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READ THEINSTRUCTIONS COMPLETELY BEFORE OPERATING THE EQUIPMENT

1 Check the utility voltage before turning ON the unit.

T Vkasp:- ®rk s| k2®k?2i« 82 ~qg2r{{ki g2si ®- 8k
1 The unitis programmed in 120/240V Split -Phase at 60Hz by default.
1

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 th e
Disclaimer referred to below and by the terms of any applicable Limited Warranty. Sol  -Ark reserves the right to make
product modi fications 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 Sol-Ark product and installation documents, visit: sol -ark.com

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

This manual is only focused on the inverter labeled as: 5K-1P-N.

Contact
Phone: (USA)+1 (972) 575-8875 ext. 2

Email: SUPPORT@SOIARK.COM

Web site: WWW.SOL-ARK.COM
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Disclaimer

UNLESS SPECIFICALLY AGREED TO IN WRITING BY S@RK 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 Instal lation
Guide. Users are expressly advised to follow the instructions and guidelines ou tlined in the documentation accompanying the
product. Sol -Ark is not be liable for any damages or losses incurred as a result of, or related to, any failure to comply with, or
deviations 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. Sol  -Ark reserves the right to update or modify
product information, specifications, and guidelines without prior notice.

Prs« 7| «®"zz"®s~| 5 sik s« 82~"siki &7« s«ié& pus®r~"® gr "tagykl ~| i s
right or presumption of reliance. Your sole and exclusive remedy for any defects, or other issues associated with, or related  to,

any Sol-Ark product is limited and restricted solely to the Limited Warranty provided by Sol  -Ark and included in any

documentation provided by Sol -Ark or otherwise made available by Sol -Ark, whether through its website or otherwise. Failure to

use the most recent, commercially available version of Sol -Ark software may void your warranty and may cause the performance

or compatibility of your Sol -Ark product to be adversely affected. You are urged, at all times, to use the most recently available

Sol-Ark software for any Sol Ark product, including all updates, upgrades, and other modifications of that software made

commercially available by Sol -Ark.

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 Sol  -Ark. Sol-Ark makes no representation

regard ing energy system designs within which Sol -Ark products may be used, the use or integration of third party hardware or
software with Sol -Ark products, or necessary compliance with local rules or regulations. Changes to non -Sol-Ark manufactured
products, in cluding to software 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 of Sol -Ark products.
To the fullest extent pe rmitted by applicable law, Sol -Ark 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 Sol  -Ark Technical Support. This
Installation 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 th ose
Limited 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 doc ument
is subject to modifications, updates, revisions, or termination without prior notice. For the latest product information, please visit
Sol-"2yi« ~ppsgs”™z-Afdom«s ®kT pppl N~z

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 other legal
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 Eastern Distri  ct of
Texas), and you hereby consent to the personal jurisdiction of those courts. This manual is for use only with the  5K-1P Hybrid
Inverter , as commercially available on the Effective Date of this Guide.

For support, contact:
(USA) +1 (972) 575-8875 ext. (2)

support@sol-ark.com
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IMPORTANT SAFETY INSTRUCTIONS
SYMBOLS THAT APPEAR IN THIS DOCUMENT

A 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.

o NOTE: This symbol indicates relevant information that is not related to hazard ous situations.

WARNINGS

A Read this entire document before installing or using the Sol -Ark 5K-1P-N inverter. Failure to follow any of the instructions or warnings
in this document can result in electrical shock, serious injury, or death. Damage to the inverter is also possible, potentially rendering it
inoperable .

A High Life Risk Due to Fire or Electrocution AONLY qualified persons should install the Sol -Ark inverter.
The system must have Ground connections and Neutral connections. Ground MUST be bonded to Neutral ONLY ONCE in the circuit.

Solar PV+/PV- are UNGROUNDED. Note, you may ground PV Racking/Mounts, but doing so directly to the Sol -Ark will likely result in
damage in the case of a direct lightning strike to the PV array.

-B @BP g~| | kg® ®rk q?siermdal. ®r k é>B"-& ~ ®8 ®
DO NOT reverse the polarity of batteries. Damage WILL occur.

DO NOT exceed 500Voc on any MPPT on the Sol-Ark.

> > b

DO NOT turn off the battery breaker if there is current flowing in or out of the battery in any amount.

DO NOT use impact drivers to tighten any fasteners on the Sol -Ark.

MUST use Strain Reliefs ON ALL wires entering/exiting the Sol -Ark user area.

MUST use conduit (or double insulated wire) for AC wires entering/exiting Sol -Ark user area.

ALL terminals/breakers, including battery, MPPT, and AC Terminal Block inputs, should only have one conductor  connected to them.

5K-1P Installation Manual | MA-00015 Rev. 3 5
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1. Sol-Ark: At a First Glance

The box should include all items shown in the component guide. If there is damage or missing parts, immediately call the phone number
(USA)+1 (972) 575-8875 Ext. 2.

The Sol-Ark 5K-1P-N system includes the following components:

Sol-Ark 5K-1P-N inverter

French cleat

Expansion plugs for concrete M8x80mm
CAT 5E communication cable

Allen key (2.4 mm)

Temperature sensor

User manual

Wi-Fi/ Ethernet antenna (dongle)

— I G T mooOn ®m >
T T e e e e N N

Current transformer (CT sensors)

Copyright © 202 5 Sol-Ark LLC



1.1 General Description

b

ON / OFF Button
LCD touch screen

Battery terminals

Parallel RJ45 ports

Input pinouts for sensors and accessories
(50A) LOAD breaker

Internal AC conductors

@ mmOO wm >

5K-1P Installation Manual | MA-00015 Rev. 3
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PV DC disconnect
Wi-Fi / Ethernet dongle

BMS RJ45 ports (RS485 / CAN)
MPPT inputs

(33A) GEN terminal

(50A) LOAD terminal

(50A) GRID terminal




1.2 Specifications
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Temperature derating

Optimum: -25°C to 60°C

Derating: >45°C
DC: Shutdown @100°C

AC: Shutdown @82°C

E6GENé

8. 0OADe

éGRIDé

Cover Screws
Battery Connection

SOL-ARK 5K-1P-N TORQUE VALUES APPLICATION NOTE

17 in-lb
17 in-lb
17 in-lb
26.5 in-Ib
40 in-lb

2 Nm
2 Nm
2 Nm
3 Nm

4.5 Nm

Do not use impact drivers to tighten any fasteners on the Sol -Ark
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3 North America: 5K-1P-N

Datasheet

Input Data (PV)
Max. Allowed PV Power (STC)
Nominal Voltage Range

Startup Voltage

Max. Input Voltage !

Input Current per MPPT
No. of MPP Trackers

No. of PV Strings per MPPT

Fol-Ark

UL: 5K-120V/8K-230V-1P

10,400W

150 - 425V

125V

500V

Max. 26A (self-limiting 20A)
2

Output Data (AC) O

Nominal AC Voltage

Real Power, max continuous 2
Max. Output Current

Peak Apparent Power (5s, off-grid)

Additional AC Output Voltages (single phase)
Grid Frequency

Max. Grid Passthrough Current

Power Factor Output Range

Backup Transfer Time

Max Efficiency

Sell Back Power Modes

Design (DC to AC)

Stackable

120V Single Phase
4,800W

40A

7,200VA

127V - 220V - 230V
50 / 60Hz

50A

+/- 0.8 adjustable
5ms

97.6%

Limited to Household / Fully Grid-Tied
Transformerless DC

240V Single Phase
8,000W

33.3A

12,000VA

Up to 8 in parallel

Battery Input Data (DC)

Battery Technologies

Nominal DC Voltage

Operating Voltage Range
Capacity

Max. Battery Charge / Discharge Current
Charging Controller

Grid to Battery Charging Efficiency
External Temperature Sensor
Current Shunt for Accurate % SOC
Automatic Generator Start
Communication to Lithium

General Data
Dimensions (H x W x D)
Weight

Enclosure

Ambient Temperature
Operating Altitude <

Noise

Idle consumption - No Load
Installation Type

Wi-Fi & LAN Communication
Standard Warranty

Protection and Certifications
PV Input Lightning Protection

Sell Back —UL1741-2010/2018, IEEE1547a-2003/2014

Anti-Islanding Protection

PV String Input Reverse Polarity Detection
Insulation Resistor Detection

Residual Current Monitoring Unit

Output Over Current Protection

Output Shorted Protection

Surge Protection

JE.8027
575-8875

Support: (972) 575

Lithium / Lead Acid
48V

40 - 60V

50 — 9900Ah

120A

3-Stage with Equalization
96.0%

Included
Integrated
Integrated
CANBus & RS485

600 x330x237 mm/23.6x13x9.3in
24 kg /53 |b.

