Sol-FArk

LIBRARY

INSTALLATIONGUIDE
AND USER MANUAL

Sol-Ark 1I5K-2P-N
b}

V1.0

May 19, 2023

RESIDENTIA
NORTH AMERIC.



Eol-ark

Copyright © 2023 Sol-Ark | Portable Solar LLC



DI SCLAI MER

UNLESSSPECIFICALLY AGREED TO IN WRITING, SGARK:

(A) DOES NOT WARRANT THE ACCURACY, SUFFICIENCY OR SUITABILITY OF ANY TECHNICAL OR OTHER INFORMATION PROVIDED IN
ITS MANUALS OR OTHER DOCUMENTATION.

(B) ASSUMES NO RESPONSIBILITY OR LIABILITY FOR ANY LOSS OR DAMAGES, WHETHER DIRECT, INDIREONSEQUENTIAL, OR
7@+7-/ @">1 "M7IN7@5 BQP B4 P6/ QN/ B4 NQ+6 7@4BM?"P7B@ QN/ B4 NQ+!

Sol-Ark is not responsible for system failure, damage or injury resulting from improper installation of its products.
Information in this manual is subject to change without notice.

This manual is only focused on the inverter labeled as: 15K-2P-N.

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

Email: SUPPORT@SOIARK.COM

Web site: WWW.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 15K-2P-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  15K-2P-N 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 gro und 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.

A DO NOT connect the grid to the Load Output Terminal Block.

DO NOT reverse the polarity of batteries. Dama ge WILL occur.

> >

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

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 wi re) 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 connectingtot  hem.

Copyright © 2023 Sol-Ark | Portable Solar LLC 5



Sol-Ark: First Glance

INSPECT SHIPMENT

B olArk

The box should include all items shown in the component guide. If there are da mages or missing parts, inmediately call (USA) +1 (972) 575 -

8875 Ext. 2.

COMPONENT GUIDE

The Sol-Ark 15K-2P-N system includes the following components:
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Sol-Ark 15K-2P-N inverter
French cleat

Battery toroid

CAT 5E communication cable
Allen key (4 mm)

Temperature sensor

User manual

Wi-Fi/ Ethernet antenna (dongle)

N P R R R RPN PR

Current transformer sensors (CTs)
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1.1 General Description

A

ON/OFF Button
Battery terminals

MPPT inputs

(100A) GEN terminal

(200A) LOAD terminal

(200A) GRID terminal
GROUND / NEUTRALBusbars

PV disconnect
LCD screen

(250A) Battery breaker
Parallel RJ45 ports
RJ48 ports (BMS)
(200A) LOAD breaker
Wi-Fi dongle

@ MmO O w
2 < r X &« —I
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1.2 Specifications
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Temperature derating

AC: 75°C 482°C. Shutdown @82°C

SOL-ARK 15K-2P-N TORQUE VALUES APPLICATION NOTE

Neutral / Ground (Busbar)

Cover Screws

Battery Connection

62 in-lb
62 in-Ib
62 in-lb
15.5in-Ib
15.5in-Ib
90 in-Ib

Do not use impact drivers to tighten any fasteners on the Sol -Ark

7 Nm

7 Nm

7 Nm
1.75 Nm
1.75 Nm
10 Nm

Copyright © 2023 Sol-Ark | Portable Solar LLC




North America : 15K-2P-N

Datasheet

Input Data (PV)
Max. Allowed PV Power (STC)
Full Power Voltage Range (Full Load)
Startup Voltage
Max. Input Voltage
Max. Input Current per MPPT
No. of MPP Trackers
No. of PV Strings per MPPT

4 w
tSol-Ark E

Limitless 15K -LV

19,500W
200 - 425V
125V
500V
26A (self-limiting)
3

Output Data (AC)

Nominal AC Voltage (L -L)

Grid Frequency

Real Power, max continuous

Max. Output Current

Real Power, max continuous (batteries only, no PV)
Peak Apparent P ower (10s, off-grid)

Peak Apparent Power (100ms, off -grid)

Max Output Fault Current (5s)
Max Output Fault Current (100ms)

Max. Grid Passthrough Current
Power Factor Output Range
Backup Transfer Time

CEC Efficiency

Max Efficiency

Design (DC to AC)

Stackable

120/240V, 120/208V, 220V
50 / 60Hz
15,000W
62.5A
12,000W (50A @ 240V)
24,000VA
30,000VA

94A with PV, 75A (batteries only, no PV)
120A

200A
+/- 0.8 adjustable
5ms
96.5%
97.5%
Transformerless DC
Up to 12 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
Communica tion to Lithium

Lithium / Lead Acid
48V
43 - 63V
50 2&9900Ah
275A
3-Stage with Equalization
96.0%
Included
Integrated
Integrated
CANBus & RS485

General Data

Dimensions (H x W x D)
Weight

Enclosure

Ambient Temperature

Noise

Idle consumption - No Load
Wi-Fi & LAN Communica tion
Standard Warranty

807 x494 x 306 mm / 31.8 x19.4 x 12 in
61.2 Kg/ 135 Ib.
IP65 / NEMA 3R
-25~60°C, > 45°C Derating
<30dB
60W

Included
10 Years

Protection and Certifications

Electronics Certified Safety by SGS Labs to NEC & UL Specs- NEC 690.4B & NEC 705.4/6

Grid Sell Back e&eUL1741-2010/2018, IEEE1547a 2003/2014, FCC 15 Class B, UL1741SB, CA Rule

21, HECO Rule 14H

PV DC Disconnect Switch &eNEC 240.15
Ground Fault Detec tion &NEC 690.5

PV Rapid Shutdown Control eeNEC 690.12
PV Arc Fault Detection eeNEC 690.11

PV Input Lightning Protec tion

PV String Input Reverse Polarity Protection
AC Output Breaker - 200A

200A x 2 Battery Breaker / Disconnect
Surge Protection

Yes

Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
DC Type Il / AC Type Il

2023 Sol-Ark | Portable Solar LLC
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1.3 Wire Gauge Guide

1. AC Input/Outputs:
1 éGRID&Terminal 200A MAX Y 200A passthrough, 1/0 AWG to 4/0 AWG conductor.
1 &.0OADé&Terminal 200A MAX Y 200A passthrough, 1/0 AWG 4/0 AWG conductor.

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

2. SENSORS: 20-24 AWG
3. SENSORS CT:13 ft [4 m] included .
4. BATTERY TEMPERATURE SENSORncluded 9.8 ft [3 m] sensor
5. CABLE RJ45:Included 6.5 ft [2 m]. Extendable up to 20 ft [6 m]
6. BATTERY CABLES4/0 AWG THHN / Max Charge and Discharge limited to 275A
Batteries AC Conductors PV Conductors Sensors
1in[25.4 mm]
O 3/8in
[10 mm]
' lin .
5/8in
i [25.4 mm] j [16 mm]
| 1ain
_f [6.35 mm]
4/0 AWG M AX 4/0 AWG MAX 10 AWG Max 20 AWG Max
Max distance Max distance Max distance Max distance
0i&1A [3.5m]: 2/0 AWG Distance limits will vary per Om &430m: 12 AWG Om &430m: 24 AWG
1A&20i[6 m]: 4/0 AWG user. 30magom: 10 AWG 30ma120m: 23 AWG CAT 6

10

CT Sensors (Include d)

13/8 in
[35 mm]
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2. Installation i

Backup Circuits

A. The sub panel powered by the LOAD 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 48 kW = 200A continuous @240V (pass-through).

