| MA-00057 Rev. 1
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Installation and Use

WARNING: Risk of electric shock. Risk of fire. Only use electrical system components approved for
dry locations.

WARNING: Risk of electric shock. Risk of fire. Ensure that all wiring is correct and that none of the
wires are pinched or damaged.

WARNING: Risk of electric shock. Risk of fire. Before making any connections verify that the DC
disconnect(s) are in the off position. Double check all wiring before applying power.

WARNING: Risk of electric shock. Improper servicing of the equipment or its components may result
in a risk of shock or fire. To reduce these risks, disconnect all wiring before attempting any
maintenance or cleaning.

WARNING: Risk of electric shock. Always deenergize the equipment before servicing.

WARNING: Risk of electric shock. Do not use equipment in a manner not specified by the
manufacturer. Doing so may cause injury or loss of life, or damage to equipment.

CAUTION Risk of damageDO NOT connect the grid to th& OAD output terminal.

CAUTION Risk of damage. Do noéxceed500Vocon any MPPT on the SaArkon any MPPT on the
Limitless 12K

CAUTION Risk of damage or electric shock. All inverter inputshould only have one conductor
connected to them.

NOTE This device complies with part 15 of the FCC Rules. Operation is subject to the following two

conditions: (1) This device may not cause harmful interference, and (2) this device must accept any

interference received, including interference that may causeindesired operation. Changes or

GYTRNRAC qRYUt WOYqWW+ Gl Wt t 0! WEGGI Y2WIT WH! W6 WWGe! q! W Wt GYU
authority to operate the equipment.

Environmental Conditions

WARNING: This equipment is intended for operation in an environment having a minimum
temperature of -40°C ¢40°F) and a maximum temperature of 60°C (140°F).

WARNING: Install the equipment in a location that prevents damage from flooding. Ensure that no
water sources are above or near the equipment, including downspouts, sprinklers, or faucet.

Transportation and Handling

WARNING: To protect the equipment and its components from damage when transporting, handle
with care. To help prevent damage, leave all equipment in its shipping packaging until it is ready to be
installed.

WARNING: Risk of physical injury or death. Use caution when using lifting equipment to move battery
modules and components.

WARNING: Risk of physical injury or death. Boxed battery modules.

Requirements for Installation Personnel

All work MUST comply with local code, regulations, and industry standards. The installation of the
Limitless 12Kcan only be completed by qualified people with appropriate qualifications as
determined by the local AHJ.

A DO NOT exceed00Vocon any MPPT on the SaArk.

Viii Copyright© 2026 Sol-ArkLLC



Before You Start

0 Before you start, pease note some important considerations about your Se/Ark Inverter.

Dimmer Switches

The SolArk inverteris designed to be compatible with most standard dimmer switches; however,
compatibility may vary depending on the specific dimmer model and its settings. Light flickering, reduced
performance, or improper dimming may occur when used with this inverter.

AC Coupling (Load Side) is Not Supported

AC coupling on the inverter's critical load output terminal KOAD) will no longer be supported in SeArk
firmware after versionMCU E.2.2.§ in combination with COMM 1.4.5.2

The AC Coupling feature is limited to th6&ENterminal due to multiple limitations and disadvantages with
using the LOADterminal for AC coupling:

1 The SofArk will not display or report ACcoupled power production of the connected inverter.

1 Inthe event of a utility outage, the SeArk may cut power to loads for several seconds to protect the battery. Longer
transfer times are expected when operating offyrid.

The inverter'sGENterminal cannot be used.
NSl Dkt We Wl Rt t WYNW ¢ad¢ NRUN LWE AR with 19dd-side AC ¢ddplingla 6 I WNI1 RT WRU G

o For complete information, seethe AC Coupling Guide

Limitless 12K Installation Manual | MAD0057 1
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1. Product Overview

Inspect shipment

The box should include all items showrbelow. If there is damage or missing parts, immediately cabol-Ark
Technical Support at(972) 5758875ext. 2.

i 6cqkt WRUWaq6E WWHY #

TheLimitless 12K-2P-LL system includes the following components:

Component Description Quantity

Sol-Ark Limitless 12Kinverter
Wall mounting bracket

Filter rings

CAT 5Ecommunication cable

5mm T-type hex key for AC terminals

Temperature sensor

Wi-Fi / Ethernet antenna (dongle)
= MM Wb i@ Tiamsotthers (CT sensors)
Stainless steel mounting screws M4*12

Stainless steel anticollision bolt M8x80

XNlelTlT|o|MMO|IO|®@|>
RinID|IN(RPIRPR|IR|R|O|R]|R

LCD Sunshade(for outside installations)

2 Copyright© 2026 Sol-ArkLLC
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1.1 Inverter Components and Inputs

Component Name

A

PV DC disconnect

LCD touch screen

ON / OFF Button

Wi-Fi / Ethernet dongle

BMS RJ45 ports (RS485 / CAN)

Parallel RJ45 ports

Olmim|o|l0O|m

Battery terminals

Limitless 12K Installation Manual| MA-00057 Rev. 1
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Component Name

Input pinouts for sensors and

H accessories

| 3x MPPT inputs

J (60A) GEN terminal

K (100A)GRIDterminal

L (100A) LOAD terminal

M GROUND / NEUTRAL Busbars
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Dimensions
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Knockout View from Bottom of Inverter
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Datasheet

12K-2P-LL Hybrid Inverter

RESIDENTIAL NORTH AMERICA SKU: 12K-2P-LL
Max. Allowed / Usable PV Input Power 19,200 W
Rated MPPT Voltage Range 150 - 425V
Start-up Veltage (V) / Max. PV Input Voliage' 125/ 500V
Max. Operating PV Input Current per MPPT 32A
Max. Input Short Circuit Current per MPPT 50 A
MPFT Architecture 3 MPFTs, 2 Strings per MPPT
Max. AC Coupled Input 14,000 W
MNominal AC Voltage L-L 120/240V: 208V
MNominal AC Frequency 50/ 60 Hz
Max. Continuous AC Quiput Power? 12,000 W
Peak Surge AC Output Power (10s, off-grid) 24,000 W
Max. AC Qutput Current (Batteries + PV) 50 A
Max. Continuous AC Qutput Power (Batteries Only) 10,000 W {41 A@240V)
Max. Continuous AC Passthrough (grid to load) 100 A
Max. Efficiency 97.6%
Power Factor Adjustment Range +/- 0.8 adjustable
Backup Transfer Time 5ms
Design (DC to AC) Transformerless DC
Stackable Yes; Up to 12 units in parallel
Battery Technologies Lead-acid or Lithium-ion
Nominal DC Voltage 48V
Operating Voltage Range 43 -59V
Battery Capacity Range 50 -9900 Ah
Max. Battery Charge / Discharge Current 220 A
Charge Controller Type 3-Stage with Equalization
Grid to Battery Charging Efficiency 26.0 %
Automatic Generator Start (AGS) 2-Wire Start - Integrated
BMS Communication CANBus & R5485 MODEBUS
Dimensions (Hx W x D) 654 x 452 x 254 mm (25.7 x 17.8 x 10.00 in)
Weight 295kg/ 65 b
Enclosure Rating IP&5 / NEMA 3R
Ambient Temperature? -40 - 60°C, >45°C Derating
Idle Consumption - No Load 96 W
Communication and Monitoring WIFI / LAN / 4G (optional)
Type of Cooling Intelligent Air Cooling
Standard Warranty 10 Years

Protection and Certifications

UL1741 3rd 5B, UL1741 CRD-PCS, IEEE1547-2018 and interoperability using
Certifications and Listings IEEE2030.5, Hawaiian Electric SRD V2.0, UL169%B PVDC AFCI, UL1998, CSA
C22.2 No. 107
PV DC Disconnect (NEC 240.15), Ground Fault Detection (MEC 6%0.5), Rapid
Shutdown Control (MEC 690.12), Arc Fault Detection (NEC 690.11), PV Input
Lightning Protection, Reverse Polarity Protection, and Surge Protection (DC
Type Il / AC Type II)

Integrated Protection Systems

1. Refer to the Installation Manual for PV string sizing details. Maximum input voltage is based on array open-circuit voltage at minimum design temperature.
2. Max. continuous AC output: 12,000 W (load/grd seli].
3. Derating applies above 3,000 m (7,842 f).

P

Copyright & 2026 Sol-Ark LLC | P5-00045-01.1
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1.3 Connection Requirements

Limitless 12KTorque Values for Terminals

Do not use impact drivers to tighten any fasteners on the S@rk

All wire runs should be sized to be at or below a 2.5% voltage drop
at full load. Wire size must comply with your local electrical code.

A. Field Wiring

All wire runs should be sized to be at or below a 2.5% voltage drop at full load. Equipment wire sizing must
comply with the NEC or local electrical code.

The table below shows the ampacity ratings of the various connection points in the field wiring area of the
inverter. Copper conductor is recommended.

Fi.el.d o Terminal Terminal Wire  Torque

erlng Description Rating Size (min-max)  [in-lo] Torque [Nm]
Terminal

G Battery terminals 300Abc 2/0T4/0 AWG 46 inlb 5.2Nm

H Inputs for sensors and accessories

| MPPT inputs 60A bkc 10 AWG

J GEN terminals 60A DC 411 AWG 26.5inlb 3 Nm

K LOAD terminal 100A AC 271 AWG 26.5inlb 3 Nm

L GRID terminal 100A AC 271 AWG 26.5inlb 3 Nm

M GROUND/NEUTRAL Busbars 6T1AWG 26.5inlb 3 Nm

Limitless 12K Installation Manual| MA-00057 Rev. 1
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C. Sensors andAccessories Requirements

Component Wire Size Range Max Distance

0'710' [3 m]: 23 AWG included

AR 18-23 AWG 10'T 164' [50 m]: CAT6 extendable
C . 0'T1100' [30 m]: 24 AWG
Communications 247 23 AWG 100'T 400" [120 m]: 23 AWG
RJ45 Parallel o'T7 [21 m]: |nC|Uded
Communication CAT SE or better 7'120' [6m]: Extendable
Qno mm]
T I
45/8in
v [24.5mm] _v[16mm]
v 1/4in
4 [6.35mm)

4/0 AWG max 1 AWG max 10 AWG max 10 AWG max
Batteries AC Conductors PV conductors Sensors

CTSensors(Included)

0.96”
(24.2 mm)

8 Copyright© 2026 Sol-ArkLLC
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2. Installation

Backup Circuits

TheLOADconnected service pand is called the Essential Loads Panel . You must keep theEssential Loads
Panel within the limitations of the unit:

1 Grid Tie> 24 kW = 240V *1.00A max (passthrough)
1 Off-Grid > 10KW = 240V #1A continuous
Verify that every load circuit power (P=V*1) does not surpass the limiisted above.