IP65 / NEMA 3R

-40~60°C, > 45°C Derating

2000 m (6561 ft)

< 30 dB @ 25°C (77°F)

60W

Wall-Mounted

Included

10 Years

Yes

Yes

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

DC Type Il / AC Type Il

ext. 2, support@sol-ark.

|-ark.com PS-00032 Rev 2

! See Installation Guide for details on sizing array strings. The highest input voltage is based on the open-circuit voltage of the array at minimum design temperature.
2 Max. continuous AC output of 9,000W (loads / grid sell) + DC output of 3,000W (batteries)= 12,000W total
g Derating occurs above 2000m (6561 ft).

Sol-Ark has a policy of continuous improvement and reserves the right to modify specifications at any time, and without prior notice. See sol-ark.com for the latest information.

5K-1P Installation Manual | MA-00015 Rev. 3 9
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1.3 Wire Gauge Guide

1. ACINPUTS/ OUTPUTS

1 & 5IméTerminal 50A MAX Y 50A passthrough, 8 AWG to 6 AWG conductor.

1 @&O0ADé

P k 2 504 MAXzY 50A passthrough, 8AWG to 6 AWG conductor.

o It is possible to use 10AWG conductors if using the inverter for grid sell only.

Wire gauge should be selected in compliance with your local electrical code.

SENSORS: 24-20 AWG

SENSORS (CT): 13 ft [4 m] included

BATTERY TEMPERATURE SENSORncluded 9.8 ft [3 m] sensor
CABLE RJ45: Included 6.5 ft [2 m]. Extendable up to 20 ft [6 m]

ok wN

Batteries AC Conductors

1in[25.4 mm]

5/16 in
[8 mm]

O] |

5/8 in

BATTERY CABLES2/0 AWG THHN / Max Charge and Discharge limited to 120A

PV Conductors

Sensors

5/8 in
[16 mm] [16 mm]
—L 1/4 in

_f [6.35 mm]

2/0 AWG MAX 6 AWG MAX 10 AWG MAX 20 AWG MAX

Max distance Max distance Max distance Max distance
%ie Al AaRBPWG{ 4D Yube Vu¥ai  48OVE AWED Wby i 4A¥% { 4D Yube %¥%i 4A¥% [ aD
¢ AdA %1 &0 AYa b ¢ YBANWT AC¥% {a CYHBRANYT Ao AW [

10

CT Sensor (Include d)

AC Breaker (Single pole)

Copyright © 202 5 Sol-Ark LLC



2. Installation i

Backup Circuits

A. The sub panel powered by the @ OAD é&terminal will be considered the essential loads panel.
B. You must keep the essential loads panel within the limitations of the unit:

1 Grid Tie Y 6 kW =50A continuous @120V (passthrough).

1 Off-Grid Y 4.8 kW = 40A @120V from batteries or PV.
C. Verify that every load circuit power (P=V*l) does not surpass the aforementioned limits.

Single System Install

A. FOR PARTIAL BACKUP:Connect the output of your back -feed breaker or line side tap (depending on the point of interconnection)
to the "GRID" terminal .
1 Adisconnect of 50A must be installed between the interconnection and the  Sol-Ark to protect the inverter and conductors.
M  Connect the "LOAD" output to the Essential Loads Panel using 8 AWG to 6 AWG conductors .

B. FOR WHOLE-HOME BACKUP: +~| | kg® ®r k s| g~{s|] g gq2si teimndkg®z- ®&~ ®rk é5M7- ¢
1 An external disconnect of 50A must be installed between the grid and the Sol -Ark to protect the inverter and conductors.
T +~| | kg® ®rk é>B"-& ~ ®§ ® ®-8A®GiIo6AWGdondidtord.” sgk J | kz ~«s|q

It is possible to connect a generator or an AC coupled source (30A max or 3,600W) such as string or micro inverters to ®r k é5/ @& ®
of the inverter. Only one AC source can be connected tothe € 5/ @aéminal at a time.

An external battery breaker is required. External breakers must be sized according to local AHJ.

Partial Backup Whole -Home Backup
i i n ]
Grid Grid
PV @ oA PV
\— Main Panel
Battery B == Subpanel Battery == Main Panel
® DC AC

Figure 1: Partial backup or whole -home backup installs

2.1 Mounting the Sol -Ark

A6in A.  System weight: 24 kg / 53 Ib.
[15 cm] B. Considering the dimensions of the inverter, find a suitable location for the system(s)
There must be at least 6 in [15 cm] of vertical clearance for proper heat dissipation.

o Heat transfer is done from bottom to top at a rate of 115.2 W/hr

O iA
[5 cm] — o
[Cgcr;? C. The Sol-Ark 5K-1P-N is a NEMA 3R - IP65 enclosure, rated for outdoor installation but
can also be installed indoors.
D. PROTECTTHE LCD SCREENfrom direct exposure to UV light.
E. Mount the Sol -Ark and ensure the unit is leveled and properly seated.
F.  Securely attach to the surface. You may need expansion plugs /anchors for concrete. In
case a different anchorage is required, calculat e the support needed to properly hold the
weight of the equipment .
06in G. Usefour (4) screws and washers (choose screw length/diameter based on surface type ).

[15 cm]

Figure 2: Unit clearances

5K-1P Installation Manual | MA-00015 Rev. 3 11
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4aXg—OAe 4 /EY |

Figure 3: Wall Mount

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

H. Mount the inverter in the optimal orientation as shown below.

Figure 4: Best practice for mounting orientation

12 Copyright © 202 5 Sol-Ark LLC



2.2 Integrating Batteries

A. Sol-Ark 5K-1P-N must be OFF while the batteries are being connected.

B. Depending on the battery voltage, wire up the battery bank in the possible configurations shown in figures 5a -Bc.

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

Sol-Ark 5K-1P-N is a 48Vdc nominal system. DO NOT connect the inverter to any other battery configuration. If you use 12V batteries,
you MUST NOT exceed four (4) batteries in series, as shown in Figure 5b. The inverter can work with any battery chemistry if it remains within
the range of 40V to 60V.

Figure 5b: Four 12V batteries in series connection

Figure 5c: Series and parallel connections for complete 48V batt bank A
DO NOT reverse polarity. The system will be damaged, and warranty will
be voided!

0 IMPORTANT NOTE: Multi -System Install

A. ALL parallel inverters MUST connect to a single battery bank. The system will NOT operate properly if this instruction is not followed.
B. DO NOT use separate battery banks in parallel systems.

Figure 6: Single battery bank for parallel inverters

5K-1P Installation Manual | MA-00015 Rev. 3 13
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2.3 Ground Connection

It is essential to add a grounding connection directly into the frame with the goal of protecting the end user in case of experiencing a failure
on the original ground conductor.

Figure 7: Ground connection

A When the system is installed for an Off-Grid application , the neutral must be connected to ground

2.4 PV Panels Connection

0The inverter has 2 independent MPPTs and each can handle up to 2 PV strings . Each MPPTcan operate at a current of 20 A (self-limiting) and a MAX Voc
of 500V.

A. Max DC solar input = 10.4 kW (£ 5%) | Max input power per MPPT = 5.2 kW | Max input voltage per MPPT = 500 Voc | Max input
current per MPPT = 20A (self-limiting).

B. A There will be damage if Voc > 500V

o Strings in parallel on the same MPPT must have the same designed open -circuit voltage (Voc), otherwise the system will be
limited to the lowest string voltage.

i. PV1 A/B must have the same Voc.

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

D. o It is recommended to ground the mounting frame  of the PV array to an external grounding system .
E. A Design for a max input current of 20A per MPPT. The inverter will self-limit beyond 20A. If current exceeds 26A Isc limit, damage

will occur.
F. Connect the solar panel strings using either of the following configurations:

fYG connection Individual strings
String PV1A

n b (m by [(m Ty

String PV1A

b

noB o [moy

String PV1B String PV1B

Connector-Y

|
|
|

Figure 8: MPPT wiring and PV connections

The Sol-Ark 5K-1P-N is a system that supports the addition of AC coupled solar panels. The max solar input power can be expanded by
g~ 8zs| g {sg?®~ ~2 «®¥®s| g s| k&@®k?« s| ®~ ®daksysteh s @t recoerimeddedias power ®irdl { s |
and monitoring is limited. Having DC coupled modules or a combination of DC coupled and AC coupled solar panels is always preferred.

