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1.0 Introduction

Dear customer, thank you for choosing this quality Phocos product. The Any-Grid™ pure sine wave hybrid inverter /
charger series has numerous outstanding features and use-cases such as:

¢ Function as purely Off-Grid inverter for applications with no AC power source

e Functionassolarenabled (optional) uninterruptible power supply (UPS) functionality forintermittentor
unstable AC sources

e Function as grid-connected or AC-generator-connected inverter to reduce energy demand from the AC
source by prioritizing solar and/or battery power, thus saving energy costs

e Gridinjectionofexcess energy possible whereitis legal, with orwithoutaconnected battery. Accidental
injection is prevented by requirement of a PIN code for activation

e Both neutral (N) and live (L) wires of the AC input are automatically disconnected (break-before-make relays)
from the AC output when the Any-Grid operates in Off-Grid mode

e High-voltage MPPT solar charge controller allows the connection of more solar panels in series (compared to
other Off-Grid solar charge controllers), typically eliminating the need for expensive combiner boxes

e Battery charging from an AC source such as the public power grid or a genset

e Compatibility with multiple battery types including lead-acid (gel, AGM and liquid electrolyte) and Lithium-
based batteries such as LiFePO4

e Battery-free mode: if an AC source is available, photovoltaic (PV / solar) power can be used as first priority,
even with no battery attached

¢ Removable wired display unit can be installed in a different room (up to 20 m/ 66 ft cable can be used)
e All-in-one hybrid unit allows simple and fast installation, and easy configuration
e Monitor the unit in real-time with the PhocosLink Mobile BLE smartphone App

e Optionalaccessory: Phocos Any-Bridge ™ AB-PLC Monitoring & Control Gateway (sold separately) to connect
tothe PhocosLink Cloud from anywhere with any internet-capable device via its web browser

This manual describes the assembly, installation, operation and troubleshooting of this unit.

2.0 Important SafetyInformation

SAVETHESEINSTRUCTIONS: This manualcontainsimportantinstructionsfor models PSW-H-5kW-230/48V,
PSW-H-6.5kW-120/48VandPSW-H-5kW-120/48V (referredtoas48Vdcmodels), aswellasthe PSW-H-3KW-
230/24V andPSW-H-3kW-120/24V (referredtoas 24Vdc models) that shallbe followed duringinstallation
and maintenance of the hybrid inverter/charger. The PSW-H-5kW-230/48V and PSW-H-3KW-230/24V are also
referred to as 230 Vac models, the PSW-H-6.5kW-120/48V, PSW-H-5kW-120/48V and PSW-H-3KW-120/24V as
120 Vac models. Read and save this manual for future reference.

WARNING: The installation of this unit may only be undertaken by qualified personnel with appropriate
training. High voltagesinandaround the unit can cause seriousinjuryor death. This unit mustbeinstalledin
accordance with rules and regulations at the site of installation.

CAUTION: Abatterycanpresentariskofelectricalshock,burnfromhighshort-circuitcurrent, fireor
explosion from vented gasses. Observe proper precautions.

WARNING: This unit must be connectedtoapermanentgroundedwiringsystem. Be sure tocomply with local
requirements and regulations when installing this unit.

BATTERY TYPE: Suitable for use with lead-acid (gel, AGM and liquid electrolyte) and Lithium-based batteries such as
LiFePO4.

OVERCURRENTPROTECTION FORBATTERY: Install an overcurrent protection device with aminimum of 1000A
interruptratingasclose as possibletothe batteryterminal. Selectadevice rated for1.25timesthe nominal current
rating of the inverter/charger . An overcurrent protection device must be purchased separately.

1. Beforeusingthe unit,readallinstructions and cautionary markings onthis unit, the batteries, the solarmodules,
any connected loads.
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10.

11.

12.

13.

14.

15.

16.

Please do not disassemble or attempt to repair Phocos products. This unit does not contain user serviceable parts.
Damage to the warranty seal will lead to a loss of warranty of the product and can lead to injury.

Toreducerisk ofelectricshock, disconnectallwiringsbefore attemptinganymaintenance orcleaning. Switching
off the unit is not sufficient, turn off and / or disconnect all connections to the unit.

For safe operation of this unit, please adhere to appropriate cable size requirements in this manual.

Be very cautious whenworking with uninsulated metaltools on oraround batteries. They can short-circuit
batteries or other electrical parts and could cause an explosion and / or injury.

Strictlyfollowtheinstallation procedure whenconnecting ordisconnecting ACor DCterminals. Pleasereferto
the “Installation” section of this manual for details.