1 Off-Grid Y 15kW = 62.5A @240V (PV & battery) | 12kW = 50A @ 240V (batteries only)
C. Verify that every load circuit power (P=V*l), does not surpass the above 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. An external breaker/disconnect must be present on to protect conductors and the unit itself.
B. Forwhole-r ~{ k f~rgy 8Bb +~| | kg® ®rk qgq?si is2kg®z- - ®discdmnekt mésthdinstabed. ® k & {
C. Connect the &.OADé&terminal of the inverter to the Main Service Panel using 1/0 AWG to 4/0 AWG conductors.
D. Itis possible to connect a generator ( 80A max or 19,200W) or an AC coupled source such as string or micro inverters to the EGENé
terminal of the inverter. Only one AC source can be connected to the &GENé&terminal at a time.

Partial Backup Whole -Home Backup
t f
Grid Grid
\—. ~ . Main Panel \— L~ .
Battery C] H ==| Subpanel Battery [j EE Main Panel
® DC AC

Figure 1: Partial backup or whole -home backup installs

2.1 Mounting the Sol -Ark

A.The system weight is 135 Ib / 61 kg.
06in[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 280W/hr

O iA[5cm]

? iA[5 cm] C.The Sol-Ark 15K-2P-N is aNEMA 3R - IP65 enclosure that is rated for outdoor installation
but can also be installed indoors .
) D. PROTECTthe LCD screen from direct exposure to UV light.
- E. Mount the Sol -Ark and ensure the unit is leveled and properly seated.

T F. Securely attach the inverter to the mounting surface. You may need expansion plugs or
i anchors for concrete. In case a different anchorage is required, calculate the support
06in [15 cm] needed to properly hold the weight of the equipment .

Figure 2: Unit clearances G.Use five (5) screws and washers (choose screw length /diameter based on surface type).

Copyright © 2023 Sol-Ark | Portable Solar LLC 11
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5X g— O 38[80 mm]

——

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.

Fﬂ

T
!

JoiS)

e ===

-

Figure 4: Best practice for mounting orientation
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2.2 Integrating Batteries

A Sol-Ark 15K-2P-N must be OFF.
B. Depending on battery voltages , wire up the battery bank in the next possible configurations (see figure s5a-5c).
C. Battery breakers must be OFF when wiring . If your battery bank does not have internal breakers, maintain the necessary safety

measures when handling.

D. o The 15K-2P-N reaches a max battery charge/discharge of 275A if using both sets of battery terminals. If using only one set of
terminals, the max battery charge/discharge will be limited to 160A.

Sol-Ark 15K-2P-L is a48V nominal system. DO NOT connect the inverter to any other battery configuration. If you use 1 2V batteries, you
MUST NOT exceed four (4) batteries in series, as shown in Figure 5b. The inverter can work with any battery chemistry as long as it remains
within the range of 43V to 63V .

Figure 5b: 12V batteries in series connection

o

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!

Battery Toroid

Install the battery toroids on battery input wires, as shown in the following figure . Battery (+) and (-) cables must go through both toroids
simultaneously. If dealing with four (4) wires, all conductor must go through the toroids as shown below.

Figure 6: Battery toroid installation

Copyright © 2023 Sol-Ark | Portable Solar LLC 13
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Multi -Terminal Installation

The battery terminals parallel batteries to ensure a common connection. If 275A ¢ harge/discharge rate is needed, connect batteries to both
terminals. If using 3 or more batteries, use a busbar for (+) and (-) battery connections.

(o] o [e] (o] (o] [e] o o [0}

;7 70 ;7 70 ;7 70

= Seﬁeg:p's_n e Battery G

S Ins

0| O o Q| © CANBuUs @

(&) (@)

®| @ ®| @ ® @
AR EEE AEEEAEEE Pl e %] v ] ¢
[@] [@] (@] ] (@]

(@] (@] (@] (@] (@] [¢
+ - + - + - + - + -
48Vdc 48Vdc 48Vdc 48Vvdc 48Vdc

Figure 7: Multi -terminal battery installation

o If a single battery can charge/discharge above 160A, employ a multi -terminal install. Otherwise, the charge and discharge will be limited to 160A max
Only connect batteries of the same brand, model, and chemistry to both terminals. if Lead Acid, approx. age also.

0 IMPORTANT NOTE: Multi -system install

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

i) )

nl' (N

Figure 8: Single battery bank for parallel inverters
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2.4 Connecting PV Modules

oThe inverter has 3 MPPTs that work independently from each other. Each MPPT will accept 26A (self-limitin g) and a MAX Voc of 500V. Usable power per
MPPT of6.5kW (370Voc optimum value )

A. Max solar input = 19.5 kW (+ 5%) | Max input per MPPT = 6.5 kW | Max input voltage per MPPT = 500 Voc | Max input current per
MPPT =26A (self-limiting).

B. 4\ There will be damage if V> 500V

@ Strings in parallel on the same MPPT must have the same designed 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 efficiency.

D. o It is recommended to ground the mounting frame from the PV array  to an external grounding system.

A Design for a max input current of 26A per MPPT. The inverter will self-limit beyond 26A. If current exceeds 30A Isc limit, damage
will occur.

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

fYG connection Individual strings
String PV1A String PV1A
(m 8 (m B (n Ty (w (m 8 (m B (m 7y (m
String PV1B String PV1B
D (7 B (B (7w () Connector-Y 8 e (m - -
T b T

Figure 9: MPPT wiring and PV connections

The Sol-Ark 15K-2P-N is a system that supports the addition of AC coupled solar panels. The solar input power can be expanded by coupling
{sg&d~ ~2 «®*s| g s| k?2®k?2« s]|.@&ul ®arkAC éobple@systems is rotré&dmmeéndesl las ppveet cdrire! and
monitoring is limited. Having DC coupled modul es or a combination of DC coupled and AC coupled solutions is always preferred.

1. AC coupling on fGENG

a. Can produce solar power on grid outage/off -grid.
b. Can monitor solar production.

2.AC coupling on fLOADG

a. Can produce solar power on grid outage/off -grid.
Can NOT monitor solar production.

=

c. &Aes/ @ GANSOT®e used.

Max combined solar input (AC+DC) = 38.7kW

Total = 19.2kW AC +19.5kwW DC

o In Off-Grid systems, SolArk uses Frequency Shift technology to shut down AC coupled solutions when battery is full. Grid -Tied AC coupled solutions will
aways«kzz kfgk«« «~zn2a §~pk?a fAgy NOFlimi®arokuctips veheénlAC éoupted. s ®k i ®~ >~"2i & puszz

Copyright © 2023 Sol-Ark | Portable Solar LLC 15
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2.5 Integrating a Generator

1. Supports 120V/240V generators only.

2. Connect the generator output to the éGENE&input terminal of the Sol-Ark 15K-2P-N. You must select the correct grid type before
connecting the generator.