1. AC coupling on fGENG

a. Can produce solar power during a grid outage or Off-Grid systems.
b. Can monitor solar production.

14 Copyright © 202 5 Sol-Ark LLC



oupling on fLOADG
Can produce solar power during a grid outage or Off-Grid systems.
CANNOT monitor solar production.
A &5/ @ GANEOT®e used.

o Backup Transfer Time is extended to 2 seconds .

e 0o op 0O

o In Off-Grid systems, Sol-Ark uses Frequency Shift technology to shut down AC coupled solutions when the battery is full. Grid -Tied AC coupled solutions
willalways« k zz kfgk«« «~z”r2 §~pka fAgy N@Himi@rokuctipivéhénlAC éoupted. s ®ki ®~ >~"ji & puszz

2.5 Integrating a Generator

1. Supports single phase 120, 240V generators. External 30A breaker must be installed to protect the inverter and conductors.
+~] 1 kg® ®rk gk]|] k2 "*"®~2 ~ter@igal a®thetSel-ARBK1IP&5/ @€ s | § ®
3. A THD (Total Harmonic Distortion) of less than 15% is preferred .

N

1. Supports 120V, 240V generators.
2. Off-Grid systems with whole -home generators on ATS (Automatic Transfer Switch) or manual transfer switch connected to the grid
input terminal require selecting f GEN Connect to Grid Input G.

a. Home Screen Y #¥Y fLimiter GY fOtherGY f GEN Connect t & fGKG& I nputG

3. An Off-Grid system should NOT use f Gr i d. C3 eendor&on generator lines are only needed ifusing f Gr i d PeaktoSh.
peak-shave the generator.

o Weekly Gen Exercise: If a generator has two -wire start compatibility, it will experience weekly generator tests. This test occurs at 8:00AM (local time)
every Monday by default. The test takes 20 minutes to complete. The generator will start and stop automatically . The test can be disabled by specifying
:00 | 00 min in the "Generator Exercise Cycle Day & Time" option .

Select "General Standard" Y & 52 s i YN&G® Séldttion 8 Y éGeneral Standard), then under the "Connect" tab, increase the frequency
rangeto f Gr i d Hz Hi gh=65Hz G, t¢asoidididcondectiohsdronrttte fanerator. Additionally, increase the voltage range
tof Grid Vol30V@GidgBri d VolQVGLow=1

oSol—""*y pHszz | ~® gr~r"adaqgk ®rk fr"®®k?3sk« ~«s| g ®r k qgk]| konhlyadde conditign A\kox %) wilBlek & N®”* 23 ® V&
modifiable depending on which control mode is selected (@ Q« k * 2 ®® V +r "~ a g+krinéd gkdi 8 Quk *2®® C

2.6 Grid Peak-Shaving

1. oTousePeak—Nr"'s|q p~2 A gk|kar"®~2]T s@®tgmna® fk g~| | kg®ki ®~ ®rk &
2. Peak-Shaving helps reduce grid consumption during peak demand. Furthermore, it Basic Setup
prevents overloads to the generator connected to the "GRID" input. Display rimeB{IAdepeet FactonReset j:c’:”e'm
3. Install the CT sensors so that they measure L1 and L2 of the generator / grid input. The J|SelarArcFaultON | Clear Arc_Fault o000
arrows on the CTs must point toward the generator / grid. Gen Limit Powier | 15000W | Sooio0
4. Sol-Ark contributes power from the batteries above the programmed  f P o w ¢hreghold. Load Limit Power [ 15000W | §§§§

5. Prs« {~ik puszz "~ ®~{"®sg”rzz- Nix T «® ®r ko7

. . Grid k-shavi P
overloads during battery charging. o T

T Auto detect Home Limit Sensors ~ CT ratio| 2000

6. oGridPeak-Nr"'s|q pszz ~ ®~{"~"®sg”™rzz- k|~"rfzk & UpmmeOms e P:

must be configured .

Figure 9: Grid peak-shaving setting
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2.7 Automatic Generator Start

1. f Gen ChiausedavigEn the generator is connected to the f G E Nn@ut.
a. fStart VG ithe st9oir/conditichh Gat must be fulfilled to automatically start the generator.
bh. P~ gr~r2gk ®rk f~"®®k?2. pa2a~{ ®rk &5/ @ «~ 2agkl é&5k| +r~ragkée
C. o Batteries will charge from a generator until the battery bank accepts 5% of its programmed capacity in Amperes (A).
This is equivalent to around 95% of the state of charge (SOC).

2. fGri d Cisasedgeeckarge the battery fromthe f GR | ifp source (grid or a generator).
a. fStart VG ois thefs&-pomt/conditharGthat must be fulfilled to automatically start the generator and begin
charging the battery.
b. P~ gr~r2agk ®rk f"r"®®k?2. BT +{d Chistrbg)&®METed.é «~" 2 gkl
o From grid; the batteries will be charged to 100% from utility grid.

o From generator; the batteries will charge from a generator until the battery bank accepts 5% of its rated capacity in
Amperes (A). This is equivalent to around 95% state of charge (SOC ).

o If fTime of UseGY e PBQé P s & @M & f gdstthbé checked on desired time intervals. B®r k2 ps « kI ®r k agtdmptically*start évenjif ~ | i ®
the Start V or Start % condition has been met.

'Eatt Charge | Discharge | Smart Load
& " i how many amps (DC) are supplied to the battery from a generator. Adjusting and limiting the startv a9y [[asov | |FleatV 57V
GEN or GRID fAGvalue will ensure that small generators are not overloaded when charging the startso[30%  |[sow | |AbserbtienV 360V
battery bank. A TR o0 EqualizationV  56.0¥

| 30 Days 1.0 Hours

. . . . Gen Charge 7‘ Grid Charge

If connecting more than one Sol -Ark in parallel , multiply the Gen or Grid fAGvalue by the # of Sol- GE"E,MEXC:MMEDaymje» Mon | 08 1| :00 [20min
Ark inverters to get the actual current (A) what will go into the battery bank.

LGEI‘I Force CANCEL [ OK

Figure 10: Generator and grid charge settings

2.8 Integrating Sensors and Accessories

1 23 456 7 8

Figure 11: Inverter pinouts for sensors and accessories

1 (1,2) Battery temperature sensor : Not polarity sensitive. Used for voltage compensation for Lead Acid batteries
1 (+3, -4) CT1: Current transformer (CT) input

1 (5,6) Gen Start Relay: Normally open relay for generator two -wire start

1 (7,8): Notin use

1 Place the sensor between two batteries as shown in the next figure .

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

M This sensor has no polarity. The temperature sensor h elps perform voltage charging
adjustments and capacity calculations due to changes in temperature.

1 o Lithium Batteries DO NOT require our external temperature sensor.

Figure 12: Temperature sensor for
Lead-Acid batteries

16 Copyright © 202 5 Sol-Ark LLC



I This port is used to setup a Lithium Battery in closed -loop communication with the Sol -Ark 5K-1P-N (consult our f Ba't
Communications Integration Guide Gon the Sol-Ark website at www.sol-ark.com/battery -partners).

Must use an RJ45 connector.

1  Only use the CAN port for battery BMS communications (the CAN port supports both C ~ ANBus protocol and Modbus protocols) .

=

1 Remote monitoring and software updates require an internet connection through the Wi -FI /
Ethernet Antenna (Dongle).
1 Compatible with Wi -Fi or Ethernet connections.

Figure 13: Wi-Fi dongle (antenna)

1  Signal that comes from a normally open relay (5 & 6 sensor pinouts). Relay closes when the generator fSt a condion is met .

2.9 Limit Sensor (CT sensor)

The CT sensor (or limit sensor) enable the use and smooth operation of the system work mode s known
asf Li miPowerdt o Hoane GGr i d -Shheaarki. Thg G will measure and calculate the demand
in the Main Service Panel which the Sol-Ark 5K-1P-N will then use to accurately supply and offset all home
loads.

oOff-SaSi «: «®k{ i~ | ~® akO© sak +PNr«k'|s¢|~fé« | zk«x

CT Sensor Installation

Install sensor on incoming electrical service wires on L1 .

Embossed arrow on the sensor must point toward the grid.

fLi miPowerdo H o nide@r Zero) and fGrid Peak-S h a v ireqg@ir&CT sensors.