Single System Install

Proper tools and materials are essential to ensure a safe, efficient, and codeompliant installation.

Partial backup

Connect the output of the backfeed breaker or line side tap (depending on the point of interconnection) to the
GRIDterminal.

1. Install anexternal disconnect between the interconnection and the SolArk. Size the disconnect according to
code.

2. Connect the LOADoutput to the Essential Loads Panel. Follow electric code to select proper wire gauge.

Whole -Business backup
Connect the utility grid directly to the GRID terminal.
1. Install an external disconnect between the grid and the Sehrk. Size the disconnect according to code.

2. Connect the LOADoutput to the Main Service Panel. Follow electric code to seledhe proper wire gauge.

faqkt WGYH T RAG W WY WHYUUHqWE UBBATAKIDr 8,apSW), SEh adlétriglbr @itk Y 2 Ga 1T Wt VY
inverters, to theR U 2 1J IGGNiérrrinal. Only one AC source can be connected to th&ENterminal at a time.

. Grid
Grid ~ ¥

Main
Panel

1
"1

Subpanel Battery 48V

Battery 48V

o —

Partial Backup Whole-Home Backup

Limitless 12K Installation Manual| MA-00057 Rev. 1 9



A. Considering the dimensions of the inverter, find a suitable location for the system.

Sol-Ark

There must be at least 6 in [15 cmjf vertical clearance and 2 in [5 cm] of side clearance for proper heat

dissipation.

22"min [5 cm]

26" [15 cm]

7

f %@[FA{H}(

LIMITLAAS POWRR

[

~_

26" [15cm]

22"min [5 cm]

26" [15cm]

il

26" [15cm]

i o1 -

220" [50 cm]

Under certain conditions, the National Electrical Code® specifies greater clearances. Ensure that the
prescribed clearances in accordance with the National Electrical Code®, paragraph 110.26 and Canadian

Electrical Code® CSA C22.1 are adhered to.

TheLimitless 12Kis a NEMA 3R 1P65 enclosure rated for outdoor installation but it can also be installed

indoors.

10

PROTECT THE LCD SCREENm direct exposure to UV light.

Copyright© 2026 Sol-ArkLLC
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B. Use screws or anchorssuitable for the support surface and capable of supporting the weight of the inverter
(651b / 29.5kg).

1 For Concrete or Masonry Mounting : Use a minimum of 53/8in expanding anchors (not included).

1 For Wood Frame Mounting: Use a minimum of 53/8in lag screws with flat washers, making sure to anchor into at
least 2 framing members. (not included)

1 For Metal Framing Mounting: Use a minimum of 51/4in self-tapping metal screws with flat washers(not included).

T
P
-

C. In case a different anchorage is required, calculate the support needed to properly hold the weight of the equipment.

Damage to the LCD Screen due to direct sunlight exposure will not be covered by warranty.

D. Mount the inverter in the optimal orientation as showrbelow.

|

o0&

E. Remove the film cover from the LCD screen.

Limitless 12K Installation Manual| MA-00057 Rev. 1 11
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Installing the LCD Sunshade(outside installations only)

If the SolArk inverter is installed outside, be sure to attach th& CD Sunshade This will help prevent screen

damage from UV exposure.
ADNGWYnnWg6 WWGHOcet qRAWNRG G WNI Y IRt Gac! Wt e
not already removed.

1. Make sure the surface is clean and dry before installation.
2. Assemble the sunshade flap:

a fUt Ul qWagélWnidc¢ Gkt W6RUNIWIWGF
base plate.

Wt dVYaqt wyuol

b. Verify that the flap opens and closes smoothly.

3. Attach the base plate:

a. Peel the backing from the doublesided adhesive tape.

b. Align the base plate with the display aregust above the
LED lights forDC, AC, Normal, and Alarm

c. The adhesive is permanent, so confirm the alignment before applying pressure.
d. Press firmly to secure theLCD Sunshade
The flap should cover the LED lights, LCD, and the blistéype buttons when properly installed.

Damage to the LCD Screen due to direct sunlight exposure will not be covered by warranty.

Need to purchase an LCD Sunshade

LCD Sunshade were included with SotArk inverters starting on May 4, 2026. If you have an outdoor
installation and did not receive an LCD Sunshade you can purchase one by going to th8ol-Ark Online Store

12 Copyright© 2026 Sol-ArkLLC
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2.2 Integrating Batteries

Note: Itis best practice to not mix battery banks o# different make, model, age, or chemistryDoing socan adversdy affect
performance, and in some casesit could be hazardous.

Limitless 12Kmust be OFF while you connect the batteries.

1. Depending on the battery voltage, wire the battery bank in the possible configurations shown below.

2. Battery breakers must be OFF when wiring. If your battery bank does not have internal breakers, maintain
the necessary safety measures when handling.

Limitless 12Kis a48Vpc nominal system. DO NOTconnect the inverter to any other battery configuration. If

you use 12V batteries, yoMUST NOTexceed 4 batteries in series. The inverter can work with any battery
chemistry

as long as it remains within the range a#0Vpc to 60Vpc.

YES

+ Ccomms$

48V Batteries in Parallel Connection 12V Batteries in Series Connection

Series and parallel connections for complete 48V battery ban

[ A Do NOT reverse polarity. The system will be damaged, and warranty voide]i!

Important Note: Multi -system installation
ALLparallel invertersMUSTconnect to a single battery bank. Otherwise, the system wilNOT operate properly!
DO NOTuse separate battery banks in parallel systems.

Limitless 12K Installation Manual| MA-00057 Rev. 1 13
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F oAl

| ——

48 18V
48V

Follow all battery manufacturerspecified values to ensure proper charging and discharging.

Copyright© 2026 Sol-ArkLLC
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2.3 Battery Communication

RJ345 Configurations

TheLimitless 12Kinverter
achieves battery
communications through a
single R345 port labeled
BMS 485/CAN.

12 3 456 7 8

Pl=
&

Both Modbus RS485and

Battery CANBuSs ports can do
Modbus communication.

/BMS 485/CAN Modbus

|| AL A

Parallel_A Parallel_B Meter-485

|

71z
EEGEBSEEHESRSEESHS ®
™“2345678 1™234586 78 BB + -
RJ-45 Port Configuration
Pin RS485 BMS 485/CAN
1 RS485 B -
2 RS485 A+ --
3 - -
4 - CAN Hi
5 - CAN Lo
6 GND GND
7 RS485 A+ --
8 RS485 B -

@ Foracomplete list of supported battery communications, seesol-ark.com/battery-partners

Any damage caused by the improper use of the communication protocols (CANBUS or MODBUS) will n
be covered by warranty. Modbus map is available upon request fREAD operations only. ContactSol-
Ark Technical Support to receivethe MODBUS map.

RJ345 Configurations

If an external device utilizesEBMS Lithium Batt 00, you must change theModbus SN of the inverter to01,
because the default value is 00.

Limitless 12K Installation Manual| MA-00057 Rev. 1 15
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2.4 Connecting PV Modules

[ TheLimitless 12Khas 3 independent MPPTSs that support up to 2 PV strings each. MPPTs can hanﬂe a

maximum Voc of 500V and andc of 60A but will selflimit and operate at A max.

Max. Usable PV Power £9.2 kW (= 5%) | Max input power per MPPBA kW | Max recommended input
voltage per MPPT = 425,)| Max input current per MPPT =22 (selflimiting).

A Design for a max input current of 2A per MPPT. The inverter will selimit beyond 32A. If kcexceeds60A, damage will occur.
A pv source Circuit max voltage of 500VDC; damage can occur with PV strings whose cpénuit voltage exceeds 500VDC

0 Strings in parallel on the same MPPT must have the same designed opercuit voltage (Voc); otherwise,
the system will be limited to the lowest string voltage.

o PV1 A/B must have the same Voc.

o If the solar panels are oriented in different directions and connected in the same MPPT, there will be a loss
of PV efficiency.

o According to NEC Art. 690.43, exposed neaurrent-carrying metal parts of PV module frames, electrical
equipment, and conductor enclosures of PV systems must be connected to an equipment grounding
conductor. All grounding conductors and grounding electrode should be installed according to NEC Art.
690.47 or as required by the AHJ.

For groundmounted arrays, SotArk recommends installing an auxiliary grounding electrode placed near the
array to ensure optimal earthto-ground resistance of the grounding system. This auxiliary electrode must
follow the requirements of NEC Art 250.54.

Connect the solar panel strings using either of the following configurations:

= I C N R N R B C — A oA oo [ e
anng PVTA String PVTA
Y Connector  — ——5 =5 5 (Y Connector r W e B e M e —

+
Y connection Individual strings

16 Copyright© 2026 Sol-ArkLLC
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AC Coupling

TheLimitless 12K-2P-LLinverter supports adding AC coupled solar panels. The marum solar input power
can be expanded by coupling micrar string inverters into theGEN terminals.

A full AC coupled solar system is not recommendetbecause power control and monitoringare limited.
Having DC coupled modules or a combination of DC coupled and AC coupled solar panels is always
preferred.

AC coupled inverters need to be either UL 1741SA or UL 1741 certified. This certification confirms the
RU211 ql kt WEHRIORq! WaYWl Rt AYUUURqWN I YO Wa AKEd IsaRely LA ¢+ 13T Wy Oow
frequency-shift to control the AC coupled poduction.

Benefits of AC Coupling on GEN

1 Produce solar power during grid outages

1 Backup transfer time is not affected

1 Frequency shifting and relayscan fully isolate or disconnect the circuit if necessary
The maximum allowed AC coupling inpuis 14,000W

In Off-Grid systems, SotArk uses Frequency Shift technology to shut down AC coupled solutions when
@ the battery is full. GridTied AC coupled solutions will always sell excess solar power back to the grid.
Limited to Load will NOT limit production when AC coupled.

AC Coupling Dark Start ofGEN

If the inverter is unning off-grid andreaches battery shutdown, the inverter will close theGENrelay for 10
minutes to try to import AC coupled power. Thigrocess will repeatthree times per day, every 2.5 hourslf the
three attempts fail, the timer will restart the next day at 8:10\M and repeat the process.

© For dark start to succeed, AC coupled power must exceed the load profile so it can charge the batteries

Limitless 12K Installation Manual| MA-00057 Rev. 1 17
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2.5 Integrating a Generator

When needed, the SolArk inverter can make use of a 240 Volt generator to charge the battery connected to
the SolArk via the GEN port.

Generators Smaller thanl4kW A On GENTerminals

Supports ONLY 120/240V SplitPhase generators.

60A rated GEN terminal. @ 58A continuous.