Appropriate fuses or breakers are required near the battery supply and AC input and AC output of this unit.

WARNING: Itis highlyrecommended andlegally required inmany countries to installa Type B residual current
device (RCD) betweenthe AC outputofthe unit(s) andthe ACloadsto protecthumans from hazardous electric
shock due to faulty AC wiring, faulty loads or a potential inverter fault.

Onlyin Off-Gridmode, the neutral (N) and ground (PE) of the AC output are automatically bridged inside the Any-
Grid to ensure the RCD’s functioning if the AC installation is wired correctly as a TN-S or TN-C-S earthing system. In
aTN-C-Sinstallationthe bridge between neutral (N) and ground (PE) must be between the public gridand AC
input of the Any-Grid to ensure that there is never more than one bridge between N and PE.

Neverallow any AC or DC connections to be short-circuited. Do notconnectto the mains whenthe batteryinput
is short-circuited.

Only qualified service persons may service this device. If errors persist after following the “Troubleshooting”
sectioninthismanual, please sendthis unitbacktoalocal Phocos dealerorservice centerformaintenance.

WARNING: Becausethisinverter (AC output) isnotisolated fromthe PVinput, onlysolarpanels are acceptable for
use which do notrequire positive or negative grounding as grounding the positive or negative PV cables is not
allowed. Toavoid any malfunction, do notconnectany PV modules with possible currentleakage tothe inverter.
Forexample, positive- ornegative-grounded PV moduleswillcause currentleakage tothe inverter. Grounding of
the PV module frame is permitted and frequently required by local law.

The batteryis galvanicallyisolated fromtheinverterand PVinput, therefore the battery positive or negative
terminal may be grounded if required.

CAUTION: Whenusingmorethanone Any-Grid, ensure thateach Any-Gridisconnectedonlytoitsown PVarray.
There may be no electrical contact between units’ PV arrays or the Any-Grids will be damaged.

CAUTION: Itis highly recommended to use a surge arrester, also named surge protective device (SPD) near the PV
inputterminals of this unit. This is to prevent damage to the unit from lightning, thunderstorms or other voltage
surgesonthePVcables. Themax.DCoperatingvoltage ofthe SPDmustbe between450and480Vdcfor230Vac
models. For example the Citel DS240-350DC or Phoenix Contact VAL-SEC-T2-2+0-380DC-FM is suitable. For 120
Vacmodelsthe max. DC operating voltage mustbe between 250to 280 Vdc, soforexample the Citel DS240-
220DC or Phoenix Contact VAL-SEC-T2-2+0-220DC-FM s suitable.

CAUTION: Itis highly recommended to use a surge arrester, also named surge protective device (SPD) near the AC
input terminals of this unit, if the AC input is used. This is to prevent damage to the unit from lightning,
thunderstorms or other voltage surges on the AC input conductors (for example coming from the public grid).
Themax. ACoperatingvoltage ofthe SPDmustbebetween275and300Vacfor230Vacmodels. Forexample, the
CitelDS41S-230 or Phoenix Contact VAL-MS 230 (for most public grids or generators, higher protection) or Citel
DS41S-320 (for public grids with large voltage swings, lower protection) are suitable.

For120Vac modelsthe SPD musthave amax. AC operating voltage between 140 and 150 Vac. Forexample, the
Citel DS41S-120 or Phoenix Contact VAL-SEC-T2-1S-175-FM is suitable.

FCC Warring: This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) this device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant
to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.
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17.

18.

Canada, Industry Canada (IC) Notices : This device complies with Canada licence-exempt RSS standard(s).
Operation is subject to the following two conditions: (1) this device may not cause interference, and (2)
this device must accept any interference, including interference that may cause undesired operation of
the device.

Canada, avis d'Industry Canada (IC) :Cet appareil est conforme avec Industrie Canada exemptes de
licence RSS standard(s). Son fonctionnement est soumis aux deux conditions suivantes : (1) cet
appareil ne doit pas causer d'interférence et (2) cet appareil doit accepter toute interférence,
notamment les interférences qui peuvent affecter son fonctionnement.

Radio Frequency (RF) Exposure Information:The radiated output power of the Wireless Device is below
the Industry Canada (IC) radio frequency exposure limits. The Wireless Device should be used in such a
manner such that the potential for human contact during normal operation is minimized. This device has
been evaluated for and shown compliant with the IC Specific Absorption Rate (“SAR”) limits when
operated in portable exposure conditions.