To ensure proper fit, check incoming wire diameter (grid or generator ). If the sensoris too small,
bigger CTs can be purchased by calling sales: +1-972-575-8875 ext. 1 or sales@sotark.com
See section 3.3 & s { s f@rkmré information about the different  Sol-Ark work modes.

1  See section 7 éWViring Ds ~ q @ “fof defailed CT installation.

Figure 14: CT Sensor

= =4 -4 -

=

Meter Meter
CT CT
Main Panel Main Panel

Figure 15: Installation of CTs for a) back-feed breaker and b) line side tap
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1 Sol-Arkincludes one AU &EE + P « k for2f0AWG yifs Yeuge ).
1  Sol-Ark offers ¢, A U LCAS{200A for 4/0 AWG wire gaugeb ~ | CTs(AGHA) upon request.
1 Default Sol-Ark CT ratio is 2000:1

Unless authorized, DO NOT change CT Ratio or warranty will be voided

0 Wire gauge is the only metric used to determine size of CTs. Contact sales at+1 (972) 575-8875 ex. 1 to purchase bigger CT sensors

1  Connect CT from phase L1 to pin 3 (white), 4 (black).
1 Keep the wires twisted (white-black) throughout the connection.
1 If the wires need to be extended, use CAT 6 (shielded) cabl e to make an extension (see Figure 17).

J ﬂ

CBEEE

1 23 4 56 7 8

Figure 16: CT input pins on inverter

Each inverter will include one (1) CT sensor.
Only one CT sensormust be wired ® ~ ®r k i k«sq| ‘n@kier. €?" NP/ Mé

1 o CT sensors areessential for multi-Sol-" 2y « - « ®k { « Power®é >6 £ $ ®ki { ~i k
recommended for multi -system installs.

= =

This function REQUIRESbatteries and 120/240V grid type to auto detect and auto correct CT orientation. AC
coupled inverters need to be OFF during the detection test. If this test is done with connected AC -coupled
systems, a factory reset of the Sol-Ark must be performed. Install the CT sensor as described in section 2. 9
€>s{s® Nk|«~2ael " fr®®k2- g~|| kg®s~|] ~|i gq2*si 8§~pka

{¥Y Basic Setup Y Advanced Y  Auto detect Home Limit Sensors Y OK

Wait at least 10 to 15 seconds while the inverter perform s the test. The inverter will alternate the current
distribution in L1, determining the correct orientation of the sensor.

oCT sensor troubleshooting

1 7p -~ "2k kTgz «s kz- «s| g é>s{s®ki §~pka ®~ (0p Keekig mindthat alb 2 s i
sensors have a 3% error.

1 P~ ~"" ~si «kzzs|qgq 8§~pk?® ®~ ®rk ~®szs® ~«k é\k?&~ /8§~23® J~pk?3e

1 Buying power from the grid will display positive (+) HM values, while selling to the grid displays negative ( -) HM values.

on
Figure 17: CT wire extensions with
shielded CAT 6 cable
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2.10 Powering -up and Testing the Sol -Ark

o TURN ON the inverter with at least one power source: 1) Battery, 2) PV or 3) Grid

1. Check the voltage of the battery bank

A. Voltage of the battery must be between 4 0Vdc - 60Vdc.
B. If applicable, turn ON internal switches of the batteries. Measure individual voltages.
C. Verify that the voltage of the battery bank at the Sol -Ark terminals is adequate.

2. Check the voltage of each PV input circuit
A A Input voltage must not exceed 500Vdc.
B. Input voltage must be above the startup voltage of 125Vdc
C Do not ground PV+or PV-.
D. Verify polarity in each PV string. Backward polarity will measure 0Vdc by the Sol -Ark and will cause long term damage.
E
F

o PV input will only turn on the LCD screen. Inverter requires grid power and/or batteries to start inverting .
PV DC disconnect switch on the side of the inverter will turn the PV ON or OFF.

OFF

ON

Figure 18: Built-in PV DC disconnect

3. Check GRID input voltage

A. Use the top screws above the terminals to measure AC voltage s with a multimeter.
B. Measure line (L) to neutral (N) voltage on f G R | t€&r@inal . Ensure 120Vac.

C. Verify that voltage between neutral (N) and ground (G)is OVac.

D. Verify that voltage between GRID L and LOAD L is OVac.

U ) ) &) 8 ) )
9t head screws 666660666
GEN LOAD GRID
I NG I N G | N G

Figure 19: AC Terminals

4. Power ON Sol-Ark

A. Turn ON the battery breaker.
B. PRESSdown the power button to the ON position. Wait for the f N o r ml&D i@dicator to turn on. This may take a few minutes.
C. Turn ON the PV DC disconnect switch. Wait for f D CL&D indicator to turn on.
D. TunON®r k @é5M7- & f 2 K A¢gUEP ihdicittr ® @rn pn- 2
E. TuunON®r k é>B"-é& ~|i &5/ @ fak~*ryk?c«
OFF ON

Figure 20: Power Button OFF / ON
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2.11 Power Cycle sequence

1. TURNOFFAzz "+ fak~ryka« Y&5M7-é1 és5/ @ ~|i é&>B"-ébl
TURN OFF the built -in PV DC disconnect switch on the side of the inverter.
PRESSthe power button , making sure it is in the OFF position. " | éB44é {k««” gk HtgFNDr MED@NhsSoffr p@®k
TURN OFFthe battery breaker.
Wait a moment (~1 min) to ensure the inverter is completely de -energized.
Make sure thatthe Sol-" 2y s« 82 ~8kaz. g~| | kg®ki ®~ ®rk fr"®®kask«l «~zna

Nook~wN

Reverse the steps to turn ON the Sol-Ark.

2.12 LED Indicators

-

Figure 21: User interface and LED indicators

Green Y Grid is connected
and providing voltage .

Green Y DC Solar Panels
connected and providing
voltage .

OFFY Minimum MPPT
voltage not met , wrong
polarity or no PVoc.

power.
OFF Y Grid voltage out of
range or Off -Grid system.
mode.

Green Y Sol-Ark is fully
energized * and inverting

OFF Y Not fully energized *,
in fault state or in passthrough

Alarm

Red Y Alarm state. Check the
alarms menu. Home ScreenY
Y fSystem Al arm
OFF Y No alarms / error

codes / setting change
notifications

o *Fully energizing the unit constitutes at least: a) DC Solar panels AND Grid or b) Just batteries

2.13 Main screen (Touchscreen)

20

PV power generation graph Grid usage graph Hold 4 s to force Smart Loads

Settings

Solar Today=53KWH Total=559.8KWH]| @

~ ~ 20%
‘h

1
A
0_2K.\fj('l)2 :

Load power
consumption

Detail s Screen

12.00 -4.30 5.00

Battery power
Charge (-) / Discharge (+)

Solar power production Grid power

Sell (-) / Buy (+)

Figure 22: Main Screen

Copyright © 202 5 Sol-Ark LLC
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1. Detail s Screen

Total Power oW 4654w | -a65a4W ow -4248W
600Hz | 600Hz | 119V 59%
mizov | 11ev 116V 5423V Vil&PoflLl
V,1& P of MPPT1 0.0A 39.6A 40.7A -78.34A
%, V, | & T of
ow HM: 21W 23.0C Battery

M2 oy | [LD:465aW

V, | & P of MPPT2 0.0A OgVHz DC: 36.7C Solr ay i« s| Ok
ow OW AC:30.2C temperatures

Figure 23: Detail Screen

Ajv " ~zergk pa~{ eN-~z"2&00§~z {|] { «® | ~® kfgkki
Battery temperature will measure 25°C by default if the battery sensor is not connected.
DC Temp: Internal DC conversion side temperature.
AC Temp: Internal AC conversion side temperature.
€ 5 2 soluén : power of the grid
o If selling to the Grid : Watts = negative (-)
o If buying from the Grid : Watts = positive (+)
o HM: power detected by the external CT, L1.
0 LD:§~pk? i k®kg®ki ~ «s| GRIBE @kkaa|{"sz| "«zkl| « ~2 ~]| @&

= =4 =4 -8 -

o B§ 8§ ~«s | q ré b ®ulues indicate an incorrect installation of CT. See section29 é >s { s® Nk | «~2 &

2. PV Power Generation Graph

A. Display power production over time for the PV array.
B. Use up/down buttons (¥, 2) to navigate between days.
C. Month view/ year view/ total production.