A THD (Total Harmonic Distortion) of less than 15% is preferred .

4. fGENGterminal DOES NOT support 120/208V 3 -Phase generators.

w

1. Supports 220V Single phase, 120V/240V Split phase, 120V/208V 3 -Phase (2 of 3 phases). The correct grid type must be selected
before connecting the generator.

2. Off-grid systems, whole -home generator on ATS (Automatic Transfer Switch) or manual transfer switch connected to the grid input
terminal require selecting f GEN Connecltnptuot Gor i d

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 eehsor@n generator line is only needed ifusing f Gr i d Pe akto [ ehka v i
shave the generator.

0 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.

Selectf General &Stahd®r#Gés52si Nkzkg®s~| & ®*f | i k2 &f5Nosrima?l~ickoénineRrtk |&
increase the frequency rangeto f Gr i d Hz HjfgGr=i6d® MizzG 5 kbzawdid disconnections between the generator & Sol -Ark 15K-
2P-N. Additio nally, increase the voltage rangeto f Gr i d Vo275V @&idgBri d VolB5V GLow=

oSol—"ay pHszz | ~® gr~r"adaqgk ®rk fr"®®k?3sk« ~«s| g ®r k qgk]| konhlyadde conditign A\koxk %) wilBlek & N®”* 23 ® V&
modifiable depen ding on which control mode is selected under (@ Q« k * 2 ®® V +r~r2qgki & »2 éQ«k *72"®® C +rna

2.6 Grid Peak Shaving

1. oTousePeak—Shavingfor" gk| ka2r®~27 s® { «® fk g~|| kg®ki ®~ ®rk é5M7-& ®
2. Peakshaving prevents the Sol -Ark 15K-2P-N from overloading generators or can help cut Basic Setup
down on costs from Utl|lty gl’ld Display | Time | Advanced [Factory Reset| Parallel
3. Install the CT sensors so that they measure L1 and L2 of the generator / grid output. The | _/isolorArcFaultoN | Clear Arc Fault  viooma
arrows on the CTs must point toward the generator /grid. e Eéﬁgg
4. Sol-Ark contributes power from the batteries above the f P o w e¢hre€hold to prevent o o250
overloading or to cut down on utility grid consumption . Load Lmit Power 15000V | - ams
5. This mode will auto matically adjust the amperage (A) from € 52 si  + r,to?agoid |Grid peakshaving  Power [15000W |
overloads. T Auto detect Home Limit Sensors ~ CT ratio| 2000
_ UPS Time| Oms
6. 0GridPeak-Nr"'s|q uszz ~ ®~{"®sg”rzz- k| rfzk & é P:
must to be configured. Figure 10: Grid peak-shaving setting

16 Copyright © 2023 Sol-Ark | Portable Solar LLC



2.7 Automatic Generator Start

1.

2.

é " ighow many amps (DC) are supplied to the battery from agenerator. Adjusting and limiting the startv [490v [[agov | |FloatV 35V

GEN or GRID f A @lue will ensure that small generators are not overloaded when charging the Startd%|30% 50% S el
battery bank. A 207 T Equalization V. 56.0¥
> 30 Days 1.0 Hours
i i ) Gen Charge ] Grid Charge:
If connecting more than one Sol -Ark in parallel , multiply the GEN or GRID St a r tvalug ByGhe # e bt i i von | 03 00 [20min

of Sol-Ark inverters to get the actual current (A) what will go into the battery bank.

f GeCh a r gseu&€ed when the generator is connected to the f G EGlerminal .
a. fStart &Gt zmthE€sptPoint/condition that 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. ! 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 SOC.

f Gr €hda r gseu€dd to charge the battery from the f G R | t&n@inal source (utility grid or a generator).
a. fStart VG ithe setoird/conditioyh Gat must be fulfiled to automatically start the generator .
Tochargethe battery p2 ~{ GRIDE & ~,7Gg k d Cimustrbgsel€tted. T his option keeps the battery at 100%.

b
C. o Batteries will be charged to 100% from utility gr id.
d

0 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% of the SOC

o IffT/i me 6YéPRB@Eb sg& &haf gesidhechecked on desired timeintervals. B®r k2 us « k I ®r k agdmpticdly*s@rt dvenjif ~ | i ®
the Start V or Start % condition has been met.

Batt Setup
Batt | Charge | Discharge | Smart Load

Gen Force

Figure 11: Generator and grid charge settings

CANCEL

[ oK

2.8 Integrating Sensors and Accessories

=A =4 =4 -8 -8 -8 -9

= =4

plvvavivivlvalvlrle)ivlr v
EOEEEEEEEE [BEEEEEEE

1234567 8 910BB+ -156

Figure 12: Inverter sensor pinouts

(1,2) Battery temperature sensor : Not polarity sensitive. Used for voltage compensation for Lead Acid batteries
(+3, -4) CT1 & (+5, -6) CT2: Current transformers ( CTs)

(7,8) Gen Start Relay: Two-Wire start, dry contact (normally open)

(9,10): Not in use

(B, B) Emergency Stop: Dry Contact (normally open); when these pins are shorted emergency stop will be initiated
(+, -): Not in use

(+15, -16): 12Vvdc power supply for RSD transmitters (1L00mA max , 12Vdc, 1.2W)

Place the sensor between two batteries as shown in the following figure .

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

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

o Lithium Batteries DO NOT require our external temperature sensor.
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1 This port is used to setup a Lithium B attery in closed -loop communication with the Sol -Ark
15K-2P-N (consult our f Bat t ery Communi cat i oGorsthel Sol{Ak website i o n
at www.Sol-Ark.com/support ).

1 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)

Figure 13: Temperature sensor for
Lead-Acid batteries

1 Remote monitoring a nd software updates require an internet connection through the Wi -Fi
Dongle.
1 Compatible with Wi -Fi or ethernet connection.

1  The signal comes from a normally open relay that closes when the generator fSt a condon
is met

Figure 14: Wi-Fi dongle (antenna)

2.9 Limit Sensors (CT sensors)

The CT sensor (or limit sensor) enable the use and smooth operation of the system work mode s
knownasf Li miPowerd o Hoané/GGr i d -Shheaav k. Theg I will measure and calculate the
demand in the Main Service Panel which the Sol-Ark 15K-2P-N will use to accurately supply and offset
all home loads.

oOff-SaSi «-«®k{ i~ | ~® 2kO© s?k +PNr«k|s«|~-Ré&« | zk«« T «s| g~

CT Sensors Installation

Install sensors on incoming electrical service wires on L1, L2 and L3 if system is 3-phase.
Embossed arrows on the sensors must point towards the grid.