Less than 15% Total Harmonic Distortion (THD$ recommended to avoid frequent disconnects
NOT compatible with:

1 120V Single Phase Generators

f 120/208V 3Phase Generators (2 of 3 Phases)G Voids SotArk Warranty

Generators Greater than 14kWA On GRID Terminals

Supports 220V Single phase, 120/240V Split phase, 120/208WPhase (2 of 3 phases)Select the correct grid
type before connecting the generator.

il
il
il
il

o ProgramGEN Connect to Grid Input:
i} > Limiter > Other >  GEN Connect to Grid Input.

DO NOTuse Grid Sell in Off-Grid systems.Doing so could potentiallydamage the generator. Installation of CT
sensors on generator lines is only required A 1J ¢ t LLIE Gsdngeiediohe used.

Weekly Gen Exercise : If a generator has twewire start compatibility, it will have weekly generator tests. This test

(1) occurs at 8:00AM (local time) every Monday by defayland ittakes 20 minutes to complete. The generator will start and
stop automatically.
You can disablethe test by specifying:00 | 00 min in the option Generator Exercise Cycle Day & Time .

Improve the Generator & SeArk Compatibility

Navigate through the menus and program the following settings to improve the SArk and generator compatibility
and operating range to avoid frequent disconnections.

1. Change the grid mode tdGeneral Standard: £¥ > Grid Setup > Grid Selection > Grid Mode .

a. Tap and use the navigation arrows to cycle through the different grid modes. Choo&eneral Standard
2. Increase the frequency rang of operation:&¥ > Grid Setup > Connect >Reconnect

a. IncreaseGrid Hz Highto 65Hz.

b. DecreaseGrid Hz Lowto 55Hz.

c. Make thesame changes for theNormal Connect settings.
3. Increase the voltage range of operation:

a. Increase Grid Volt High to 275V.

b. Decrease Grid Volt Low to 185V.

c. Make the samechanges for theNormal Connect settings.

Sol-Ark will not charge the batteries using the generator unless thgtart V or Start % condition is met. Only one

@ condition (V or %) can be modified at a time, depending on the control mode selectedfse Batt V Charged or Use
Batt % Charged ).

18 Copyright© 2026 Sol-ArkLLC
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2.6 Grid Peak Shaving

© To use PeakShaving on a generator, the equipmen¥lUSTbe connected to the GRIDterminal of the inverter.

Peak-Shaving helps reduce grid consumption during peak demand by | Basic Setup
utilizing battery backup power. It can also be used to prevent generator Display | Time |Advanced|FactoryReset| Parallel
overload above a specified power threshold. sl st On Clear Are Falt | orameters
045000
Improper PeakShaving parameters can lead to depleting the battery bank. \:IGen peak-shaving e
For more information on this feature, visit the SeArk Knowledge Huh 045000
000100
. . 238094
1. Install the CT sensors on grid / generator lines L1, L2. The arrows on th(l’DG"d"ea"""a‘”"g
CTsMUSTpoint toward the grid / generator. DAutodetectHome Limit Sensors CTrtio[2000 |
2. The SotArk supplies power from the batteries whenever th@ower Jomncel | ok | ustime[oms |

threshold is met.
Grid peakshaving setting

o Grid PeakShaving will automatically enableTime of Use and MUSTbe configured.
To configure timeof-day-A ¢ + 13T WA ¢ t WHié & Bs@sbhsHige49.1J L /b

Limitless 12K Installation Manual| MA-00057 Rev. 1 19
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2.7 Automatic Generator Start

1. Gen Chargeis used when the generator is connected to th6&EN Batt | Charge | Discharge | SmartLoad | Wind Turbine

terminal. f—— Float V 54.8V
a. Start V or Start %is the setpoint/condition that must be fulfilled to Startos[30% | [30% | |AbsorbtionV 555V

automatically start the generator. A EqualizationV  55.5V
30 Days 0.0 Hours
b. To charge from theGEN source, check the Gen Chargebox. | Jcenchage |/ Gridcharge

o . . i Generator Excercise Cycle Day & Time>> Mon 08 :00  20min
C. Batteries will charge from a generator until the battery bank

accepts 5% of its programmed capacity in Amperes (A). This is | lGenForce [ CANCEL ] [ oK
equivalent to around 95% of the state of charge (SOC).

) ) ) Generator and grid charge settings
2. Grid Charge is used to charge the battery from thésRIDsource (either

the Grid or a generator).

a. Start Vor Start % is the setpoint/condition that must be fulfilled to start the battery charge from theGRIDsource.
This will auto-start a generator as well.

b. To charge the battery from théGRIDsource, Grid Charge must be selected:%¥ > Battery Setup > Charge.
c. O From utility grid: the batteries will be charged to 100% SOC.

d. ©From generator: the batteries will charge until the battery bank accepts 5% of its rated capacity in Amperes (A).
This is equivalent to around 95% SOC

If Time of Use(TOU) is enabled, a time to charge from th&RIDor GENsource MUSTbe designated. Be sure to

© checkthe Charge box for the time intervals needed; otherwise, the generator will not start automatically even if
Start V or Start % condition is met.

To use the automatic generator start feature, the generator must have awire start component, and it must
be connected to ports1l and 2 on CN2 boardsl t |28 LHtegrating Sensors and Accessoriegon page21).
Consult the generator manufacturer to find out if your generator has a compatibl2-wire start feature.

Gen Charge / Grid Charg&

Ais how many amps(DC)are supplied to the battery from a generator. Adjusting and limiting theEN or

GRIDA2c¢leDWs ROGWIUt 21 DWadcaqlt acaawnNUUl ¢qYl t Wel JWOYqWyz2l ¢
connecting more than one SolArk in parallel, multiply theGen or Grid A value by the# of Sol-Ark inverters to

get the actual current (A) that will go into the battery bank.
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2.8 Integrating Sensors and Accessories

CN1

7z

.....

"2 345 86 7 8

23456 7 8

Inverter pinouts for sensors and accessories

Sensors and accessories connect to these inverter pinouts:

CN1

iegr:sz(;r Battery temperature Not polarity sensitive. Used for voltage compensation.

+3 &-4: CT1 Current transformer (CT) inputs

+5 &-6: CT2 Current transformer (CT) inputs

7&8 Not in use

CN2

1&2  Gen Start Relay l;lorr;;{l/),/ iggg'ro\elr?;;())r generator twewire start

3&4 Not in use

5& 6 Not in use

788 12Vdc power supply for RSD transmitters
(100mA max, 12VDC, 1.2W)

RSD Input

B & B: Emergency Stop Normally open dry contact for emergency stop

+, - Not in use

Limitless 12K Installation Manual| MA-00057 Rev. 1
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Temperature Sensor

1.
2.

O Lithium BatteriesDO NOTrequire our external temperature

Place the sensor between two batteries as shown below.

Secure with tape and place away from the battery terminals to prevent
overheating.

This sensor has no polarity. The temperature sensor helps perform
charging adjustments and capacity calculations due to
temperature.

voltage
changes in

BMS Port (CAN/RS485)

1

This port is used to set up a Lithium Battery in closetbop communication with the Limitless 12K
See theBattery Integration Guidefor more information.

You must use an RJ45 connector.

Only use the CAN port for battery BMS communications (the CAN port supports both CANBus protocol and Modbus
protocols).

GEN Start Signal (Twavire start)

f
f

Wi-Fi / Ethernet Antenna (Dongle)

1

1

22

Gen start relay:pins 1 & 2 on CN2.

The signal comes from a normally open relay that closes when the generat®tart condition is met.

Remote monitoring andsoftware updates require an internet
connection through the WHFI / Ethernet Antenna (Dongle).

Compatible with Wi-Fi or Ethernet connections.

Wi-Fi dongle (antenna)

Copyright© 2026 Sol-ArkLLC
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Installing Filter Rings

If your inverter came with a set of filter rings, follow the stepkelow to install them on the battery conductors.
Make sure that both (+) and-J wires pass through both toroids simultaneously.

When there are 4 wires, all conductors must go through the toroids as shown.

A B C D E F

OOOO 8

Packing box offilter rings

. *A: 25.9x28x13 mm

B: 31x19%x19 mm

. C: 80x50x20 mm
D: 55.5x33x23 mm

E: 50x32x20 mm

F: 31x17x19 mm

1 small black filter ring for temperature sensor(outside diameter25.9mm)

3 small black filter rings for CT sensors,two-wire start and RSD(outside diameter 3Lmm)
1 large black filter ring for battery (outside diameter 80mm)

1 medium black filter ring for PV terminal(outside diameter55.5mm)

1 medium white filter ring for grid port(outside diameter 50mm)

2 small black filter ring sfor gen and loadports (outside diameter 31mm)

Limitless 12K Installation Manual| MA-00057 Rev. 1 23
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Filter Ring A(1 small black filter ring

1. Pass thetemperature sensorthrough filter ring Aand wrap it aroundthree times.

Filter Ring B (3 small black filter rings

For each of the three filter rings B: wrap the wirehree times around the filter ring, then thread the end of the
wires through the filter ring. Do this for each of these components:

1. CT_L1_in(3,4)CT_L2_in (5,6pn CN1 Wrap these wires around one filter ring B.
2. Gen_Start_relay1,2) on CN2 Wrap these wires around one filter ring B.
3. RSD 12V_outq{+,8-)on CN2and RSD _ input (B, BWrap these wires around one filter ring B

P:
g ﬁm? ¥;_\O
o le| o nEN .
* f 6llsllllalle]] o
- _
i é@ ollolloliolll |
| @_@OO@_@O
OO 1O
i OO0 O Olo
(0]
o O O O|o
(0]
(0]

<

T
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Filter Ring C (1 large black filter ring

Pass one positive and one negative battery power cable through filter rifgy then wrapthe cables around the
ring one time. Do the same for the other set of conductors.

Filter Ring D (1 medium black filter ring)
Thread the wires of the PV terminal througfilter ring D.

TE

@ ][00 0 Ofe

°[0 0 ole]
o e

=g
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Filter Ring E (1 medium white filter ring) E
TR,
PassGRIDconductors (L1, L2, Neutral) through o
filter ring E, then wrapthe cables around the ring ! )
three times as shown below. ° alls]] o
o @@
Q|0
do)ll(o ;
Olo
(]
o Ole]
(o]
o o

o omn

L1L2

Z|

Filter Ring F (2 small black filter rings)
Filter rings Fare the generator and load port ring. Follow the steps that apply to your setup

If using theGENport: pass GENand LOAD conductors through filter ring G then wrap the cables around the
ring three times.

If usingthe LOADport: Pass allLOADconductors through filter ring G then wrap the cables around the ring
three times.