3. Grid Usage Graph
A. Displays power drawn from grid (+) / sold to the grid ( -).
B. VA*z Kk« "~f~"k ®rk zs|k s|isgr"® é8~pka f~"qr®e pa~{ ®rk qgasil
C. vz k« fkzz~p ®rk zs|k s|isgr"® é8§~pk? «~zi frgyé ®~ ®rk g?2sil
D. This view can help to determine when the peak power is used from the grid.

4. System Setup Menu

System Setup 10/14/2022 03:05:27 PM Fri.

@

Only w/ BMS Lithium Mode
Information

- provided by the BMS

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

- |D: #

- COMM: ####
- MCU: Ver####

@

34

Figure 24: System setup screen
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3. User Interface

Main Menus

Q) e s g R T —

~ -~
_O_ 55.2V ow 4654w | -4654w ow -4248W
+
v A A M1: 0V 116V 116V 54.23V Only w/ BMS Lithium Mod
ow HM: 21W 23.0C
M2:0v  |LD:4654W _ Sol-Ark 5K/8K/12K/15K-P
17.00 -5.00 5.00 -7.00 008 o T ocserc " D B
KW KW KW Kw 0.0Hz - COMM: ####
0 8 (¢} 12 0 12 0 12 ow ow AC:30.2C - MCU: Veritt
System Alarms 1/25/2021 03:05:27 PM Mon. 0.00V 0.00 A 0.0C 0% 0 Ah
Alarms Code Occurred 0.0V 0.0V 0A 0A 0x00 0x00
F13  Grid_Mode_changed 2021-01-13 11:22 L.
L ~chang Only w/ BMS Lithium Mode
F13  Grid_Mode_changed 2021-01-1311:20 1 000V 0004 00C 0% oov oA oo
2. 000V 000A 00C 00% 0.0V 0.0A ojojo
3. 000V 000A 00C 0.0% 0.0v 0.0A ojojo
4, 000V 000A 00C 0.0% 0.0V 0.0A ojojor
5. 000V 000A 00C 0.0% 0.0V 0.0A ojojo
6. 000V 000A 00C 00% 0.0V 0.0A o[ojo
7. 000Y 000A 00C 0.0% 0.0V 0.0A o[ojo
8. 000V 000A 00C 0.0% 0.0V 0.0A ojojo
9. 000V 000A 00C 00% 0.0V 0.0A ojgjo
10. 000V 000A 00C  00% ooV 004 Dll]‘[)
1. 000V 000A 00C 00% ooV 0.0A CI|O‘G
12, 000V 000A 00C 00% 0.ov 0.0A ojoje
13. 000V 000A 00C 00% o0.ov 0.0A ojoje
Basic Setup Basic Setup Basic Setup
Display | Time | Advanced |Factory Reset| Parallel Display | Time | Advanced |Factory Reset| Parallel Display Time | Advanced |Factory Reset | Parallel
o ARC parameters
. Year Month Day @ Solar Arc Fault ON D Clear Arc_Fault 030000
Brightness i] Beep ,z AM/PM 2021 10 26 045000
000400
Gen Limit Power | 15000W
i Cog Hour Minute Second e

Auto Dim [,/ 6005 ] TimeSync e 03 04 15 Load Limit Power | 15000W S
Season| Season2  Season3 Grid peak-shavin Power -15000W
Z‘ 5€asons goiup 1 - 1 I_I P °

4 -1 8 - 1
|_| Auto detect Home Limit Sensors  CT ratio 2000

[ CANCEL } [ oK } CANCELE""M'D 40-01 8- 1 12/~ 1 ICANCEL H OK ] UPS Time Oms

Basic Setup Basic Setup
Display Time | Advanced |Factory Reset| Parallel Display Time | Advanced |Factory Reset| Parallel
@ Master @ Phase A
[ Factory Reset u System selfcheck l: Parallel Modbus SN 00 v e
() Slave ) PhaseB
L Lock out all changes m Test Mode 7 PhaseC
L Meter > Grid \_IMeter > Load
_‘ Lock Grid Charging & Limited Meter Select Meter Select
No Meter No Meter
[ CANCEL ] l OK l [ CANCEL ] l OK

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 Sync: Automatically sync s with the internet for daylight saving time changes (Enablingé Ps { k «- | gé& s«. 2kg~{
Seasons: Indicate s in which seasons TOU will be active.
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Solar Arc Fault ON: Enables Arc fault detection algorithm on the MPPTs .

Clear Arc Fault: Command to clear an Arc Fault. o It must be executed manually every time the system detects an F63 Arc_Fault
alarm. See section 7.1 "Sol-Ark Error Codes" for more detail.

Gen Limit Power: Sets the SolArk limit to keep the power drawn fromthe é 5/ @& ® lélofwshe threshold. The inverter will

reduce the charge power rate to the batteries if this value is reached

Load Limit Power: Sets the total AC output power from the batteries to the &.OADé& terminal of the Sol -Ark. The default value is
always the maximum output of the inverter production

Grid -Peak Shaving: Sets the Sol-Ark's threshold to begin contributing power from batteries to keep the power drawn from the grid

~p gk|] kar"®~2 g-~| | kg®Kkibelawthatvelke. 8 5 M7 - & ®ka{s| "zl

Auto detect home Limit Sensor: Detects and auto -corrects the polarity of the current transformers (CT sensors).

CT Ratio: Ratio from CT sensor input/output, the default value is 2000 :1. DO NOT change this value or you will void the inverter
warranty .

UPS Time: Backup transfer time when there is a grid loss. 5ms for lowest transfer time.
Restrictions: Changes to these settings must be previously authorized by Sol-Ark technical support agents.

Parallel: Enable whenever you have more than one system connected .&é ? " « ®k 2 & ~| i éNz~"  ké
MODBUS SN: Identification number for each system configured in parallel (1,2,3, 4, n).

oSeesectionSéJ"f‘"zzkz N «®k {«é p~2 {~2k s|p~2{"®s~|
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3.2 Battery Setup

B olArk

Batt Setup Batt Setup Batt Setup

Batt | Charge | Discharge | Smart Load Batt | Charge | Discharge | Smart Load Batt | Charge | Discharge | Smart Load

Batt Capaci 400Ah Batt

pacity | Use BattV Charged startv [ao0v 1[@soy | | FloatV 55.7V Shutdown | Bt e BMOhMS
Max A Charge Use Batt % Charged AbsorbtionV  56.0V
e aa | K/ Sros[30% | ot Lowsare [47.5V B2 00 00
Max A Discharge 275A D No Battery A 100A EqualizationV  56.0V S 52,0V
Iy - 30 Days 1.0 Hours
TEMPCO -0mV/C/Cell D BMS Lithium Batt IDGGH Charge \/ Grid Charge Batt Empty V. D BMS_Err_Stop
|\/‘ Activate Battery Generator Excercise Cycle Day &Time>> Mon 08 :00 20min
| CANCEL ] [ oK ] | GenForce [ CANCEL ] [ oK | CANCEL ] [ oK ]

Batt Setup

Batt | Charge | Discharge | Smart Load

500W

‘ ‘ Use gen input as load output

Smart Load OFF Batt

Smart Load ON Batt

Solar Power(\W)

‘ | For AC Coupled Input to Gen

On Grid always on High Frz

l:‘ AC couple on load side

OK

[ CANCEL | [

24

Batt Capacity: Battery charge capacity connected to the system; value expressed in Amp Hour (Ah)
o Batteries in series Y Voltage adds up (V).

0 Batteries in parallel Y Capacity adds up (Ah).
Max A Charge: Sets the Max Charge rate of the batteries from solar panels. 120A max

o Rule of thumb for Lead -Acid batteries: If manufacturer does not specify rated charge amps, use 20% - 30% of battery
capacity as Max A Charge.

Max A Discharge: Sets the Max Discharge rate for battery . 120A max.
For Off-Grid 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 lead

batteries. 0 Lithium batteries do not require a TEMPCO setting ( -0 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 state -of-charge %. It compensates for aging batteries.

No Battery: é @~ * " ® ® k 2MUST be &el@ced |f there is no battery present. A power cycle sequence is
selecting this option. (Refer to section 2.11 for power cycle instructions).