Figure 15: CT Sensor

@ If the system is 120/208V 3-Phase, arrow must point towards the inverter(s).

f Li miPowerdo Home G(Meter Zero) and fGrid P e a k S h eequirenC3 §&nsors.
To ensure proper fit, check incoming wire diameter s (grid or generator). If the sensor s are too small, bigger CTs can be purchased
by calling sales: +1-972-575-8875 ext. 1 or sales@solark.com

See section 3.3 € > s { doR®rkoteénformation about the different work modes.

T Seesection7é Ws 2 s | q i s ingréinfdrmation pn-CT installation.

= =4 =4 4

=

Meter Meter
° e ° CTs CTs
...... LAk
L] ljl L]
° v o
Main Panel Main Panel

Figure 16: Installation of CTs
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http://www.sol-ark.com/support

1 Sol-Ark includes two 13/8&CT sensors (300A for 4/0 AWG wire gauge ).
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

o 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 CT1 from phase L1 to pin 3 (white), 4 (black).
1 Connect CT2 from phase L2 to pin 5 (white), 6 (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 18).
+ | - + -
M HIiO Bm p € T Yy ¢ Mmn
Figure 17: CT input pins on inverter
1 Each inverter will include two (2) CT sensors.
1

Only one pair of CT sensors must be wired ® ~ ®r k i k«s q| n@kter. é 2" N P

1 o CT sensors areessential for multi-Sol-" 2y « - « ®k{ « "« é>s{ s®ki
mode is highly recommended for multi -system installs.

1 Install one CT per phase; connect CT1 to L1 (pin +3, -4) and CT2 on L2 (+5, -6) of
inverter 1. Program inverter 1 to be Master, Phase A.
1 Install CT3 on L3 (pin +5, -6) of inverter 2. Program inverter to be Master Phase B.

1 o CT sensors on 3-Phase systemsMUST point in the opposite direction  (i.e., towards
the inverters).

This function requires batteries 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
«kg®s~| Al C .& baitdrysc@nentior] and-gfidgpower are required before starting the
automatic configuration.

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

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

0 CT sensor troubleshooting

1 7p -~ "2k kfgz «s kz-  Hdvauestwil sefdscl®de to ze§o-opositive®keep n-mintt &
that all sensors have a 3% error.
1 P~ ~" ~si «kzzs|q &§~pk? ®~ ®rk ®szs®- «k é\Vka~ [/978~2® ‘]~FHgll(Jr¢aef8:é(T(9vireAe>%tenoﬁswﬁha g2 k"™ ®Kk

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

shielded CAT 6 cable
values.
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2.10 Emergency Stop and Rapid Shutdown

The (B, B) emergency stop pins of the Sol-Ark 15K-2P-N are an ordinarily open contact that triggers rapid shutdown (RSD) when closed. RSD
will cut all power includingthe Sol =" 2 y i « s | ®k 2 | ~z § ~ pu kAT output 8. Bhe intérnal 12\Vdc pov@er Bipply af the Sol -Ark (pins

15 & 16) will disconnect any RSD transmitter to then shutdown all solar panels when the emergency stop button is pressed.

1 Emergency stop button connects to (B, B) pins of the Sol -Ark.
1 RSD transmitter connects to pins 15 & 16 (12Vdc power supply)

T o For parallel systems: the emergency stop should be connected ® ~ ®r k
shutdown for all paralleled inverters.

s| ~ k& ®k?3 i k <asdgtiniltid@tlate rapid«

Sol-Ark 15K pinouts Optimizers with RSD or standalone RSD

BB+ -156

mia] mia] mia]
A X A
Aigligil Bi Higlle
OOP PO
Transmitter
+
Emergstr;g?: Stop Power Line
Communication
(PLC)
. a
+ . .
w Transmitter Coll
To MPPT
®

Figure 19: Emergency stop and RSD installation

RSD Warning
f[The Built-in 12Vdc power supply of the Sol -Ark 15K-2P-N (Pins 15 & 16) is rated for Z00mA (1.2W/) . Do not exceed!
11f unsure of the current (A) rating of the transmitter, contact the manufacturer before connecting to Pins 15 & 16
fTIGO Optimizers are compatible with the Sol -Ark but DO NOT use internal p ower supply to power the & P 7 ®jRimizer TX&transmitter

o Transmitter s placed inside the user area of the Sol-Ark 15K can cause interference

TIGO TS4A-O TIGO TS4-A-F TIGO TS4-0 TIGO TS4-0-DUO APsmart RSD SPLC/ RSBD

Disconnect / Transfer Switches: 200A Fused Disconnect: Square D D224NRB Safety Switch Fusible 200A 2P NEMA -3R 240V, Single Throw |
Siemens 200 Amp 2 -Pole Fusible General -duty Safety Switch Disconnect

PV Fuses:15A PV MC4 in-line fuse holder (ZOOKOTO or DPJ)

Electrical Panels / Load Centers: Any appropriately rated panel for your loads

e

- *AA« us®r

Battery Combiners (Parallel Systems Only): " | ngga-~gasr®ekz: 2/2®ki §"rs?@ ~p * o«
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2.11 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 43V dc - 63Vdc.
B. |Ifapplicable,t™ 2 | &rBe@él switches of battery module s or battery pack. Measure individual voltages.
C. Verify proper voltage of the battery bank at the battery terminals of the Sol-Ark.

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.

Do not ground PV+or PV-.

o PV input will only turn on the LCD screen. Inverter requires grid power and/or batteries to start inverting .

Cc
D. Verify polarity in each PV string . Backward polarity will measure OVdc or (-) Vdc. (May cause long term damage if not rectified ).
E
F. PV DC disconnect switch on the side of the inverter will turn the PV ON or OFF.

OFF

ON

Figure 20: Built-in PV DC disconnect

3. Check GRID input voltage

A. Use the terminal lugs to measure AC voltage s with a multimeter.

B. Measure line (L) to neutral (N) voltages on f G R | t&@inal. Ensure 120Vac on both phases.

C. Measure line (L1) to line (L2) voltage on fGRIDGterminal . Ensure 240Vac. (If voltage reading is close to 220V or 210V, verify if grid
is 3-Phase instead).

D. Verify that voltage between neutral and ground is OVac.

E. Verify that voltage between GRID L1 and LOAD L1 is OV. Do the same for L2.

4. Power ON Sol-Ark 15K-2P-L

A. Turn f O NtBe battery breaker s. Wait for the f N o r nml&D iGdicator to turn on. This may take a few minutes.
B. Turn f O Nt@e PV DCdisconnect switch . Wait for f D CLED indicator to turn on.

C. Turn f O Nt@e external éGRIDédisconnect . Wait for f A CLED indicator to turn on.

D. Press thepower button located on the side of the inverter.

Figure 21: Power Button OFF / ON
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2.12 Power Cycle Sequence

1. Press the power button on the side of the inverter back to the OFF position.

TURN OFFall AC sources including the external éGRIDédisconnect, and & OAD &breaker.

TURN OFF the built -in PV DC disconnect switch on the side of the inverter.

TURN OFFthe battery breakers.