E O
o
o}
o
o
o]
o]
o]

. —
GENHHJ JMLOAD

L1L2N L1L2N

26 Copyright© 2026 Sol-ArkLLC



Sol-FArk

2.9 Limit Sensors (CT sensors)

The CT sensors (or limit sensors) enhance system capabilities by enabling the use of the system work modes
known asLimited Power to Home (Meter Zero) andGrid Peak-Shaving. The CTs will measure and calculate
total load demand which the Limitless 2K will then use to accurately supply and offset all existing loads
(Meter Zero).

@ Ofl I RTW !t quat W YWOYqll Whe RED RIS RIDNBLIRY Lk |

Installing CT Sensors
1 Install sensors on incoming electrical service wires (L1, L2, and L3 if the system iNB

1 Embossed arrows on the sensors must point toward the grid.

olf the system is N, the arrows must point toward the inverter(s).

1 To ensure proper fit, check incoming wire diameters (grid or generator). If the sensors are too small,
you can contact SotArk Sales to purchase bigger CTs at 4#472-575-8875 ext. 1, orsales@sotark.com

X ROGRUT WA Y 5 (Meted @eYollbndbl 10 iU WA 1J ¢ trébEHré CT2sensofsH
E 1J 13 Bl imimitensdhl page45 for more information about the different work modes.

SeewViring Diagramsssifidrting on page69 for more information on CT installation.

Back-Feed Breaker Line-Side Tap

Meter Meter

CTs E Sl CTs
H LM )

Main Panel Main Panel

f
-
| -
48\"‘ - 48V
e ——
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CT Sensor Size
1 The Limitless 2K includes two200ACT sensors (@.96w b O

1 Sol-Ark offers extralarge 600AbI %N KOP T = tbb WO N Wt WUt YI + We GYULWI Whe I3t q lOWLW
Contact Sol-Arl Sales at +1 (972) 578875 orsales@solark.com to purchase larger CT sensors.

T Default SolArk CT ratio is 2000:1

Unless authorized,DO NOTchange CTRatio or warranty will be voided.

Wiring the CT sensor

1 Connect CT1 of line L1 to pins 3 (white) & 4 (black).

1 Connect CT2 of line L2 to pins 5 (white) & 6 (black).

1 Keep the wires twisted (whiteblack) throughout the connection.
l

If the wires need to be extended, use CAT 6 (shielded) cable to make an extension

laaaaannalannaaaas laas

N N N N N N NN N | I N AN (N NG N NN N N N N N

Vs
\_

“2 3 45 6 78 1™2 3 456 7 8 BAB + -

CT Sensors for 120V/240V Split Phase
9 Eachinverter includes 2 CT sensors.
9 sU0G! WYUVWGER! WYnWoNW U Y1+ Waet qWANWs R IJT Wa VY Wa6 W 13t RN

© T sensors are essential for multSol | £ Wt ! qJat Wt Wex RGRaUT WAYs 131 WqVWe ¥Yaldw
recommended.

CT Sensors for 120V/208V Threlehase

1 Install CT1 on L1 and CT2 on L2 of inverter 1. Program inverter 1 to Master, Phase A.

1 Install CT3 on L3 of inverter 2. Program inverter to be Master Phase B. Use pins 5 and 6 for CT3.

© CT sensors on Phase systemsMUST point in the opposite direction (toward the inverters).
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Configuring Automatic CT Limit Sensors

This function REQUIRESvatteries and 120/240V grid to auto detect and auto correct CT orientation. AC
coupled inverters need to beOFFduring the detection test.

If this test is done with connected AGcoupled systems, a factory reset of the SelArk must be performed.

1.

2
3.
4

Install the CT sensor as described imR.9 Limit Sensors (CT sensorsyon page27.
A battery connection and grid power are required before starting the automatic configuration.

i+ > Basic Setup > Advanced > Auto detect Home Limit Sensors

Wait at least 10 to 15 seconds while the inverter performs the test. The inverter will alternate the current distribution it a
lines, determining the correct orientation of the sensor.

9 sUWBXxRURQUT WGEGYs Ul WagVYWe YaWwWiYT DWuUY W] | RT U
o Be aware that all sensors have a 3% error.
f NYWe2YRT W BDGaRUNWGYs WI WagYWaqé e qRGRa! Weat I
1 Buying power from the grid will display positive (+) HM values, while selling to the grid
displays negative ) HM values.

CT wire extensions with shielded CAT 6 cable
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2.10 Emergency Stop and Rapid Shutdown

Note on optimizers : Some third-party module level optimizers may not be compatible withthe Sel | t WR U2 1J1 q 13| HOWf n W! Ye
consult a qualified installer for an alternative method for optimization, such as microinverters or another rapid shutdown &dion.

Powering the Rapid Shutdown Transmitter

There are two ways to set up your transmitter for rapid shutdown, depending on the rated power draw of the

AE?2 Wql ¢ Ut GRaqll IOW9 6 WHT WadéWicUencecrHgel DI kt W YRHzGWUgqeqRYUW
transmitter draws.

Option 1: RSD draws up to 100mA

The (B, B) emergency stop pins of thamitless 12Kare an ordinarily open contact that triggers rapid shutdown

(RSD) when closed. RSD will cut all power, includingthe Soll t K WRUqWI Uc o WGYs Wl W eGGa! wedU
outputs. The internal 12Vdc {3%) power supply of the SeArk (pins7 & 8 on CN2 will disconnect any RSD

transmitter that will then shut down all solar panels when the emergency stop button is pressed.

1 Emergency stop button connects to B, B) pins of the SolArk.
1 RSD transmitter connects to pins7 & 8 on CN2 (12Vdc power supply)

o Transmitters placed inside the user area of the SeArk can cause interference.

Inverter pinouts, Optimizers with RSD or standalone RSD

1y 2 3 4 5 6 7 8 By B _+ -
R P - 18 -
D 1]
‘ (]
Tramsmitter
N Receiver 1 Receiver 2 Receiver n
Emergency
Stop Button
Power Line Communication (PLC)
N
To MPPT w Transmitter Coil
- .

RSD Warning!
The Builtin 12Vdc power supply of theLimitless 12K (Pins7 & 8 on CN2) is rated for 100mA (1.2W)Do not exceed!
If you are unsure of the current (A) rating of the transmitter, contact the manufacturer before connecting.
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Option 2: RSD transmitter draws greater than 100mA

If a transmitter is equal to or more than the maximum 100mA limit, it can still be integrated into the SArk
inverter through an external power supply connected to th€e OAD output.

Pressing thee-stop button will disconnect all AC outputs, cutting power to theLOAD service panel, which
will initiate rapid shutdown.

c IJ1 Hrkekample.

Emergency
Stop Button

Inverter Pinouts “LOAD™
ByB + - Service Panel
[ [T 11 - 1 [1 4
Zizi7
- CE] [ 8 | E
(o L afa |
[ sle | _
[T als External Transmitter
N L

Reciever 1 Recievern

Power Line
Communication (PLC)

To MPPT

N
Y

Transmitter Coil

Rapid Shutdown Product Recommendations

These recommended rapid shutdown solutions are readily available on the market:

il

f
f
f
f

Tigo TS4A-F

Tigo TS4A-2F

NEP PVGGuard
APsmart RSD $PLC
APsmart RSBD
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2.11 PoweringUp the SolArk

0 TURN ON the inverter with at least one power source: Battery, PV, or Grid.

1. Check the voltage of the battery bank

A. Voltage of the battery must be between 40M - 60Voc.
B. If applicable, turn ONinternal switches of the batteries. Measure individual voltages.
C. Verify that the voltage of the battery bank at the S@\rk terminals is adequate.

{ADO NOTreverse polarity.DO NOTturn OFFbattery disconnect if any current is flowing into or out of the battery. J

2. Check the voltage of each PV input circuit

A A Input voltage must not exceed 500Wc.
Input voltage must be above the startup voltage of 125¥.

B
C. Do not ground PV+ or PV
D

Verify polarity in each PV string. Backward polarity will measure 0Vdc by the Sak and will cause longterm
damage.

© Ppv alone turnson the LCD screen only.Thelnverter requiresgrid and/or batteries to operate;
otherwise,¢ ULlI/ABE [ [ wWG It 1 ¢ NDIJWs ROGWE GGUEI O

E. The PV DC disconnect switch on the side of the inverter will turn the PV ON or OFF.

3. Check GRID input voltage

32

A. Use theGRIDterminals to measure AC voltage with a multimeter.

B. Measure line (L) to neutral (N) voltages oBRIDterminals. Ensure 120\Mcon all phases.
C. Measure line (L) to line (L) voltages cBRIDterminals. Ensure 240\c. (If voltage reading is close to 220V or 210V,
verify if grid is singlephase or threephase instead).

D. Verify that voltage between Neutral and Ground is Q¥.

E. Verify that voltage betweerGRID Lland LOAD L1is OV. Do the same for L2.
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4. Power ON thd_imitless 12K| Single Inverter Systems

Follow the instructions below for your power source.

4.1 Powering up from a Battery bank
A. TurnON the battery breaker(s).
B. PRESShe power button to the ON position.

C. PROGRAMhe settings on the inverter according to youBattery and GRIDtype.
The unit is programmed irSplit Phase 120/240V by default.

Wait for theNormal LED indicator to turn on. This may take a few minutes.
TurnON the PV DC disconnect switch. Wait for theDC LED indicator to turn on.
TurnON the external GRIDdisconnect. Wait for the AC LED indicator to turn on.

TurnON the internal LOADand external GENbreakers.
OFF ON

® m m o

4.2 Powering up from the Grid
A. TurnONthe externalGRIDT Rt #Y U U 1 # q LWACHLLKIE € RIR 1D R H it gNOT piepd théapawlerlblittsnly eDLL 2

B. PROGRAMbhe settings on the inverter according to youGRIDtype. The unit is programmed irSplit Phase 120/240V
by default.

PRESShe power button to the ON position.

TurnONaq 6 W WA é W? 9 WT Rt #Y UU U HDCHILZ R @ HI& KDILUR &R q Nh Wig Malé B wWewy 0o
Wait for theNormal LED indicator to turn on. This may take a few minutes.

TurnON the internal LOADbreaker.

nmoo

1  If your system does not have a PV source, you can skip steps D and E. Under these
(1) conditions, the inverter will operate in passthrough mode only.
1 If no battery bank is connected to the inverter, th6EN port will be disabled as it
requires the batterySOC% to open and close the internalGEN port relays.
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5. Power ONLimitless 12K| Parallel install

5.1 Powering up from a Battery bank

1.
2.
3.

7.
8.

TurnON the battery breakers for all of the units, the order does not matter in this step.
PRESShe power button to the ON position in all units; the order of the units is not important.