-acid

REQUIRED when

BMS Lithium Batt: Allowsclosed-z ~~8 g~{{ | sg"®s~|] pus®r ~ 2 ®k«®ki f*"®®k?2ask« s|
to www.sol-ark.com/battery -partners)
Activate Battery: This option MUST be selected if the system has batteries, especially with Lithium batteries.
Float V: Lower steady voltage at which the battery is maintained after being fully charged.
Absorption V: Constant voltage used to charge the battery.
g "f«~28®s~|] uUuszz «®~§ ~"® CAC ~p ®rk g~8§~rgs® ~p ®rk f ek
@ /I 9~{8zkb " A%u¥%w"'r fr@®k?2. puszz «®~§ grragk 2k~rgrs|q ACA"r

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 batteries. Used to balance internal cells. o Most Lithium batteries do not need

to equalize.
Days: The period between equalization cycles.
Hours: The period taken to equalize batteries.

o7p 866~ 2«é s« «k® ®~ % r~"2«l ®rk «-«®k{ pszz | ~® kO "zs
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GenCharge: Quk « ®r k é5/ @¢ s| 8 ® ~p ®rk «-«®k{ ®~ gr”"r2gk O®rk f"»®K3
a. Start V: Voltage at which the system will AutoStart a generator to charge the battery. t
b. Start %: Percentage S.O.C (state of charge) at which the system will AutoStart a generator to charge the battery.
c. 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:
a. Grid connected Pokf6ti §&E®kApuszz zs{s® ®rk gr~r2gk 22~®k ®-~

100% SOC.
b. Generator connect eltwiltbe neessary td Elect Hh pGEN connect t .oTheGystem will use ut
eN®r"2a® Vél éeN®er2®Cé ~|i é"é& g~|is®s~|« ®~ Q'Adjﬁsnahlem@peklimifif"®®

Time of Use is enabled).
Gen Exercise Cycle (Day & Time): Set a weekly generator exercise schedule. (Day of the week/time/duration length).
Gen Force: Forces the relay close for the generator two -wire start.

o The generator must be in automatic mode if applicable and must have a two-wire start (dry-contact, normally open) connected to the Sol -Ark. To disable
the Gen exercise, adjust the time duration to 0 min.

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: Battery voltage or %"~ ® pr sgr "+ ~ ®8 ® pszz 2k« {k g~] k2 «s~. -+ ®~ "
Batt Resistance: Internal resistance in mOhms of 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 .

A. This mode uses the f G E Nh@ut as a load output that delivers power when the battery exceeds a user programmable threshold or
when the Sol-Ark is connected to the grid.

B. Whenf Use gen input asg kbpadzkut p @erdinatttiris@é arsoutgut t®power high -power loads such
as a water heater, irrigation pump, AC unit, pool pump, or any other loads.

C. Whenf On Grid alswaykg ~"drz&i kermial kil @viays @iput power as long as the grid is connected, regardless
of battery charge .

Smart Load OFF Batt: Battery voltage or % at which the éG/ @#terminal will stop outputting power .
Smart Load ON Batt: Battery voltage or % at which the &G/ @terminal will start outputting power .
Solar Power (W): Amount of PV production needed before &G/ @terminal starts outputting power.

A GEN terminal is limited to 3 0A at 120V Off-Grid. (Do NOT exceed!)

5K-1P Installation Manual | MA-00015 Rev. 3 25



26
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B.

C.
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O

A Sol-Ark 5K-1P-N is a 120Vac system. ACcoupled solution s such as micro or string inverters must be 120Vac.
Sol-Ark must be programmed for nominal 240V if planning on adding 240Vac AC coupled solutions

o AC coupled PV arrays must have f Gr i d edabled wHile the grid is available.

P~ ~“«k ®rk é5/ @ ~2 &>B" --éoupled iput@r mMiidt? ifverters ar gritl «-tiedt $trind imverters, check the
appropriate box according to your connection:. " For AC Coupl edoifnpCt cbapGen@&n | oad sid
Prk {k~]s|]qg ~p éN{*"2® >~"i B44 *"@®& "|i. éN{"2® >~"i B@ *"®®&

Smart Load OFF Batt: The % SOC at which the AC-coupled inverter(s) are shut down when in off -grid mode .

o 90% recommended .
Smart Load ON Batt: The % SOC at which the AC coupled inverter(s) are turned on when in off -grid mode .

080% recommended .

P~ “«k ®rk é>B"-& ®k?2{s| "~z p~?2 -tiedrstrigg~nveters | q {sg? ~s| k2 ®k?« ~2a q
Must select "AC couple on load side ".

b. A\ The GEN terminal cannot be used (even though the éGENE terminal is not physically being used for this mode, AC
g~ 8zs|qgq ~|] ®rk é>B"-& ®k2{s| "~z 82k k| ®« ®rk. «k ~p ®rk &5
Wire as shown in diagram labeled " AC Coupling in LOAD ".

o Backup Transfer Time is extended to 2 seconds.
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3.3 Limiter
rid Param : rid Param
Time of Use Setup
Limiter|Other Limiter|Other

: Time |PowerW)| Batt |Charge| Sell Smen [ Jfwea
| Jonasen 15000 |7 o0aml[ 2000 [50% || || | v v v
Fri. Sat. Sun.
an

mL' ited Por Load \:‘ l:‘ gSeasorﬂ QSEESDI’Q ESeasons ?‘GEN(D""KHBGM Input
imite wer to Loa

u I:‘ ZeroExpurtPower
(0] o [ s

09:00pm|[ 2000 |[s50% || || |

[ CANCEL H OK

Limiter

The Sol-Ark 5K-1P-N inverter will simultaneously utilize different available power sources to satisfy load demand in the electrical

service panels (essential loads panel / main service panel). The following work modes allow the user to determine how  generated
power is utilized.

Grid Sell

Grid Sell: The inverter will produce as much power as it has available from PV array according to the programming. The maximum
power that can be sold to the grid will be 4,800W or 8,000W depending on grid type selection.

General description :

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

b. Prk s|] k2®k? puszz ~|z- «r~pg z~"i« g~|]| kg®ki ®~ ®rk é>B" -8

c. Prk s| k2®k2a puszz {k*« 2k terminal §gildkdhsusgtionor gridseé backp ®r k &5 M7 - &
f

(a0

- ey

Figure 25: Grid Sell

5K-1P Installation Manual | MA-00015 Rev. 3 27



[ id
SOol-Ark
Limited Power to Home
o This work mode REQUIEREShatteries
Limited Power to Home (Meter Zero): This mode limits the energy being produced by the inverter to satisfy the home load demand

Yke««k| ®s~z z~~i 8§~ kz 0 {~s] «ka sgk 87| kzbl Tetmina@l ressentid leadskphnel®r k
0 ®r k &BnMal {main service panel). To prevent grid sell back when powering the main service panel, the CT sensors MUST

fk s|«®*zzkil Prk«k «k|]«~2« ~zz~p ®rk s| k2®ka @~ g zegminal’This @
system work mode is useful p ~2 ~T«k2 « ®r *® i ~| i ® r ~ ‘sdctior 2.986k>2s{{ss@® @K | «wk-2 z &f g1
installation.

General description:
a. Power is delivered to the whole home without selling the excess solar back to the grid (required if no permit to sell back
from the utility company).
b. External CT sensorsrequired for proper operation of this system work mode.
Monitored loads will be the addition of the main service panel + essential loads panel.
d. Energy Priority : 1. Solar PV Power | 2. Grid Power | 3. Batteries | 4. Generator

o

Figure 26: Limited Power to Home
o This work mode is HIGHLY RECOMMENDEDfor parallel systemsl & >s { s ®Kk i J~pk? ®~ 6~{ké "zz~p«inere®s{ "z §~pk?

Limited Power to Home + Grid Sell: This mode will NOT limit solar production. In this mode, the inverter delivers power to the
é>B"teréninal Yk « « k| ®s*z z~"i « §7| kzb 0 terimk(hanknice garelAND grid)~TheeSolk-ArkewalM 7 -
monitor grid sell back and load consumption simultaneously (with +/ - 3% error from CT sensors). The CT sensorsMUST be installed.
Seesection29é>s {s® Nk| «~2«é& p~2 82 ~8k? kT®k2| "z +P 8§z~rgk{k]| ®

i

Figure 27: Limited Power to Home + Grid Sell
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Limited Power to Load

o This work mode REQUIEREShatteries

Limited Power to Load: This mode limits the solar production to cover the load demand of ®r k & >B" - & es@ehtil{oads " z
panel). In this system work mode, the system disregards the loads in the main service panel andwill| ~® i kzs k& §~pk?
terminal .