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

Make sure that the Sol-Ark is properly connected to the batteries, solar panels, grid, gen, and loads.
Reverse the steps to turn ON the inverter

Nook~wN

2.13 LED Indicators

4 N

oz Hormsl Alarm

2@
(O]

@ - @

- /

Figure 22: User interface and LED indicators

i)

Alarm

Green Y DC Solar Panels Green Y Grid is connected Green Y Sol-Ark is fully Red Y Alarm state. Check the
connected and providing and providing voltage . energized * and inverting alarms menu. Home ScreenY
voltage . power. Y fSystem Al arm
OFFY Minimum MPPT OFF Y Grid voltage out of OFF Y Not fully energized*, OFF Y No alarms / error
voltage not met, wrong range or Off -Grid system. in fault state or in passthrough  codes / setting change

polarity or no PV pc. mode. notifications

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

2.14 Main screen (Touchscreen)

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

[Solar Today=53KWH Total=559.8KkWH| ﬁ Settings

~ 7 20%
h ﬁ Detail s Screen

12.00 -4.30 5.00 -2.80
KW
0 12
Solar power production Grid power Load power Battery power
Sell (+) / Buy () consumption Charge (+) / Discharge/ ( -)

Figure 23: Main Screen
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1. Detail s Screen

Total Power 3882W -3081W 3702W 621W -26W

L1: 263V 126V 122V ow 54.70V V, 1 &P of L2

V, | &P of MPPT1 5.4A HM: -786W 15.2A 121V -0.53A Battery
1398W |LD:-1876W | 1857W 640W 25.0C temperature

V, | & Pof MPPT2 9.5A HM:1142W 14.8A 4V DC:55.0C Woa o

0.0Hz Sol- yiI « S I ® k
2484W | LD:1205W | 1845W ow AC:49.7C temp eratures
Figure 24: Detail Screen
Aijv " ~zergk pa~{ eN-~z"2&00§~z {|] { «® | ~® kfgkki

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

o DC Temp: Sol-Ark 15K-2P-N does not have internal DC temperature sensors. Temperature reading can be ignored.
AC Temp: Internal AC conversion side temperature.
€ 5 2 soluén : power in 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 CTs. L1-L2

0 LD:§~pk2a i k®kg®ki ~ «s| GRIBE @kkaa|{’sz| "zk«|T« ~2 ~| &

= =4 =4 4 A

o B§ 8§ ~«s | q ré b ®ulues indicate an incorrect installation of CT. See section2.9 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 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. Vrz k« ~f~"k ®rk zs|k s|isg"®k é8~pk? f~"qr®é p2~{ ®rk q?si
C. vz k« fkzz~p ®rk zs|k s|isgr"® é8§~pk? «~zi fArgyé ®~ ®rk g?
D. This view can help to determine when the peak power is used from the grid

i
sil

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####

@

@4

Figure 25: System setup screen
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3. User Interface

Main Menus
@ [Solar Today=53KWH Total=559.8KWH @ _

~ -
@ ﬁ _O_ 55.2V 3ss2w | -s08w | 3700w | e21w 26W
+ 60.0Hz 60.0Hz
) e |
[

Setup
v L1: 263V 126V 122v ow 54.70V Only w/ BMS Lithium Mod
‘ \ l.\ 5.4A HM:-786W | 15.2A 121V -0.53A
1398W |LD:-1876W | 1857W 640W 25.0C _ _
o Co -]

Ziaeav | 12v | 12w _
17.00 -5.00 5.00 -7.00 9.5A  [HM:1142w | 14.8A 4V DC: 55.0C
Kw KW KW 0.0Hz
0 8 0 12 0 12

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

- COMM: ####
0 12 2484W LD:1205W 1845W ow AC:49.7C - MCU: Ver#i#t##
System Alarms 1/25/2021 03:05:27 PM Mon. 0.00V 0.00 A 0.0C 0% 0 Ah
Alarms Code Occurred 00V 00V 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 2021-01-13 11:20 1 000V 0004 00C 0% oov oA "
2. 000V 000A 00C 00% 0.0V 0.0A ojojor
3. 000V 000A 00C 0.0% 0.0v 0.0A ojojor
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 ojojo
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 ﬂlﬂ‘ﬂ
1. 000V 000A 00C 00% ooV 0.0A D|O‘Q
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 l:‘ Clear Arc_Fault 030000
Rilglilrese /|Beep I/ Am/Pm 2021 10 26 045000
000400
Gen Limit Power | 15000W 000050
. . [ Hour Minute Second 000390
Auto Dim |/ 6005 | Timesyne w03 04 15 Load Limit Power | 15000 900055

Seasonl Season2  Season3 Grid peak-shavin Power -15000W
>ASeamns satmD | 1 - ] u P ?

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

[ CANCEL } [ oK ] CANCELE"“M'D 4f- 7 Bl- 1 [12/- 1 [CANCEL 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 |: Parallel ModbusSN 00 e e
([ Slave {) Phase B
I_ Lock out all changes m Test Mode ) Phase C
L Meter > Grid \_I Meter > Load
—‘ Lock Grid Charging & Limited Meter Select Meter Select
No Meter No Meter
[ CANCEL ] [ OK ] [ CANCEL ] [ OK

Brightness: Brightness adjustment (+, -).
Auto Dim : Must be enabled for the warranty to cover the LCD screen.
Beep: Enable / disable the alarm sound when system faults.

Time Sync: Automatically sync s with the internet for daylight saving time changes (Enablingé Ps { k «- | gé& s« 2kg~{
Seasons: Set seasons for TOU (Time of Use) to follow, up to 3 seasons with chronological order
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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. Required every time the unit detects an F63 Arc Fault.

Gen Limit Power: Sets the SolArk limit to keep the power drawn fromthe é 5/ @& ® Wbélofvdhe 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 batt eries 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| k2"r"®~2 g~| | kg®Kibel@wtha®valke. €5 M7 - & ®k2{s| ~zl

Auto detect home Limit Sensor: Command that helps to detect the correct polarity from the CTs 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 our technical support agents.