SELECTas the 'Master" unit one of the inverters tctPROGRAMbhe GRIDtype andBattery settings. By default, the
units are set toSplit Phase 120/240MFOWUN 6 W WGe¢ | ¢ G N WRYGGa URBec qRYUWs RO G WHY
mEOEc2U0mwllec URqt tOWf qkt WOYqWUUHRLDEt ¢ ! WqYWGI YNl ¢aw] Af 2we U1

SETthe "DIP switches" as shown in 5.1 Before Enabling Parallel Operation©RRIDGRAMeach inverter for parallel
operation as shown in "5.2 Parallel Systems Programming Sequence".

VERIFYthe GRIDandBattery G¢ | ¢ G Jaq 11 + We | WWGI YGUI 6! Wal ¢ Ut m13l I 3T Wnl Y
for the Normal LED indicator to light up on each unit. This may take a few minutes.

Turn ONthe PV DC disconnect switch for all units. Wait foDC LED indicator to turn on for all units.
TurnON the external GRIDdisconnect/breakers. Wait for AC LED indicator to turn on for all units.
TurnON the internal LOADand external GEN breakers.

5.2 Powering up from the Grid

34

1.

Acl caoanawrYabe URHe qRY UL §NWHWWIt q¢ Ha Rt 6 10T Ws Raqé Ye ql
activate parallel operation for the inverters.

The poweringup process is the same as the one described for single inverter systems 5.2 Powering up from the
Grid" on the previous page
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2.12 Power Cycle Sequence

Single Inverter Systems

1.
2.

N o o &

TURN OFRall AC breakers and disconnectsGRID, GEN, and LOAD).
TURN OFFthe built-in PV DC disconnect switch on the side of the inverter.

PRESSthe power button, making sure it is in the OFFposition. The LCD screen will turn off after a few
seconds.

TURN OFRhe battery breakers.

Wait a moment (~1 min) to make sure the inverter is completely de -energized.

Make sure that the Sol -Ark is properly connected to the batteries, solar panels, GRID, GEN, and LOAD.

Reverse the steps to turrON the SolArk.

Parallel installation

1.

N o g &

TURNOFFall AC breakers/disconnects GRID, GEN, and LOADs Wn Y1 W¢ G b We URaqt IOWE ¢!l qlls Raé
proceed to the "Slave" units.

TURNOFFthe built-RU WA é W? 9 W Rt AYUUUHqUW s RaASWYUWq6 W RT WY ™n Waé U
to the "Slave" units.

PRESSthe power button, making sure itis inth@©FFGY+t RqRYUWE q¢ | qlis Rqé Wad W Wm~ ¢t qldl
units.

TURNOFFthe battery breakers. The order of the units in this step is not important.
Wait a moment (~1 min) to make sure the inverter is completely denergized.
Make sure that the inverters are properly connected to the batteries, solar panel§RID, GEN, and LOAD.

Reverse the steps to turrON the inverters. When powering ON, always start with the "Slave" units and finish with the
"Master" units.
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3. User Interface

3.1 LED Indicators

4 N

AC Normal Alarm

. - )

Green > DC Solar Panels Green > Gridis Green > SotArk isfully Red > Alarm state. Check the
connected and providing connected and providing energized* and inverting alarms menu. Home Screen >}
voltage. voltage. power. SE!tquaw dcel

OFF > Minimum MPPT voltagt
not met, wrong polarity or no
P\bc.

OFF > Not fully energized*, in
fault state or in passthrough
mode.

OFF > No alarms / error codes /
setting change notifications

OFF > Grid voltage out o
range or OffGrid system.

*Fully energizing the unit constitutes at least:
0 a. DC Solar panels AND Grid

OR
b. Batteries only
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3.2 Main Menus

@ ‘ Solar Today=0.0 KWH

I O
V A k
KW

19.50 0.00 0.00 0.00
KW KW KW
0 20 0 30 0 30

0 20

System Alarms 1/25/2021 03:05:27 PM Mo

Alarms Code

F13  Grid_Mode_changed
F13  Grid_Mode changed

Occurred

2021-01-1311:22
2021-01-1311:20

Main Screen

PV Power Generation

Solar Power Production

Limitless 12K Installation Manual| MA-00057 Rev. 1
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ow ow 93W 90w 130W
36%
M1: 0V ov 120V 50W  11:1.4A
0.0A 12: 1.0A
b o e e eewsww s
M02E) gv LD:OW  52W 40W  23.0C
oW oV 120V -- Sol-Ark 5K/8K/12K/15K/18K
M3:0V  HM:OW  2.8A  L1:0W " o
g 3 3 3 ~COMM: ###
g L2 2W  ac:41.7C -MCU: Verst
oW  LD:OW 41w 0.0Hz Betle :
000V  000A 0.0C 0% 0Ah
00V 00V 0A oA 0x00 0x00
Only w/ BMS Lithium Mode
1. 000V 000A 00C 00% 0.0v 0.0A D‘O|D
2. 000V 000A 00C 00% 0.0v 0.0A D‘O|O
3. 000V 000A 00C 00% 0.0v 0.0A ojop
4. 000V 000A 00C 00% 0.0v 0.0A ojoj
5. 000V 000A 00C 00% 0.0v 0.0A 0‘0|U
6. 000V 000A 00C 00% 0.0v 0.0A ojoo
7. 000V 000A 00C 00% 0.ov 0.0A D‘U|U
8. 000V 000A 00C 00% 0.0v 0.0A D‘0|U
9. 000V 000A 00C 00% 0.0V 0.0A D‘0|U
10. 0.00V  000A 00C 0.0% 0.0V 0.0A U‘B‘D
11. 0,00V  000A 00C 0.0% 0.0V 0.0A G‘U‘O
12. 0,00V 000A 00C 0.0% 0.0V 0.0A ﬂ‘ﬂ‘o
13. 0,00V 000A 00C 0.0% 0.0V 0.0A G‘D‘O

Grid Usage Graph

H

old 4 s to Force Smart Loads

.0 KWH ‘ @— Settings

100%

- Details Screen

Grid Power
Sell (-)/Buy (+)

Load Power
Consumption

Battery Power
Charge (-)/ Discharge (+)
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Details Screen

Total Power e OW oW oW ow ow |
0.0Hz 0.0Hz ov

miov || ov ov oW ov
V.1, &P of MPPTT Ao HM:ow | 0.0A o - V, 1, &P of L1

m2:ov ||\LLD:OW ow Battery Temperature
V, I, & P of MPPT2 00n [~y o Sensor
V1, &P of MPPT3 M3:ov || MW ) 008 hhaperts

OW__J\_LD: oW ow Sol-Ark’s Internal

Temperatures
A MPPT voltagesMUST NOT exceed 500V.

Battery temperature will measure 25°C by default if the battery sensor is not connected.

Opc Temp:Internal DC conversion side temperature.

AC Temp: Internal AC conversion side temperature. Output derating occurs at 75°C and above; shutdown occurs at 82°C.

=A =4 =4 4 =4

Grid column measures: Voltage, Current, Power and frequency of the utility grid.
o If selling to the Grid, Watts = negative)
o If buying from the Grid, Watts = positive (+)
0o HM: power measured by the external CT sensors. (L1, L2).
0 LD: power measured by the internal sensor o®RIDterminal. (L1, L2).

o Opposing GRIDor HM values indicate an incorrect installation of the CT.
E 1J IWiring Diagramsitdrting on page69.

PV Power Generation Graph

1 Displays power production over time for the PV array.
2 Use up/down arrows §, 7) to navigate between days.
3 Month view/ year view/ total production.

Grid Usage Graph

1 Displays power drawn from grid (+) / sold to the grid)(

2 écilellt WEHY2U W6 WWIRUVWRUT RACqUWBGYs Ul WHY2 N6 qwlnl YO Wa6 1|
3 éclelt WANGYs WasWWiRUNWWRUT RACqUWBGYs D1 W YOT WAHE HE wilg Y Waé6
4

This view can help to determine when the peak power is used from the grid.
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System Setup Menu

§éol—Arl<"

System Setup 08/14/2025 03:05:27 PM Thurs.

Only with BMS Lithium Mode

Sol-Ark 5K/8K/12K/15K/18K
- |D: sHHHEHHER

- COMM: #HHH#

- MCU: Ver#i#

3.3 Basic Setup

Display | Time | Advanced |Factory Reset| Parallel

Display Time | Advanced |Factory Reset | Parallel

’ CANCEL l [ OK l

[ I Year Month Day
Brightness | /|Beep [/ Ampm 2021 10 26
. . o Hour Minute Second
Auto Dim ./ 6005 ] Timesyne e 03 04 RE
Seasonl Season 2 Season 3
] Seasons c..pp II‘— 4 - Il |: -1
[ CANCEL } [ oK } CANCELENM""“HW‘ BN ERE
Basic Setup B
Display | Time |Advanced |Factory Reset| Parallel Display | Time | Advanced |Factory Reset| Parallel
@ Master @ Phass A
[ Factory Reset | | system selfcheck [ ]paralie Maddbus SN | 01
) Slave () Phase B
\_ Lock out all changes |_| Test Mode i PhaseC
D Meter->Grid D Meter2->Grid Tie|:| Meter2->Load
T Lock Grid Charging & Limited Meter Salact

No Meter

Information
provided by BMS

Basic Setup
Display

|:| Solar Arc Fault ON
|:| Gen peak-shaving

u Grid peak-shaving

Auto detect Home Limit Sensors

Time |Advanced Factory Reset| Parallel

ARC parameters

Clear Arc_Fault 030000

CT ratio | 2000

[ CANCEL }

OK J UPS Time | Oms

Display

Brightness: Brightness adjustment (+,-).

Auto Dim: Must be enabled at all times to validate the warranty of the LCD screen.

Beep: Enable / disable the alarm sound.

Time

Time Sync: Automatically syncs with the internet for daylight saving time changes.

BEUCAHGRUNDWBLNRG YW ' UFmwWRYE WI

DEYGGUUOT U 1ob

Seasons: Setup and customize the seasons for TOU.
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Advanced

Solar Arc Fault ON: Enables Arc fault detection algorithm on the MPPTSs.

Clear Arc Fault: Command to clear an Arc Fault® It must be done manually every time the system detects
an F63Arc Fault alarm. Sees8.1 SolArk ErrorCodesHon page83 for more details.

Gen Limit Power: Limits the power drawn from theGEN AC source. The inverter will reduce battery charge
when value is reached.

Load Limit Power: Sets a limit to the totalLOAD output power. The max output power of the inverter is
programmed by default.

Grid-Peak Shaving: Sets aGRID consumption threshold that allows use of battery backup power during
peak demand. External CT sensors are required. Peak shaving can be used on a generator provided it is wired
to the GRID terminal.