Informations concernant I'exposition aux fréquences radio (RF)

La puissance de sortie émise par |'appareil de sans fil est inférieure a la limite d'exposition aux fréquences
radio d'Industry Canada (IC). Utilisez I'appareil de sans fil de facon a minimiser les contacts humains lors
du fonctionnement normal.

Ce dispositif a été évalué pour et démontré conforme a la Taux IC d'absorption spécifique ("SAR") des
limites lorsqu'il est utilisé dans des conditions d'exposition portatifs.

19. CAUTION: Any changes or modifications not expressly approved by the grantee of this device could

void the user's authority to operate the equipment.

20. RF exposure warning

The device has been evaluated to meet general RF exposure requirement. The device can be used in
portable exposure condition without restriction.

3.0 RegulatoryInformation

This productis CE (appliesto 230 Vac models) and RoHS (Restriction of Hazardous Substances) C € RoHS
compliant. The PSW-H-6.5KW-120/48V modelisUL1741and CSA22.2No.107andFCCClassA o

(applies to the display unit) compliant.

Please find the CE declaration and other certifications at www.phocos.com.

This product is manufactured in an ISO 9001 (quality management) and ISO 14001 (environmental management)
certified facility.

This equipment is suitable for use in non-hazardous locations only.

ThisisaclassAdevice:inadomesticenvironmentthis productmaycauseradiointerferenceinwhichcasethe user
may be required to take adequate measures.

www.phocos.com
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4.0 Overview
4.1 Functional Overview

This pure sine wave hybrid inverter charger with solar charge controller (MPPT) can provide power to connected
loads by utilizing PV power, AC power and battery power. Most connections are optional, butthere mustbe atleast
one power source (AC or PV):

AC Loads

I
R

Phocos Any-Grid™ Removable Display
Hybrid Inverter Charger
(up to 9 units parallel, split-phase
or 3-phase)

PV Panels (optional)

PublicGrid (optional)*

AC Generator (optional)*

Battery (optional)

* Any-Grid™ accepts one AC input
Fig. 1: System Overview

Thisunithas one each ofthe following power connections: battery, PV, AC input, AC output. The unitis designedto
provide continuous power from PV /battery or an AC source, depending on the set priority. Independently, the
priority for charging the battery can be set (the battery can only be charged from AC when the unitis notworking in
Off-Gridmode). The switching time between Grid (also validwhenan AC generatoris used) and Off-Gridmodes s
only 10 milliseconds (typical) whenasingle Any-Grid unitisused. Timers canbe usedto changethe priorities based
onhourlytime slots; this is useful for areas where grid power has differing costs throughout the day. The integrated
maximum power pointtracking(MPPT)solarcharge controllercanhandle particularly high PV voltages, allowingfor
asimplerinstallation and lower costs than most Off-Grid solar charge controllers. Typically, nocombinerboxes or
string fuses / diodes are required.

The pure sine wave AC outputandthe surge power capability (twice the continuous power rating) assure alltypes of
ACloadscanbepowered. Ensure thatthe peak powerrequirementofthe loadsis belowthe surge power capability
of thisinverter.

Two special functions allow even more flexibility: Battery-Free mode and Grid Injection.

In Battery-Free mode, no battery is connected to the unitand an AC source must be present. The unit will then
provideasmuchpowerfrom PV asisavailabletosupplyloads,addinganymissingpowerfromthe ACsource. Ifthere
ismore PV power available than canbe utilized by the loads, thenthe PV power isreducedto ensure no power feed-
in into thegrid.

The Grid Injection functionality allows feeding any excess power into the grid. If there is excess PV power beyond
whatis utilized by the load and for battery charging, this power can be fed into the public grid to take advantage of
netmetering or feed-in tariffs. In this way all the PV power can be used evenifthe batteryis full and the loads do not
require allthe available PV power. Feedinginto the grid may be prohibited insome areas sothis functionislocked by
a PIN code to avoid accidental grid injection.
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4,2 Product Overview
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Display Unit

te

Pin_ 1Pin8

All other models PSW-H-5KW-120/48V and PSW-H-6.5KW-120/48V
Fig. 2: Product Overview

LCD screen

Inverter status indicator

Charging indicator

Fault indicator

Function buttons

AC output on/off switch (solar charging still functions when the AC output is powered off)
AC input terminals (public grid or AC generator connection)

AC output terminals (load connection)

PV terminals

Battery terminals

. Resettable circuit breaker

Remote display unit communication port
Parallel communication port (for inter-connecting multiple Any-Grid units)