Parallel: Enable whenever you have more than one system connected .&é ? » « ®k 2 & | i Nz~ kél
MODBUS SN: Identification number for each system configured in parallel (1,2,3,4, n) .
Phase: When dealing with a 120/208V 3 -J r " « k « - «®k {1 ®r k2k { " «® r~" "k "~ &2~ «®k?2é& |

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

3.2 Battery Setup

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 200y 1[aoov | |Floatv 55.7V L o e 8MOhMS
Max A Charge 2754 |\/‘ Use Batt % Charged Start% AbsorbtionV  56.0V LowBatt [47.5V gatcharge oo 0

I Efficiancy
Max A Discharge 275A D No Battery A EqualizationV  56.0V I
- 30D 1.0H
TEMPCO -0mV/C/Cell D IS Wit (i I|:|Gen Charge 7 Grid Charge > U Batt Empty V. D BMS_Err_Stop

|\/‘ Activate Battery

Generator Excercise Cycle Day & Time>> Mon 08 :00 20min

| CANCEL } [ OK l ITGenForce[ CANCEL ][ OK | CANCEL } [ OK l

Batt Setup
Batt | Charge | Discharge | Smart Load

For AC Coupled Input to Gen

On Grid always on High Frz
Smart Load OFF Batt

l:‘ AC couple on load side

Smart Load ON Batt

Use gen Input as load output ‘

Solar Power(\W)
[ ot || o

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

o Batteries in parallel Y Capacity adds up (Ah).
Max A Charge: Sets the Max Charge rate of the batteries from solar panels. 275A max

0 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 . 275A max.
For Off-Grid mode, the battery bank will discharge 120% of this value for a 10 second surge before the inverter faults to
prevent battery damage.
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TEMPCO: Temperature coefficient used in conjunction with the battery temperature sensor to adjust  optimal voltages for lead -acid
batteries .
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 outto estimate a
true value for state-of-charge %. It compensates for aging batteries .
No Battery: é@~ * " ®®k?2 - & ~8®s~| ?2QNP fk «kzkg®ki sp |REQUIREBvE&N elect®d this« k |
option. (Refer to section 2.12 for power cycle instructions).
BMS Lithium Batt: Allows closed -loop communication with our tested batteries included in our & #ttery Integration Guide & (Refer
to www.sol-ark.com/support/ )
Activate Battery: This option MUST be selected if system has batteries, especially with Lithium batter ies.

Float V: Lower steady voltage at which the battery is maintained after being fully charged.
Absorption V: Constant voltage used to charge the batter y.

JAbsorption will stop at  98% of the capacity of the battery bank and then drop to  the Float setpoint .

g /I 9~{8zkb " A%u¥%"'r fr®®k?2.- upnuszz «®~§ grraqgk 2k~rgrs|q ACA"r
Equalization V: Voltage that the system uses to generate a calculat ed overcharge, utilizing a higher voltage or equal to the
absorption to remove the generation of sulfates in batteries . Used to balance internal cells (mostLs ®r s = { f " ®®k 2 s k «
equalize).

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

o 7 p & 6is-set?o« @ours, the system will not equalize batteries .
Gen Charge: Qu k « @Né& <£|58 ® ~p ®rk «-«®k{ ®~ grragk ®rk fr®®k?2. "]y
a. Start V: Voltage at which the system will AutoStart a generator to charge the batter vy.
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 Pokf6&6fi 8&E®kApuszz zs{s® ®rk gr~"2qgk 2/2®k ®-~
100% SOC.
b. Generator connect eldwilbenegeBanisdlat fiGEpNutecnnt o Gii Prknpuik@®Kk{ ps
vel éN®~2®Cé A |toichadge the battery and Glap-eharging at 95% SOC (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)
Gen Force: Closes the two-wire start relay. If a generator is connected to the two -wire start relay and is under automatic mode, then
it will automatically start.

0 The generator must be in automatic mod e 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 % atwhichAC~~" ®8 ® puszz 2k« {k g~] k?2«s~|] -+ ® "+ "p®k
Batt Resistance: Internal resistance in mOhms from the battery bank. Used in % SOC batt calculations .

Batt Charge Efficiency: Value provided by battery manufacturer. Used in % SOC ba tt calculations.

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

This mode uses the f G E Nh@ut connection as an output that only receives power when the battery excee ds a user programmable
threshold or when the unit is connected to the grid.

When f Usgen i nput as idemabed, ®uk pé&bG@e ®k2{s| "z ® 2| « PJwérdoads uch-as® 8§ ~
water heater, irrigation pump, AC unit, pool pump, or any other loads.

When f On Gri d adaak/|s*fomnlGi I ®r k &5/ @iput@kwer as lory as the grid is cofrzeptéd, regardless of
battery charge.

Smart Load OFF Batt: Battery voltage or % at which the G EN terminal will stop outputting power .
Smart Load ON Batt: Battery voltage or % at which the GEN terminal will start outputting power .
Solar Power (W): Amount of PV production needed before GEN terminal starts outputting power.
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A GEN Terminal is limited to 80A at 240V Off-Grid. (Do NOT exceed!)

AL P~ T «k ®rk é5/ @ ~2 é&>B" --éoupked igput@®r naidcc? ifvexters ar string grid | -tied' irverters, check the
appropriate box according to your connection:. " For AC Coupl edorfAGutoupl|l €&eo® | oad sideG
B. Prk {k"]|s| q ~p BAN{ ™ @®E~™| i EN{"2® >~""i . B@ *"®®& gr | gk s| ®r:

Smart Load OFF Batt: The % SOC at which the AC-coupled inverter(s) are shut down when in off -grid mode .
@ 90% recommended.

Smart Load ON Batt: The % SOC at which the AC coupled inverter(s) are turn ed on when in off -grid mode .
@ 80% recommended.

P~ «k ®rk é>B"-& ®k2a{s| "~z p~2a "+

g~ 8zis| g {sg?~s|] ka3®k?« ~2 «
a. Must select "AC couple on load side ".

A The GEN terminal cannot be used (even though the GEN 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 "Load side AC coupling example ™.

d. 0 Backup Transfer Time is extended to 2 seconds

3.3 Limiter

Grid Param : Grid Param
Limiter|Other e Limiter|Other
Time ‘waer[W]l Batt |Charge| el ’ZMon. QTues. ]Wed. ]Thur.
Grdsel 15000 1}(o1.00am|[ 2000 |[50% | || |
Fri. Sat. Sun.
[ Jomeserrand G5oom 200 5% | ] [ Vil NN

ML' ited Power to Load \:‘ l:‘ QSEESOM ’zSeasonz ]Seasons ?‘ GEN connect to Grid Input
imited Power to Loa
\_I D Zero Export Power

DTimenst@ ’—| I—‘ \ABattFirst | }LoadFlrst
0g:00pM|[ 2000 |[50% | | || |

[ CANCEL OK

The Sol-Ark 15K-2P-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 utiliz ed.

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 into the grid will be 15,000 Watts.

General description :

a. This mode allows your inverter to sell back to the grid al | the excess power generated from the PV arrays without limitation.
b. Prk s| k&2®k?& puszz ~|z:- «r~p z~"i« g~|| kg®ki ®~ ®rk é>B" -8
c. The inverter will measure all power out ofthe € 5 M7 - & @K grid sel| bAck power .
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Figure 26: Grid Sell

Limited Power to Home

28

Limited Power to Home (Zero Metering):  This mode limits the energy being produced by the inverter to satisfy the home load
demand (essential load panel + main service panel). In this mode, the inverter delivers powertoth k é >B" - & @skéhtfals | *
z~"i« 8"~ kzb 0O ®rk é5M7-8& ®ka{s| "z Y{~ s]| «k? sgk 8§~ kzbl Ps &
essential for the external CT sensorsto be installed. Th ese sensors allow the inverter to calculate the loads in the main service panel
wired ®~ ®r k &5M7-& ®ka{s| "zl Prs« «-«®k{ p~2y {~ik s« ~«kp9oé&imp~2
Sensorséfor proper external CT 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 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 27: Limited Power to Home

o This system work mode is HIGHLY RECOMMENDED for multi-systems | « ®* z z «Roweé ®-s { 6 -@flokvéan optimal power distribution between the
parallel Sol-Ark inverters.