General description :

a. Prk s| k&2®k?® puszz ~|z- g~"k& ®rk z~"i« g~|| kg®ki ®~ ®rk &>
It will NOT produce more power than the load demand .
This work mode will NOTi kzs ™ k2 8§~ pk 2 ter@®inal @il NOT&d bECK) . €
The loads reported by the inverter will only be fromthe g2 s ®s g~z §7| kz Yé>B"-& ®ka{s]| "r"zb]
This system work mode is recommended for off -grid applications.
Energy Priority : 1. Solar PV Power | 2. Grid Power | 3. Batteries | 4. Generator

-0 Qo0 o

Figure 28: Limited Power to Load

Limited Power to Load + Grid Sell: This mode will NOT limit solar production. Theinverter i kzs k2% « 8§~pk?3 ®~ ®r
(essential loads panel) + unlimited powerto ®r k &5 M7 - & ®k 2 { s | ~ ANDY{idY),hdweverkt will @Ng Kk tragk’thie loatls
g~] | kg®ki ®~ter@inak bukitvlll'sell Back excess solar. If there is a main service panel in®r k & feivhihal &he inverter

will NOT be able to measure the true value of the total home consumption and grid sell back. This system work mode is
recommended for single inverter or for whole home backup installations.

..............

Figure 29: Limited Power to Load + Grid Sell
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Time of Use

Time Of Use (TOU): Using thismode ,g ~{ f s | ki pHs ®r é>s{s®ki J~pk?a ®~, dlowstkednvertértoé > s {
discharge the batteries to deliver power to the home and reduce the power consumption from the grid during specific time

intervals. The battery discharge will cover the calculated load demand with the threshold discharge power rate set in the
éJ~pkavywbe g~z {|1T Y~ g~| g~|psq 2k «s9qY isppk2k|® is«grnraqgk 2

General description :
a. Uses batteries to reduce the power consumption during  user defined periods.
b. Energy Priority : 1. Solar PV Power | 2. Batteries (down to programmed discharge V or %) | 3. Grid Power | 4. Generator .

Figure 30: Limited Power to Home + TOU

Time: During these hours the system will provide power from the battery to the home or even the grid if desired . The 6-time
intervals MUST follow a chronological order. All time intervals are automatically enabled.
Power(W): This is the maximum discharge power the Sol -Ark will draw from the battery during the time intervals.
Batt: Voltage or percentage battery state -of-charge at which the system stops discharging batteries. If f Ch a r @ eh@8cked, the
g*"@e®e V U C «k®8§~s| ® uszz gr*r| gk s®« {k*|s|q ~|]i s® ps ztawith ~p
an AC power source (grid or generator).

Charge: Allows the batteries to charge from an external AC power source, such as a generator or grid, during the hours
selected, up to the programmed voltage or %.,If the external AC power source is a generator, it is also necessary to meet the
g~|] i s®s~¢g E€N®EN®"¥Y¥® Cé z~g"®ki s| ®rk *"®®k2- Nk® &8 ®~ fkgs| g
batteries at 100% regardless ofthe f Ch ar @ox & TOU.

Sell: The f S e Ibbx@ TOU allows batteries to discharge and sell power to the grid at a constant programmable rate for the
«kzkg®ki 8kas~il i k®k25%skiNkzzelfuk®YWpeét Bk k| Afzki

0D0NOTk|"fzk e+rnragké ~|i éNkzzée ~® ®rk «~{k ®s{k

GEN Connect to Grid Input: Enable this option if you have a generator connectedto ®r k é5M7 - & ®k?3{s| "z
Zero Export Power: Minimum power imported from the grid . Helps avoid selling back to the grid by ensuring constant grid
consumption . The value can be set between 1 4100W (recommended 20W) .

Batt First: Set the charge priority for the system, the solar PV power will be delivered first to charge the battery (it is recommended
®~ gr kgy aditis@e@mostefficie® éption) .

Load First: Set the charge priority for the system, the solar PV power will be delivered to cover the loads consumption first, then
the remaining will charge the battery . Only recommended for very specific situations.

30 Copyright © 202 5 Sol-Ark LLC



3.4 Grid Setup
rid Param
Grid Selection |Connect | IP| F(W) | VIW)AV(Q) | P(Q)/P(F)

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

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

arid Mode 28 Grid Reconnect Time 300s
UL17415B
Power Factor
Grid Frequency
50Hz 60Hz i@
Single Phase
Output V 120/208V

120/240V Split Phase
E 120/208V 3 Phase

Output V+

[ canceL | |

+0v

OK

Normal connect

Grid Vol High
Grid Vol Low

Grid Hz High

Reconnect

Grid Vol High
Grid Vol Low
Grid Hz High
Grid Hz Low

Reconnect Ramp rate

Grid Hz Low

Normal Ramp rate
605

[ CANCEL H OK ]

OverVoltage U>(10 min. running mean) | 239.2v |

Hv2| 2408V |--[oaes || [HR2| 6200Hz |--[ 0ass |
W[ 2496y |--[1300s || |HF1[ e150Hz |--|299.005]
wi[ 183ov |--[z100s || |iF1[ sesoHz |--[299.005]
w2 wsev |--[200s || |ir2| szoonz |- ooes |

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

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

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

Over frequency Droop F | 40%PE/Hz @
Start freq F | 60.50Hz Stop freq F | 60.50Hz F(W)
Start delay 0.00s Stop delay | 0.00s
Under frequency Droop F> ‘ 40%PE/Hz
StartfreqF> | 59.50Hz | Stop freqF>| 59.50Hz
Start delay F>|  0.00s Stop delay F>  0.00s
CANCEL

o

Response.T | P1:100% | [ Lin200% | [ Loutsow |
[ vinosos | [ Proose ||| [ visoow | | ar4mw |
[vaoow | [ pasow || [[ vzosow | [ czow |
[varriom | [ emow || || vaosow | [ qzow |
Cvamizon | [ paow || | [ varioow | [ oaamw |

||

"

P(F)
I P1:20% | ‘ Q1:20% | | V1:50% | | F1:1.000 |
[ patoow | [ czaom || [[ vawewn | [ Fzosoo |
[ patoos | [ ama0w || || vaioos | [ Faosoo |
[paooss | [ ow208 || |[ varoow | [ Fec0s0 |

0 The Sol-Ark 5K-1P-N has a wide selection of (single phase) AC voltages it can operate in, including: 120V, 127V, 220V, 230V and 240V .

General Standard: Allows more flexible adjustments to the grid parameters, such as widening frequenc
for off -grid systems with backup g enerator s)

inverter connected to the grid (useful

Output power will vary depending on grid type selection :

4,800W @ 120V and 127V
8,000W @ 220V, 230, and 240V

Nkk «kg®s~|

UL 1741 & IEEE1547: Enables sell compliant functionality .
UL1741SB: Enables F(W), voltage, and power factor control to sell back to utility and expands compatibilities. Useful for AC coupled

inverters. Expands grid compliances .

Grid Frequency: Frequency of the AC sine wave .
Grid Reconnect Time: The amount of time, in seconds, the inverter will wait before reconnecting to the grid
Power Factor: The power factor can be adjusted from +0.8 to 1.0 (Call technical support if you need to modify this value).

Normal connect: Protect parameters for the grid . Tr s «
correspond to L -N voltage (the maximum difference grid voltage value is +/
g§ranik®@k? «
shown in this menu corresponds to L -N voltage (the maximum difference grid voltage value is +/

Reconnect: J 2 ~®k g ®

5K-1P Installation Manual | MA-00015 Rev. 3
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3.5 Programming Guide

The next diagram shows the most used/common parameters for programming the unit  Sol-Ark 5K-1P-N.
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4. Installation Tips

1. Limit sensor (CT)is not required for completely off -grid installations unless using f Gr i d P e a kwitl$ dageneiator gd@nected
tothe f GR I ifp@E terminal .
2. Itis recommended for generators to be connected tothe f GR | t&@inal sothatthe f Smar t funaiendiGhe f G E Ne@ninal

can be used.
3. Trk2k s« |~ | kki p~2 "~ ®2/2| «pk? «ps @ktolthe mairipprielg® ®r k é&é>B" -& ~~®
4, -~ | ~® T «k é&52si NGidONL{Y~iflkimilkledBp(efaeltf) t o LoadG
5. Thef Au Gen-St a furtct®n is a dry -contact, normally open 2 -wire switch (closes the circuit when needing charging).
o0 Auto Gen -start will be triggered when the battery voltage (V) or percent (%) reaches the level programmed in the Battery
Setup menu. Then, the generator will continue to charge the batteries until they are about 95% full. o Without Time of
Use, this 95% value is not programmable.
0 An exercise function will turn on the generator once a week on Monday mornings at 8 AM for 20 min by default. This
exercise is to maintain the internal generator batteries.
6. When using a Generatorinan Off-G2 si «s® ~"®s~| 1 pk 2a2kg~{{k|ifGené¢gal qaudahadgidd &
thef Grid Reconnfick?2 Tmke GENkzz +~| ®* ~z¢é ®"f ~p ®rk 52si Nk® 8§ {Kk
7. Inthef Conn®ctf G | i ka éMkg~| | kg®e ~|i é@-2{"z g-~|| kg ®&6bHz.gwidering the ®r
arn]l gk puszz 2ki gk ®rk | {fk? ~p is«g-~||kg®s~|]« p2~{ pz g® "®s -~

zZ
L

8. Q| i k? ®r k &52sY Lihiter® Gher, njake|sure to checkthe f GEN connected tax. Grid I nput

9. If planning on using a wind turbine in conjunction with the Sol -Ark, the turbine must have a 48V charge controller with a dump load
to prevent battery overcharging. This charge controller must be connected directly to the battery bank of the Sol -Ark.