Auto detect home Limit Sensor: Detectsand autoH Y | | IJH qt Wa 6 W WGY & EtroR Refetdivca Wa 6 1J W9 Nt HOL
source not found. kb Wn Y1 WT Jqc¢ RaGt 1O

CT Ratio: Specifies the transformation ratio of the CT. Default value of 2000:1
DO NOTchange or warranty will be voided.
UPS Time:Backup transfer time to essential loads upon grid disconnection. Default value of 5ms.

Factory Reset

Restrictions: Changes to these settings must be previously authorized by Séirk Technical Support agents.

Parallel

Paralle: EU¢ A Wt WHYG G2 URACqRYUt WANqs WWOWGe! ¢daWlaWRU21I1 qJl t oW
programmed.

MODBUS SN:dentification number for each system configured in parallel (1,2,3,4, n).

Phase: When dealing with 2 120/208VA 6 ¢ + W ' + qU G AWg6 31 YWhet qWHANWE Wh~¢t qldl wU
own phase (A, B, C).

@ Seersbarallel Systemstdil page55 for more information.
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3.4 Battery Setup

B Batt Setup
Batt | Charge | Discharge | Smart Load Batt | Charge | Discharge | SmartLoad | Wind Turbine

FloatV 55.9y

Batt Capacity 400Ah Use BattV Charged
D StartV |49.0v 49.0v Absorbtion V
Max A Charge 2204 |/ Use Batt % Charged Start 559V 1h  oday 0%

Max A Discharge  220A | NosBattery A 10A 252A EqualizationV 55.9V
TEMPCO omv/C/Cell |~/ BMS Lithium Batt |00 . m I hours
Activate Battery Generator Excercise Cycle Day & Time>> Mon{08 00 {4 min

Cooance || ok | | |cenForce | 1440min Senmex

Batt Setup :
Batt Discharge | Smart Load Batt | Charge | Discharge | Smart Load
Batt Use gen input as load output For AC Coupled Input to Gen
Shutdown | 46,0V Aosistance | 8MOhms | | | |
On Grid always on High Frz
Batt Ch :l -
Lowbart [ ity 99.0%
Restart 52.0v Smart Load OFF Batt
-51 .0V -50% AC couple on load side
Batt Empty v 47.0V D BMS_Err_Stop - - |:|
Smart Load ON Batt
Solar Power(W)
| CANCEL ] [ oK ] ‘ CANCEL ] [ oK

Batt
Batt Capacity: Specifies the capacity of the battery bank. Value expressed in Amp Hour (Ah).
O Batteries in series: Voltage adds up (V).

O Batteries in parallel : Capacity adds up (Ah).

Max A Charge:Sets the maximum charge current (A) rate to the batteries when charged from solar power
220A max allowed.

© For Lead-Acid batteries : If the manufacturer does not specify rated charge amps, use 20980% of
battery capacity as Max A Charge.

Max A Discharge: Sets the maximum discharge current (A) rate from the batteries to 220A maximum

allowed.

For OffGrid systems the battery bank will discharge 120% of this value for a 10 second surge before the
inverter faults to prevent battery damage.

TEMPCO:Temperature coefficient used in conjunction with the battery temperature sensor to adjust optimal
voltages for leadacid batteries.

© Lithium batteries do not require a TEMPCO settingd m/V/C/Cell).

Use Batt V Charged:Displays battery charge in terms of voltage.

Use Batt % Charged: Displays battery charge in terms of %. The inverter uses algorithms measuring power in
and out to estimate a true value for stateof-charge %. It compensates for aging batteries.

No Battery: TheNo Battery option MUSTbe selected if there is no battery. A power cycle sequence is
REQUIREDs 6 13U Wt 130 13H q R U N Erepd RefetdntSsnuiRcé BokdalBEdIHIMLImY | WG Y 5 131 WH! #§ 1J W
instructions.

BMS Lithium Batt: Allows closed-loop communication with the tested batteries included in Sot | t kKt LU
Low Voltage Battery Integration Guide Seewww.sol-ark.com/battery-partners for complete list of
compatible batteries.
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Activate Battery: This option MUST be selected if the system has batteries, especially Lithium batteries.
When enabled, if battery voltage falls below the inverteés normal operating voltage range, selectind\ctivate
Battery allows the inverter to wake the battery if PV or Grid are available to trickle charge the battery back to
its operational voltage range.

Charge

Float V: Lower steady voltage at which the battery is maintained after being fully charged.

Absorption V: Constant voltage used to charge the battery.

1  Absorption will stop at 98% of the capacity of the battery bank and then drop to the Float setpoint.
1 Example: A 400Ah battery will stop charge reaching 392Ah.

Equalization V: Voltage that the system uses to generate a calculated overcharge, utilizing a higher voltage
or equal to the absorption to remove the generation of sulfates in leadcid batteries. Used to balance
internal cells.

© Most Lithium batteries do not need to equalize.
Days: The period between equalization cycles.
Hours: The period taken to equalize batteries.

© it Hours is set to0 hours, the system will not equalize batteries.
Gen Charge: Uses theGEN input of the system to charge the battery bank from a generator.
i Start V: Voltage at which the system will AutoStart a generator to charge the battery.

I Start %: Percentage S.O.C (state of charge) at which the system will AutoStart a generator to charge the
battery.

1 A:Maximum rate of charge of the batteries from the generator (DC amps).

Grid Charge: There are two scenarios in which this option is used:

1  Grid connected to Grid input: N6 JWR U2 131 q I Ws R3O0 W3E RG R q WéHSUIALGHISLEof @0ULIT ¢ q 1J Wiq
battery will charge to 100% SOC.

1 Generator connected to Grid input: It will be necessary to select GEN connect to Grid input. The
system will use Start V, Start% and A conditions to charge the battery and stop charging at 95% SOC.
o Adjustable upper limit if Time of Use is enabled.

Gen Exercise Cycle (Day & Time):Set a weekly generator exercise schedule. (Day of the week/time/duration
length). To disable the Gen exercise, adjust the time duration to O min.

Gen Force: Test function for generator autestart. Enable and press OK to close normally open relay (pins
7,8) and force the generator on. Disable and pre9Kto disengage. The generator will not provide power
during this test if grid power is available.

Note: The generator must be in automatic mode, if applicable, and must have a twaire start (dry-contact, normally open)
connected to the SolArk.
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Discharge
Shutdown: Battery voltage or % at which the inverter will shut down to protect the battery from an over
discharge situation (battery symbol on the home screen will turn red).

Low Batt: Low battery voltage or % (battery symbol on the home screen will turn yellow). Stopping point for
TOU.

Restart: 7 ¢ qqJl ! W2YOdqéeNUWWY! WEWE qs RASW 9WYeqGe qlls RUG W 13t 2a LW
Batt Resistance: Internal resistance of mOhms from the battery bank. Used in % SOC batt calculations.
Batt Charge Efficiency: Value provided by battery manufacturer. Used in % SOC batt calculations.

Batt Empty V: Sets the empty voltage and associates this voltage to 0% charge. This value determines the
lowest % SOC limit.

BMS_Err_Stop:Enables system stop when there is loss of battery communications.

( A Continuous GEN input/output of58A (AC amps). DO NOT EXCE%.

Smart Load

1 This mode uses theGENinput as a load output that delivers power when the battery exceeds a user
programmable threshold or when the SclArk is connected to the grid.

1 When Use gen input as load output is enabled, theGEN input terminal turns into an output to power
high-power loads such as a water heater, irrigation pump, AC unit, pool pump, or any other loads.

1 When On Grid always onis enabled, theGEN terminal will always output power as long as the grid is
connected, regardless of battery charge.

Smart Load OFF Batt:Battery voltage or % at which th&EN terminal will stop outputting power.
Smart Load ON Batt: Battery voltage or % at which th&EN terminal will start outputting power.

Solar Power (W): Amount of PV production needed beforé&SEN terminal starts outputting power.

AC Coupling Settingsfor AC Coupled Input)
1 Grid-tied systems with AC coupled solar arrays must have Grid Sell enabled. Make sure that you are
allowed to sell back to the grid.

1 To use theGEN terminal as an AC coupling input for micro inverters or string inverterselect the check
box For AC Coupled Input to Gen

1 In off-grid systems, the SolArk will use frequency shifting to control the AC coupled solution based on
the battery SOC. The meaning @dmart Load OFF Batt and Smart Load ON Batt will change in this
mode:

Smart Load OFF Batt:The % SOC at which the AC coupled inverters turn oF® 90% recommended.
Smart Load ON Batt: The % SOC at which the AC coupled inverters turn oN® 80% recommended.
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3.5 Limiter

Limiter Param

rid Param
Time of Use Setup Limiter| Other

Limiter | Other

Time || P(W) || Batt ||Char. || Sell ||Peak ,2 on. ’z Tues. ] Wed. ]Thur.
o] e =
01:00 ||2000 |/50%
,Q Fri. ’zSat. ESM.

05:00 112000 |/50%

B
%
g
]
1

@ GEN connect to Grid Input

L 09:00 (/2000 ||100%
Limited PowertoLoad Yi ™M %N Zerm vpart Pover
13:00 ||2000 ||100%
Time of Use — s Batt Fist Load First
D P || 1700 |[z000 |[50% CANCEL “ @ D

Cancel OK 21:00 ||2000 |(|50%

g

l CANCEL H OK

TheLimitless 12K-2P-LL inverter simultaneously utilizes different available power sources to satisfy load
demand in the electrical service panels (essential loads panel/main service panel). The following work modes
let you determine how generated power is utilized.

Grid Sell

Grid Sell: The inverter will produce as much power as it has available from a DC coupled PV array according
to the value programmed here. The maximum power that can be sold to the grid from battery and/or DC PV is
12,000W. The Grid Sell value acts as a limit on the amount of power, including any power from an AC coupled
source, that will be exported (sold) to the grid.

Note : TheGrid Sell control cannot limit AC coupled PV sources. If the AC coupled power source meets or exceeds tGeid
Sell value, all other sources, such as MPPT and battery, will be curtailed in order to not exceed the programnt&id Sell
value.

General description

1 This mode allows your inverter to sell back to the grid all the excess power generated from the PV arrays
without limitation.

=

The inverter will show only loads connected to th& OAD terminal.

=

The inverter will measure all power in or out of th&RID terminal as grid consumption or grid sellback.

Y

Grid Sell
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Limited Power to Home

(1) This work modeREQUIREShatteries

Limited Power to Home (Meter Zero)

This mode limits the energy produced by the inverter to satisfy the home demand (essential loads panel +
main service panel). In this mode, the inverter delivers power to tHeOAD terminal (essential loads panel) +
the GRID terminal (main service panel).

CT sensors MUST be installed. These sensors measure load consumption in the main service panel to offset
qYqecdWwaYel W YacUTl WeUTl WG 32W30quwt aadRUNWaqVYWaq6JWe qRTRa! HOWNG
¢ WG G RaqWaq Y U2 LiditiSERdarsHE THORH ot 3)diilhage 27 for instructions on installing external

CTs.