Limited Power to Home + Grid Sell: This mode will NOT limit solar production and will have better power distribution control with
§ranzzkz «-«®k{« ~|i «s|gzk s|] ka®k?2 «-«®k{«l 7| @asntallpadsparel) ®r
+ unlimited power to ®r k é5M7- & ®k?a{s| "z AND{gfids).| The«JoleArk svil knonBof ¢ril zell back and load
consumption simultaneously (with +/ - 3% error from CT sensors). The CT sensors MUST be installed. See section 2.9 &.imit Sensorsé

for proper external CT placement .
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Limited Power to Load

Limited Power to Load: This mode limits the solar production to cover the load demand

panel). In this system work mode, the system disregards the loads in the main service panel andwill | ~® i kzs k& 8§~pk?
terminal .
General description :
a. Prk s| k@a®k?® puszz ~|z- g~"k? ®rk z~"i« g~|]| kg®ki ®&~ ®rk &>
b. It will NOT produce more power than the loads require.
c. This work mode will NOT deliver power to®r k &€5M7-¢& ®ka{s| ~z Yuszz @BP «kzz f~"rg
d. The loads reported by the inverter will only be from the essentialloads § ~ | kz Yé>B" -& ®ka{s| rzbl
e. This system work mode is recommended for off -grid applications.
f.  Energy Priority : 1. Solar PV Power | 2. Grid Power | 3. Batteries | 4. Generator
8 ]
O Om
[_=]s ]
[ s]s ]
Figure 29: Limited Power to Load
Limited to Load + Grid Sell: Thismode will NOT limit solar§ 2 ~i " g®s ~| 1 Prk s| k2 ®k?a i kzs edeential § -

=)

S

Figure 28: Limited Power to Home + Grid Sell

loads panel) + unlimited power to ®r k
g~| | kg®ki

®...
will NOT be able to measure the true value of the total home consumption and gr

é5M7- é
®r k buditvBll'sell Back@xcés$ selarAf zthére is a main service panel in® r k

recommended for single inverter or for whole home backup installations.
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Figure 30: Limited Power to Load + Grid Sell

Time of Use
Time Of Use (TOU): Using thismode , g ~{ f s | ki pHs®r é>s{s®ki J~pk? ®~ ,8élons th&invertertoéd > s
discharge the batteries to deliver power to the home and reduce the power consumption from the grid during specific time inte rvals.
The battery discharge willcovertr k g~zg z”~®ki z~"i P k{”*]i ps®r ®rk ®r2k«r~zi is

You can configure six different discharge rates (Watts) and depth of discharge from the battery (V or %)

General description :
a. Uses batteries to reduce the p ower 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 .

L] L] L]
...... A

‘ . ‘

Ld = LJ
™ l ™ = |
[ = ]
[ =] ]
[ =] ]

=) =)

Figure 31: Limited Power to Home + TOU

Time: During these hours the system will provide power from the battery to the home or even the grid . 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 f * ® ®k @2 skt a Gpé és« gr |
é * N @/@eésetpoint will change its meaning and it will now be the upper limit at which the inverter c harges the battery up to with
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 voltageor%.7p ®r k kf®k?3 |~z "+ 8§§~pk?® «~ 2agk s« "~ gk| k2r"®~
Vé ~2 @egN®~"2® Cé z~g”"®ki s| e@®amka genéraoR Kie PV akdy &ill 8lwagschargetioebatterigsratt 1086
akgnr?izk««Ch~pqkRe kf €Y s| PBQI

Sel: Pr k Nkzzé f ~4&lows batteFeB @ discharge and sell power to the grid at a constant programmable rate for the
«kzkg®ki 8k2s~il ik®k25%8skiNkzzelfuk®YWpeéelr Bk k| "fzkil

oDoNOTk|"1‘zk é+rnaqgkée " éNkzzé ~® ®rk «*"{k ®s{k
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GEN Connect to Grid Input:
Zero Export Power: Minimum power

Enable this option if you have a generator connectedto ® r k
. Helps avoid selling back to the grid by ensuring constant grid

imported from the 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

tochk gy

é * " &dis thesniost Efficient option) .

65M7-8 ®ka{s| "z

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 speci fic situations.

3.4 Grid Setup
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)/V(Q) | P(Q)/P(F)

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

Grid Mode 33

Grid Reconnect Time 300s
Power Factor 1.000
Grid Frequency
so /) cone|  Poed
Q_Response 105
Single Phase
Output V 120/208V
120/240V Split Phase Output v+ OV
Z 120/208V 3 Phase [ CANCEL ] [ OK ]

T — Normal connect Over Voltage U>(10 min. running mean}
Grid Vol High Grid Vol High - -
Grid Vol Low Grid Vol Low HV2 ‘ 2496V ‘ = ‘u,wss | HF2 ‘ 62.00Hz | --| 0.16s |
Grid Hz High Grid Hz High Ml 2406v | --[1300s || [HF1] s150Hz | [299.005]
ity il wi[ s3ov |--[z100s || |iF1| sssoHz |--|299.005]
Reconnect Ramp rate Norm:IURamp rate w2 ‘ 145.6V ‘ _ {2005 | F2 ‘ 57.00Hz | __I 0,165 |
Fere e

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)

Grid Param
Grid selection |Connect| IP| F(W) | V(W)/V(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
Start freq F> Stop freq F>| 59.50Hz
Start delay F> Stop delay F>
CANCEL

V(W) viQ)

Response.T | Punome || || Lin20ow | [ Loutsow |
[ vir000% | [ praoos || |[ visoow | [ aress |
[ varoos | [ pasow || || vzoaow | [ qzow |
[vatiion | [ exow || || vaiosow | [ osown |
[vamizon | [ paowe || | [ varioow | [ oa-amw |

P(F)

e [

[ przow | [ arzew || |[ visow | [ Fri000 |
[ patoow | [ qza0m || [[ vaioew | [ Fzosoo |
[patoms | [ omz0% || || vmioos | [ Faosoo |
[ panoow | [ osaow || | [ wvaroow | [ Faoson |

General Standard: Allows more flexible adjustments to the grid parameters, such as widening frequenc

inverter connected to the grid (useful

for off -grid systems with backup g enerator s)

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

inverters. Expands grid compliances.
Grid Frequency: Frequency of the AC

Grid Type: Three different grid type options;

sine wave .

220V Single Phase, 120/240V Split -Phase and 120/208V 3-phase.

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 «

g ~lz- fKk

correspond to L -L voltage (Maximum voltage difference between lines of +/- 10V before disconnection ).