Under fBattery setup Gselectf No B a t&udisabley fGAct i v at e(theBsgstem will fgulBand start beeping).
2. o A complete Power Cycle IS REQUIREDwhen changing the battery mode to f No B a t(seeesectidd 2.11 éPower Cycle
Sk© k| gké p~2 i k®*szki s| «®2 g®s~]| «b
Under f Gr i d Sseléctf IG@ i d arfl elisableGall other modes.
4. Touch the Battery Icon to see the Detailed Volts View to verify your inputs & outputs

w

4.1 Battery Charge Controller

The MPPT has a 4stage battery charging /

algorithm for rapid, efficient, and safe battery Night BULK ABSORPTION FLOAT Night

charging. The next figure shows the stage

sequence. Equalization V
Absorption V

Float vV
In the Bulk Charge stage, the battery is not at a

100% state of charge and has not yet reached the Restart v
Absorption voltage setpoint. The controller will Low BattV
deliver 100% of available solar power to recharge Shutdown v
the battery . Empty V

Figure 31: Charge controller curve

When the battery has reached the absorption

voltage setpoint, the Sol -Ark inverter uses constant -voltage regulation to maintain battery voltage at the absorption setpoint, preventing
overheating and excessive battery gassing. The battery is allowed to come to 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).

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 gassing. T he Float stage provides a
meager 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 .
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Battery Charging Setpoint Examples (48V Nominal)

Battery Type Absorption Float Equalize
(Every 30 days for
3hr)
AGM / PCC 57.6V 53.6V 57.6V
Gel 56.4V 54.0V
Wet 59.0V 55.0V 59.0V
Lithium 54.6V 54.3V -

Follow all battery manufacturer -specified values to ensure proper charging and discharging

Calculating Battery Bank Amp -Hours Examples (AGM)

# of batteries Voltage per Ah per battery Ah @48V Max Charge
Battery (Chain of 4 Discharge (A)
batteries of 12V in
series)
4 12v 230Ah 230Ah 100A
8 12v 230Ah 460Ah 120A
12 12v 230Ah 690Ah 120A

4.2 Battery Communication with MODBUS/CANB US

The Sol-Ark 5K-1P-N inverter achieves battery communications through a single RJ -AA § ~2 ®
?~i

Any damage caused by the improper use of the communication protocols

(CANBUS or MODBUS)will not be covered by warranty. Modbus map is

available upon request for & M/ " opérations only . Contact technical support at support@sol-ark.com to obtain the MODBUS map.

the RS485 and CAN pin configurations
communication.

«r~p|] fkz~pl

Pin RS485 CAN
1 RS485 B- --

2 RS485 A+ --

3 - -

4 -~ CAN Hi
5 -- CAN Lo
6 GND GND
7 RS485A+ -

8 RS485B- --

* ~®r

123

é f

45678

BIELENAL

«

z~Nf kzki .@&hshat®@krbines + " |
MNAEAE ~|i &*"@®®k? -

L N 6 L N @&
GEN LOAD

o Complete battery integration guide of supported battery communications can be found at:
www.sol-ark.com/battery -partners

If an external device utilizes BMS Lithium Batt 00 , one must change the Modbus SN of the inverter to 01 as the default value is 00.

34
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4.3 Grid Compliance Settings

Puerto Rico Grid Compliance

Settings

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

OverVoltage Us(10 min. running mean) | 239.2 |
2| 28sov |--[ 01es || |HF2| e150Hz |--[10.00s]
W[ 26a0v |--[ noos || |HF1[ e0.50Hz |--[300.005
wi| 2112v |--[ 200s || |iF1| 59.20Hz |--|300.005]
w2| 1440V |--| 100s || |LF2| 57.50Hz || 10.00s]

CANCEL ok |

HECO Grid Compliance Settings

120/240V

120/208V

Frequency-Watt, Volt-Watt
and Volt-Var

5K-1P Installation Manual | MA-00015 Rev. 3

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

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

Normal connect

Grid Vol High
Grid Vol Low
Grid Hz High
Grid Hz Low

Normal Ramp rate

[ CANCEL ” OK ]

Reconnect

Grid Vol High
Grid Vol Low
Grid Hz High
Grid Hz Low

Reconnect Ramp rate

OverVoltage U>(10 min. running mean) 276.0v
HV3 288.0V HF3| 65.00Hz

Hv2| 2ssov |--[ 0a6s || |Hr2[ es.00Hz |--[ 0.16s |
Hi| 2640v |--[13.00s || |HF1[ 63.00Hz |--[180.005]
wi[ 2u2v |--[2100s]| |iF1[ s7.00Hz |--[180.005]
2| 1680v |--| 200s || |iF2| s000Hz |--[ 0.16s |

49.90Hz

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

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

Reconnect Normal connect

QOver Voltage U>(10 min. running mean) 239.2v

Grid Vol High
Grid Vol Low
Grid Hz High
Grid Hz Low

300s

Grid Vol High
Grid Vol Low
Grid Hz High
Grid Hz Low

Normal Ramp rate
300s

Reconnect Ramp rate

CANCEL ] [ OK

HF3| 65.00Hz

Hv2| 2406v |--[ 0a6s || |Hr2[ es.00Hz || 0.16s |
W[ 2288v |--[1300s]| |HF1[ 63.00Hz |--[180.005]
wi| 1ssov |--[2100s|| |iF1| s57.00Hz |--|180.005]
2| 1456V |--| 200s || |iF2[ s0.00Hz |--| 0.16s |
w3 LF3 [ 49.90Hz

CANCEL

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

Grid Param

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

Start delay F>|  0.00s

Over frequency Droop F 50%PE/Hz
Start freqF | 60.04Hz Stop freq F | 60.50Hz
Start delay 0.00s Stop delay 0.00s
Under frequency Droop F> 50%PE/Hz
StartfreqF> | 59.96Hz | Stop freqF>| 59.50Hz

Stop delay F>\&

CANCEL

viQ)

Response.T | 55 || || Lin20.0%| | Louts.on|
[ vitoe.0m| [ Praoose || |[ viezow | [ oQuasw |
[ vat00%| [ P2 0% || || vaosow | [ Q2o |
[va1w00%] [ P3 0% || || vaa00.0%| [ qsow |
[ va1100%| [ Pa: 0% || || varos.om| | Qauan |

CANCEL
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5. Parallel Systems

5.1 Before Enabling Parallel Operations

A. Make sure all units in parallel have the same software version by verifying
the f COMM@Bd f MC UhGmbers on System Setup.

B. Goto https://www.sol -ark.com/software -update/ to schedule an update
or call/lemail Tech Support for assistance: support@sol -ark.com

C. Parallel systems REQUIREa joint battery bank. If you do not have a
battery, keep all Sol -Ark inverters OUT of parallel and set every System to
fGrid Sell GMode.

D. Al INPUTS/OUTPUTS must be shared among ALL parallel inverters, with
the exception for DC solar inputs .

DIP Switch Configuration for Parallel Systems

System Setup 5:27 PM Fri.

Sol-Ark 5K/8K/12K/15K-P
- |D: #HtHHHEHHEE

- COMM: #it##

- MCU: Veri####

Figure 33: Software version check

7| 8§~rarzzkz «- «®k{ «Ehownln&he Pllowing & acFortingNqutise @able Helavé .

Figure 34: Sol-Ark DIP switches
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ON OFF
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o Parallel systemswith 2 inverters must have their DIP switches on the ON position
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