General description

1 Power is delivered to the whole home without selling the excess solar back to the grid (this is required if

qé 1l Ukt WOYWGH!I GRaWgVYW DadWAeHE Wnl YOG Wg6UlWe qRIRq! WHYGGE U
1 External CT sensors areequired for proper operation of this system work mode.

Monitored loads will be the sum of the main service panel + essential loads panel.
1 Energy Priority: 1. Solar PV Power | 2. Grid Power | 3. Batteries | 4. Generator

e Eol-Adde
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Limited Power to Home
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Limited Power to Home + Grid Sell

This mode will NOT limit solar production to home demand. In this mode, the inverter delivers power to the
LOAD terminal (essential loads panel) + excess power to th&RIDterminal (main service panel AND grid).

The SotArk will monitor grid sell and load consumption simultaneously (with +# 3% error from CT sensors).
The CT sensordMUSTbe installed. The inverter will sell excess solar power up to a programmable limit.

E 1J 12 Rlmit Sensors (CT sensorspon page27 for correct placement of external CTs.

L 4

48V

Limited Power to Home + Grid Sell
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Limited Power to Load

@ This work modeREQUIREShatteries.

Limited Power to Load limits the solar production to coveL OAD demand (essential loads panel) exclusively.
In this mode, the system disregards loads in the main service panel and will not deliver power to t6&ID
terminal.

General description

1 The inverter will cover only the loads connected to theOAD terminal.

1 It will NOTproduce more power than the load demand.

1 This work mode wilINOT deliver power to theGRID terminal (will NOT sell back).

1 The loads reported by the inverter will be from only the essential loads pan&l®AD terminal).

I This system work mode is recommended for offrid applications.

Energy Priority: 1. Solar PV Power | 2. Grid Power | 3. Batteries | 4. Generator

——)
)

~

L J

48V

Limited Power to Load
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Limited to Load + Grid Sell

This mode will NOT limit solar production td.OAD demand. The inverter delivers power to the OAD terminal
(essential loads panel) + excess power to th&RID terminal (main service panel AND grid); however, it will
track LOAD demand and sell excess solar only up to a programmable limiGRID loads cannot be measured,
only the total output through theGRID terminal. This mode is recommended for single inverter systems or for

whole-home backup installations.

48V
.‘I .

Limited Power to Load + Grid Sell
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Time of Use

This mode combined withLimited Power to Home or Limited Power to Load lets you use battery backup
power to reduce consumption from the grid during specific time intervals. Battery power will cover load
demand at a programmable power ratdPower(W) down to a programmableBatt (V / %SOC) You can

configure six different time intervals over a 24our period to cover a wide range of battery discharge or charge
behaviors.

General description

1 Uses battery power to reduce the power consumption during user defined time intervals.
1 Power (W) dictates the rate at which the battery discharges to assist with load demand.
1 Batt (V or %) dictates the lower discharge limit or upper charge limit.

1 Energy Priority:

1. Solar PV Power | 2. Batteries (down to programmed discharge V or %) | 3. Grid Power | 4. Generator

T ’ %@: \
|

” N
" :

—

Limited Power to Home + TOU
Time: Programable time intervals over a 2our period. All time slotsMUSTfollow chronological order and
must be programmed.
Power(W): Sets the maximum discharge rate of the battery during the corresponding time slot.

Batt: V or % used to specify a lower discharge limit or upper charge limit wheneverCharge is enabled.

O Grid-tied systems will not allow TOU to discharge lower thahow Batt VV/%. Off-grid systems allow TOU
discharge down toShutdown V/%.

Charge: During the hours selected, it is allowed to charge batteries from an external AC source up to a
programmed voltage or %. If the external AC power source is a generator, theart V or Start % condition
must be fulfilled first. If available, the solar array will always charge the batteries at 100% regardless of

Charge in TOU.

Sell: Allows batteries to discharge and sell power to the grid at the programabkower(W) rate.

Grid Sell MUSTbe enabled.

@ Do NOT enableCharge and Sell at the same time.

Limitless 12K Installation Manual| MA-00057 Rev. 1 49



FS0l-FArk

Specify Times for Peak Shaving

To limit Peak Shaving to certain time periods during the day, follow these steps:

1. Go to: %> Basic Setup > Advanced tah

2. Select theGrid Peak Shaving check box to enable adjustment of thePower field.

Display | Time |Advanced |FactoryReset| Parallel

ARC parameters
gSolar Arc Fault ON Clear Arc_Fault 030000
045000
Gen peak-shaving gﬁgg
000530
045000
000100

l:‘ Grid peak-shaving SR

l:‘ Auto detect Home Limit Sensors CT ratio | 2000
[ CANCEL J [ oK J UPS Time

3. To the right ofGrid peak -shaving, select the Power field and use the

up and down arrows to set the usage (in watts) from the grid at which
Limiter Param

Limiter | Other

the SolArk will begin Peak Shaving.

Time

P(W)

Char.

Sell

|“D|Grld5ell 12000 i

4. Uncheck the Grid Peak Shavingcheck box, then tapOK.

01:00

2000

50%

”D Limited Power to Home|

05:00

2000

50%

Tap theLimiter button to navigate to theLimiter tab on the

— et |09:ou 2000 |/100%
System Setup screen. e Boverioliod =T
6. Select any check boxes under théeak column to specify a time D'ﬁmeoﬂ.‘se setup [ oo oo

period for grid peak shaving.

| concel |

OK

21:00

2000

50%

7. Select theTime of Use check box.

Peak

EEEEEN|

8. TapOK to save the settings and complete programming.

Other

1. GEN Connect to Grid Input: Specifies when a generator is connected to th&RID terminal.

2. Zero Export Power: Minimum power imported from the grid. Helps avoid selling back by ensuring constant

grid consumption. The value can be set between 1100W (recommended 20W).

3. Batt First: @ Default and recommended option. Sets the solar power priority of the system to charge

batteries first. Do NOT change unless instructed by SéArk technical support.

4. Load First: Sets the solar power priority of the system to cover loads demand first and deliver remaining

power to batteries.
This is recommended only for very specific situations.
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3.6 Grid Setup

rid Param
Grid Selection | Connect | IP| F(W) | V(W)/AV/(Q) | P(Q)/P(F)

§w )
FSol-Ark

Grid Param
Grid Selection |Connect | IP| F(W) | V(W)/V(Q) | P(Q)/P(F)

Grid Mode 3/3
L Grid Reconnect Time 300s Reconnect Normal connect
o Factor Grid ol High GridVolHigh
Grid Frequency Grid Vol Low Grid Vol Low
Fixed
SOHz T ixed Q Grid Hz High Grid Hz High
QResponse 10s GridHzLow Grd Hz Low
single Phase OutputV. Reconnect Ramp rate Normal Ramp rate
120/240V Split Phase Output V+ OV
| 1onvevphase [canceL | [ ok | oo [ ok |
Grid Param rid Param
Grid selection | Connect |IP| F(W)| V(W)/V(Q) | P(Q)/P(F) Grid selection | Connect | IP| F(W) | VIW)/V(Q) | P(Q)/P(F)
Over voltage U>(10 min. running mean) | 276.0V Over frequency Droop F 40%PE/Hz @
Hv3| 2880V |~ | 0165 || |HV3[62.00Hz |~ | 0165 | StartfreqF | 60.50Hz | StopfreqF | 60.50Hz || piy)
HV2 [ 6200Hz |~ [ 0.16s || |HV2|6200Hz |~ | 0.16s | Startdelay | 0.00s Stop delay | 0.00s
HV1| 62.00Hz | - [ 13.00s || |HV1|61.50Hz | - [299.00s]
Under fi 40%PE/H.
V1 [ 62.00Hz |~ | 21.00s || |Lv1 [ 58.50Hz | - | 299.005] it/ Droop F> i
2 |62.00Hz ‘ | 2008 ‘ w2 | 57,000z ‘ ~ | 0.165 ‘ Start freq F> | 59.50Hz Stop freq F>| 59.50Hz
3 |62.0qu ‘ | 0.165 ‘ V3 | 57.00Hz ‘ _| 0.165 ‘ Start delay F>|  0.00s Stop delay F>| 0.00s

rid Param Grid Param
Grid selection |Connect| IP| F(W) | V(W)/V(Q) | P(Q)/P(F) Grid selection | Connect| IP| F(W) [ V(W)/V(Q) | P(Q)/P(F)

VW) viQ) D PO D P(F)
Response T | Pu100% || | [ Lin200% | [ Loutsow |
[ virooom | [ Pricow ||| visoon | [ aiesw | [ p2ow | [ anaow || |[ visow | [ Fraoo |
[(varroom | [ paso || | vassow | [ ozow | [ 2100w | [ azoow || |[ vzioow | [ Fosm0 |
[[vsnow | [ pzose || [[ vaiosow | | oz:ow | [roiows | [ aszow || | [ vaoow | [ Faosco |
[vanzon | [ peosw || | [ varioos | [ os-asn | [ patoo | [ awzom || || vatoow | [ Faoso0 |

Grid Selection

Grid Mode: Tap and use navigation arrows to cycle through different grid modes:

1 General Standard: Applies general grid interconnection standards. Enables grid frequency and voltage
adjustments. (This is wseful for off-grid applications with backup generators).

1 UL1741 & IEEE1547Applies UL 1741 and IEEE 1547 grid interconnection requirements and standards.
1 UL1741SB:Applies UL 1741SB grid interconnection requirements and standards.

Grid Frequency: Frequency of the AC sine wave.

Grid Type: Determines the type of system voltage and grid interconnection. Includes Single Phase, Split
Phase, and 3Phase.

Grid Reconnect Time: The amount of time in seconds the inverter will wait before reconnecting to the grid.
Power Factor: Allows for power factor correction, £0.9 to 1.0.

Fixed Q:Allows for power factor correction based on desired reactive power percentage.

Q Response: Response time that will take to follow supported VokVar or WattVar reactive response modes.

Output V: Tap and use navigation arrows to cycle through different nominal grid voltage levels
Grid level must be selected according to nominal grid voltage.

Ouput V+: Allows fine voltage modifications to the Output V to ensure proper nominal voltage.
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Connect

Reconnect: These parameters determine an allowable range of frequency and voltages for a reconnection
to the grid after initial grid loss. Frequency and voltages must be within these margins during Grid
Reconnect Time to allow reconnection to the grid.

© parameters are set automatically based on selected grid mode compliance, unless you sele@eneral Standard .

Normal connect: These parameters determine the allowable range of frequency and voltages to stay
connected to the grid after a reconnect and normal operation.