Reconnect: Protect parameters for the grid after a grid disconnect. T r s «

9"

shown in this menu corresponds to L -L voltage (Maximum voltage difference between lines of +/- 10V before disconnection ).
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3.5 Programming Guide

The next diagram shows the most used/common parameters for programming the unit
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4. Installation Tips @

w

Limiter (CT) sensor is not required for completely off-grid installations unlessusing f Gr i d P e a kwitsehganerator go&hected
tothe fGR | @it terminal.

It is recommended for generator sto be connected to the f GR | t&@inal sothatthe f Smar t fundiendofhe fGENGterminal
can be used.

When off -grid, there is no need for a transfer switch. Connectthe & > B " eutput of the Sol -Ark to the whole home.

-~ | ~® T «k &5 3vken OfNGrid. O&N L{Y¥~ifk i mi t ed P(defaalt) in dystems vaith ahlg 1 inverter, and &.imited
Power to Hom eéwith parallel systems.

The f Aut o-S& e furict®n is a dry -contact, normally open 2 -wire switch (closes the circuit when needing charging).

0 Auto Gen-start will be triggered when the battery voltage (V) or percent (%) reaches the level programmed int  he Battery
Setup menu. Then, the generator will continue to charge the batteries until they are about 95% full before turning the
generator off. Without Time of Use, this 95% value is not programmable.

o When using the Sol-Ark to control a generator, an exer cise function will turn on the generator once a week on Monday
mornings at 8 AM for 20 min. This exercise is to maintain the internal generator batteries.

When using a Generator in an off -grid situation, we recommend changing the Grid modeto f Ge n e raanld aSnd ¢hanging the

f Gri d Rec o nuandecthe SEliCongrdbtab of the Grid Setup menu to 30 seconds

In the fConnectG®~ f ~ | i k2 &éMkg~| | kg®eé ~|i eée@-2{"z g-~| | kg ®&6bHz.gNidering the ®r
range will reducethe | ~ { f k@ ~p is«g~| ]| kg®s~] « p&~{ pz g® "®s~|]« s| "~ qgk]|k
Q| i k& ®r k eé52sY Limitkr@ B8&r k{aki| { "y k « 2 k5/@®> gg-r|klgkyg Gekrik ®~. 52 si 7| § @

Under fBattery setup Gselectf No B a t&udisabley fGAct i v at e(theBsgstemn will fgulBand start beeping).

0 A complete Power Cycle IS REQUIREDwhen changing the battery modeto f No B a settirgs (se@ section 2.12 &Power cycle
Sk © k| gké p —ndtrudtida®®”N s zki s

Under f Gr i d Sseléctf [G@ i d arfl eisableGall other modes.

Touch the Battery Icon to see the Detailed Volts View to verify your inputs & outputs

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

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

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

Absorption V

Float V

Figure 32: Charge controller curve

When the battery has reached the absorption

voltage setpoint, the Sol -Ark inverter uses constant -voltage regulation to mai ntain 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 Nom inal)

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)
12v 230Ah 230Ah 100A
8 12v 230Ah 460Ah 200A
12 12v 230Ah 690Ah 275A

4.2 Battery Communication with MODBUS/CANB US

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 to obtain the MODBUS map.

No. RS485 Port CAN Port

1 RS485 -

2 Meter_CON GND

3 GND -

4 CANH

5 CANL
6 GND -

7 RS485A --

8 RS485B -

Figure 33: RJ45 port configuration

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

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.
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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 |--[ 016s || |HF2| e150Hz |--[10.00s]
W[ 26a0v |--[ noos || |HF1[ e0.50Hz |--[300.005]
wi| 2112v |--[ 200s || |1F1| 59.20Hz |--|300.005]
w2| 1440V |--| 100s || |LF2| 57.50Hz |--|10.00s]

CANCEL ok |

HECO Grid Compliance Settings

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

Reconnect Normal connect eiotage O nomean)
Grid Vol High Grid Vol High wa| 2s80v | wea[ 6500z |
Grid Vol Low Grid Vol Low Hv2| 2ssov |--[ 0a6s || |Hr2[ es.00Hz |--[ 0.16s |
120/240V Grid Hz High Grid Hz High w1 26a0v |--[13.00s]| |HF1[ 63.00Hz |--[180.00
2 ey ErdliEl wi| 2112v |--|2100s|| |iF1[ s57.00Hz |--[180.004]
Reconnect Ramp rate Normal Ramp rate
w2| 1680v |--| 200s || |LF2| s5000Hz |--| 0.16s |
300s 300s
[ owa ]| o
Grid Param Grid Param
Grid Selection | Connect| IP| F(W) | VIW)/V(Q) | P(Q)/P(F) Grid selection |Connect | IP| F(W) [ V(W)/V(Q) | P(Q)/P(F)
Reconnect Normalcannes OverVoltage U>(10 min. running mean) | 239.2V|
Grid Vol High Grid Vol High wa[ 2a06v | wes[es.00mz |
Grid Vol Low Grid Vol Low wva| 2a96v |--| 016s || |mr2[ es00mz |--[ 0a6s |
120/208V Grid Hz High Grid Hz High w1 2288v | --[13.00s]| |HF1[ 63.00Hz |--[180.005]
2 ey ErdliEl wi| 1ssov |--|2100s|| |iF1[ s57.00Hz |--[180.004]
Reconnect Ramp rate Normal Ramp rate
w2| 1456V |--| 200s || |LF2| 5000Hz |--| 0.16s |
300s | 300s |

[

CANCEL ] [ OK

CANCEL

n
w

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)

Over frequency Droop F 50%PE/Hz @ o o
Start freqF | 60.04Hz StopfreqF | 60.50Hz FIW)
Frequency -Watt, Volt-Watt Startdelay | 000s | Stopdelay | o000s [szmso;] ‘[ mim: I Lw:;::\l : LQltZ:"/:
and Volt-var Under frequency DroopF> | 50%PEHz [ vaat00%| [ P2 0w || || vaesow | [ Q2o |
StartfreqF> | 5096Hz | StopfreqF>| 5050z [ va1100%] [ P 0% || |[ vaooow| | Qzow |
Start delay F>|  0.00s | StopdelayF> 0.00s [ va1100%| [ Pa: 0w || || varoe.0m| [ Qauan |
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5. Parallel Systems

5.1 Before Enabling Parallel Operations

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

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 f or assistance: support@sol-ark.com

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

SellGMode.

D. Al INPUTS/OUTPUTS must be shared among ALL parallel inverters, with

the exception for DC solar inputs .

DIP Switch Configuration for

7| gnrnanzzkz

OFF
O@on
OFF
OFF
OFF
OFF
OFF
OFF

36

« -

@on

ON
ON
ON
ON
ON
ON

OFF
ON
ON
ON
ON
ON

Parallel Systems
« ®k { « beerxdrkti@ fighine kelo, - ag¢carding tosti@ dablé& bekow .

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

- COMM: ####

- MCU: Ver###

Figure 34: Software version check

Figure 35: Sol-Ark DIP switches

e

OFF
ON
ON
ON
ON

OFF

ON OFF

ON ON OFF

ON ON ON OFF

o Parallel systemswith 2 inverters must have their DIP switches on the ON position
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