© parameters are set automatically based on selected grid mode compliance, unless you sele@eneral Standard .
Reconnect Ramp Rate: Reconnection power ramp time in seconds.

Normal Ramp Rate: Startup power ramp time in seconds.

IP

HV1/HV2/HV3: Overvoltage protection point.
LV1/LV2/LV3:Undervoltage protection point.
HF1/HF2/HF3: Over frequency protection point.
LF1/LF2/LF3:Under frequency protection point.
FW)

F(W):Enables using FrequencyWatt. The SolArk regulates its power output to the grid as a function of the
frequency to support grid stabilization during periods of overand under-frequency.

Droop F:AII A Uqée NUIWYnWRU21J1 qll kt WOYGRUCOGWGYs I WRUAI 3¢t wy ! wi

Start freq F: Frequency at which the inverter will start decreasing active power by the programmed Droop F
percentage.

Stop freq F: Frequency at which the inverter will stop decreasing active power by the programmed Droop F
percentage.

V(W) /'V(Q)

V(W): Enables using VoltWatt. The SolArk regulates active power output to the grid as a function of voltage to
help with stabilization during over and under-voltage conditions.

V(Q):Enables the use of VoKVAr. The SelArk regulates reactive power output to the grid as a function of the
voltage to support stabilization during periods of over and undevoltage.

V, P & Q:Percentage of nominal grid voltage (V) to which the Sélrk will reduce its active power (P) or reactive
power (Q).

PQ) / P(F)

P(Q):Enables using WattVAr to regulate reactive power output according to programable active power
parameters.

P(F):Enables PF regulation according to programmable active power parameters.

© Follow electrical grid code before changing grid settings
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4. Installation Tips

4.1 Oft-Grid Installation Tips

1. Limit sensors (CTs) are not required for completelyofd | RT WRUt qe¢dd ¢ qRYUt WO xEEEWet RUN
E6¢c2RUNWWN Y We WN I U IGRID tervihalltriNstiling & maidllellinhgevtetlsy el

2. Connecting generators to theGRIDterminal is recommended to facilitate the integrationGEN
connected service panel. This setup enables use of thEBmart Load function.
3. There is no need for a transfer switch. Connect theOAD output to the main panel.

DO NOTuse Grid Sell mode when OffGrid. ONLY Limited Power to Load (default work mode) in single
inverter systems andLimited Power to Home in systems with multiple inverters.

5. When using a Generatorinan Off | RT Wt Raqa ¢ qRYUALWRgK t W WHY G (GergralldT Wa VY WHG ¢ C
Standard and the Grid Reconnect Time to 30 seconds. SeeR.5 Integrating a Generatoron page18 for
instructions.

6. TheAuto Gen -Start activates when the battery voltage (V) or percentage (%) reaches the pset Start V
| % value. Subsequently, the generator will sustain the charging process until the batteries reach
approximately 95% capacity.

@ Note: This is a noamodifiable upper limit unless Time of Use is enabled and programmed.

An exercise function will turn on the generator once a week on Monday mornings at 8:00 a.m. for 20
minutes by default. This exercise is done to maintain the internal generator batteries.

7. If you plan to integrate a wind turbine, you MUST incorporate a 48V charge controller with a dump load to
prevent battery overcharge. This charge controller must be connected directly to the battery bank.

8. Remember to set the battery capacity and reasonable charge/discharge rates.

4.2 Grid-Tie and No Battery Install Tips (Passthrough mode)

1. Checkthers Y W7 ¢ apattihg: &+ »RHttery Setup > Batt > No Battery. The inverter will fault
momentarily.

O complete Power Cycle IS REQUIREDwhen changing the battery mode tdNo Battery.
E 1J 121PPower Cycle Sequencadhl page35 for instructions.
2. Enable Grid Sell: & > Limiter > Grid Sell. Be sure to disable all other modes.

3. DO NOTcheck the Parallel check box in systems with multiple inverters and no battery bank.
Settings: > Basic Setup > Parallel Tab > Parallel

4. Tap the battery Icon to access thdetails screen and verify grid parameters and power import/export.

Limitless 12K Installation Manual| MA-00057 Rev. 1 53



Sol-Ark

4.3 Battery Charge Controller

4-Stage Charging

The MPPT has a-dtage battery charging algorithm for rapid, efficient, and safe battery charging. The figure
shows the stage sequence.

Note: If you are not using closedoop communications, the inverter will follow the stages below.

Bulk Charge Stage (CC)

In the Bulk Charge stage, the battery is not at a 100% state of charge and has not yet reached the Absorption
voltage setpoint. The controller will deliver 100% of available solar power to recharge the battery.

v

Night CC CVv Resting Night

CV Setpoint
Resting V

Restart V
Low BattV
Shutdown V

Empty V

Charge controller curve

Absorption Stage (CV)

When the battery has reached the absorption voltage setpoint, the Sdrk inverter uses constantvoltage
regulation to maintain battery voltage at the absorption setpoint, preventing overheating and excessive battery
gassing. The battery is allowed to coméo a full state of charge at the absorption voltage setpoint. Absorption
lasts until the battery charge amperage (A) rate reaches 2% of the programmed capacity (Ah).

Float Stage (Resting)

After the Absorption stage charges the battery fully, the MPPT reduces the battery voltage to the float voltage
setpoint. If the batteries have 100% charge, there can be no more chemical reactions, and all the charging
current turns into heat and gassingThe Float stage provides a minimum rate of maintenance charging while
reducing the heating and gassing of a fully charged battery. The purpose of the Float stage is to protect the
battery from long-term overcharge

4.4 Local Grid Compliance Settings

Seelocal Grid Compliance Settingsfor required settings for Hawaii and Puerto Rico.
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5. Parallel Systems

5.1 Before Enabling Parallel Operations

System Setup 08/14/202503:05:27 PM Thurs.

Sol-Ark 5K/8K/12K/15K/18K

A. Make sure all units in parallel have the same software version by verifying t&®MM and MCU numbers
on the System Setup screen.

B. Batteries are required to meet UL compliance for threg@hase parallel configurations.
Go tosol-ark.com/software-update/ to schedule an update or contact Sol-Ark Technical Support for help
at: support@sol-ark.com.

Parallel systemsREQUIREA joint battery bank. If you do not have a battery, keep all S8rk invertersOUT
of parallel and set every System t&rid Sell Mode. Without a battery bank, the inverter will not operate in
parallel mode.

For systems with no battery, do NOT check thRarallel box on operation:
{3} >Basic Setup > Parallel > Parallel .

C. AIIINPUTS/OUTPUTS must be shared amoAgL parallel inverters, except for DC solar inputs
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DIP Switch Configuration for Parallel Systems

In parallel systems, set theDIP Switches as
shown, according to the table below.

BMS 485/CAN Modbus

& s

Parallel_A Parallel_ B Maotor-485

[f:m
19
/

212122212 (i2A [N A I ]
ratsirztrzirzizis il strsdizin et stz e

"2 3456 76 12345678 BB+ -

RJ-45 Port Configuration

znééuy) Inv 2 Inv 3 Inv 4 Inv 6 Inv 7 [ \VAS] Inv 9 Inv 10 Inv 11 Inv 12
OFF
Oon  Oon
OFF ON OFF
OFF ON ON OFF
OFF ON ON ON OFF
OFF ON ON ON ON OFF
OFF ON ON ON ON ON OFF
OFF ON ON ON ON ON ON OFF
OFF ON ON ON ON ON ON ON OFF
OFF ON ON ON ON ON ON ON ON OFF
OFF ON ON ON ON ON ON ON ON ON OFF
OFF ON ON ON ON ON ON ON ON ON ON OFF

@ Parallel systems with 2 inverters must have their DIP switches in the ON position.
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Parallel Systems Limitless 2K @ 120/240V SplPhase

# of inverters  Continuous output power  Continuous output power Max. Grid Passthrough Peak power
in parallel with PV (kW) with batteries (kW) Current (A) 10 sec (kVA)
1* 12 10 100 24

2 24 20 200 48

3 36 30 300 72

4 48 40 400 96

5 60 50 500 120

6 72 60 600 144

7 84 70 700 168

8 96 80 800 196

9 108 90 900 216

10 120 100 1000 240

11 132 110 1200 264

12 216 216 2400 432

Parallel SystemsLimitless 12K@ 120/208V 3Phase

I e T
1 (only 2 phasesyf 104 8.6 100 17.2
fn(ba:g:::de)s but 508 17.2 200 34.4

3 31.2 25.8 300 516

6 416 34.4 400 68.8

9 52 43 500 86

12 62.4 51.6 600 103.2

Note: For singleinverter systems, enabling theParallel option on the Parallel tab is not required.
Select the appropriate grid type and voltage for your application (such as splihase, three-phase, etc.).
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5.2 Parallel Systems Programming Sequence

o M w bR

Program each inverter for parallel operationf* > Basic Setup > Parallel >

b+ RNULWa 6 13 LW nNodhii2 S8 2|8 dsUlRopHLS + L L
f+ RNDULWE Wb~ ¢Modhdd SNITR U2 131 a 131 S LW
Ifasystemis3A6 ¢t IAWq6 I LW~ OE N WH 1J W cMaster Bhase A, MastdimPdsdlB,) Mastér PEge @t 1J Wb

Connect communication cables between the inverters using the RJ45 cable (yellow ethernet cable) in daislyain

#HYUnRNz2l ¢cqRYUWAW s DUUWGY! qt aWAc¢c!I ¢adaldax NWY! WA¢!I ¢adldx =W

Al nY!l @ We WG Y 52112 Rdkivklr GYéid BibbpdncilIUNAJ 1BSY.¢ 101 L
naldl Wqé WWGYs Ul WH! #iEUWRY WH FIRSOWNAID Aoy || WWLBASKLO @ 1DWEE ditc @ 101

Inverters will likely fault momentarily with F29 and F41 codes until all inverters are ON.

Parallel

When integrating a generator, it must be connected to all the systems in parallel.
O [NsuwrGz qll Wet +t RNUT We 4witdrstartféamrd.] wlls R4 0 WHY U

Display

Meter Selact

Mo Meter

Time | Advanced |Factory Reset| Parallel
i@ Master @ Phase A
| |paraliel Modbus SN 01 _
) Slave ) PhaseB
() Phase C
D Meter->Grid |:| Meter2->Grid Tie|:| Meter2->Load

cne

Parallel setup tab

Parallel Configuration (Example on a 3 Phase SysteBalanced). Phase AB-C

A 3Phase balanced system requires at least 3 SeArk Units. Follow the illustrations below for programming
and wiring.

rd

58
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Examples of 3Phase Parallel Configurations

2 inverters @ 120/208V using phases of 3

2 inverters @ 120/208V using 3 phases of 3 (Unbalanced)
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