. Current sharing port (for inter-connecting multiple Any-Grid units)

Relay contact
USB-OTG communication port

. Output source indicators and USB function indicators

Battery Management System (BMS) communication port: CAN, RS-485 and RS-232
RS-232 communication port
Battery wiring extension box (only included with PSW-H-3KW-120/24V and PSW-H-6.5KW-120/48V)
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5.0 Installation
5.1 Package Contents

Before installation, please inspect the unit to ensure nothing inside the package is damaged. Package contents:
e Any-Grid unit
e This manual
e RS-232 cable (SUB-D to RJ-45)
e Parallelcommunication cable (gray connectors, needed for systems with multiple Any-Grid units)
e Currentsharing cable (green connectors, needed for systems with multiple Any-Grid units on a phase)

e 3pcs.ring terminals for battery connection (2 pcs. required for installation)

5.2 Installation of Battery Wiring Extension Box and Cable Glands

Note: Cableglandsapplicableto 120Vacmodelsonly. Battery wiring extension box applicable to PSW-H-
3KW-120/24V and PSW-H-6.5KW-120/48V only.

Installation of the battery wiring extension boxis necessary for UL conformity. If UL conformity is not required in your
region, itis sufficient to only install the cable glands (step 3) shown below.

Fig. 3.1:Installationof cableglandsandbattery wiring extension box
(PSW-H-3KW-120/24V and PSW-H-6.5KW-120/48V)
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Fig. 3.2: Installation of cable glands (PSW-H-5KW-120/48V)

1. Remove faceplate by removing 4 screws (Fig. 3, left).
2. Assemble battery wiring extension box and mount in place of the faceplate (Fig. 3, right) with screws.

3. Installthe 5 (PSW-H-3KW-120/24V, Fig. 3.1, right) or 4 (PSW-H-5KW-120/48V, Fig. 3.2) included cable glands.

5.3  Mounting theUnit

Before connecting all wirings, please take off bottom cover by removing five (PSW-H-5KW-120/48V and PSW-H-
6.5KW-120/48V)ortwo (allothermodels) screws as shownbelowand carefullyslidingthe coverdown. Before
removing the cover entirely, remove the 3 wire harnesses by their connectors (Fig. 4).

PSW-H-5KW-120/48V and PSW-H-6.5KW-120/48V All other models

Fig. 4: Removal of bottom cover

WARNING: Only mount this unitonconcrete or another solidnon-combustible
surface capable of securely holding the weight of the unit. LI,

¢ Install this inverter at eye level to ensure legibility of the display { R =" [

e Ensurethe ambienttemperatureisbetween-10~50°C,14~122°Fatall m

times. Inordertofulfill UL requirements, inverters mustbe operated atan 1| o
ambient temperature of -10 ~ 40 °C, 14 ~ 104 °F. -1 @ ==

e Avoid excessively dusty environments, direct sunlight and corrosive 5 J| )
environments such as salty air. \

e The unitis designed for vertical installation on a solid wall

e Ensure aminimum distance to other objects and surfaces as shownin
Fig.5.1toguarantee sufficientheatdissipationandtohave enoughspace Fig. 5.1: Minimum
for removing wires. distance to other objects

¢ Installinaroomwhere noiseisnotanissue asthe unithas fans for cooling.
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Under maximum load, the fan noise typically does not
exceed 60 dBa. Under no load, but with the AC output
turnedon, theminimum noiseisapproximately35dBa, as
thefansrotate at about 30% of theirmaximum speed. The
fans are speed-controlled according to current PV and
inverter power. Air is taken in from the top vents and
expelled toward the bottom.

Install the unitby using four (PSW-H-5KW-120/48V and PSW-H-5KW-
120/48V) or three (all other models) M4 or M5 screws (Fig. 5.2)
appropriate for the weight of the unit and wall material, use wall
plugs. The bottom screwhole is only accessible after removal of the
bottom cover (Fig. 4). This bottom cover mustremainremoved forthe
rest of this “Installation” chapter until instructed otherwise.

Allothermodels PSW-H-5KW-120/48V

Fig. 5.2: Mounting holes

5.4 Battery Connection

WARNING: The installation of this unit may only be undertaken by qualified personnel with appropriate
training. High voltagesinandaround the battery and unit can cause seriousinjury or death. This unit mustbe
installed in accordance with rules and regulations at the site of installation.

WARNING: Chooseasuitablebatteryfuseasoutlinedinthechapter “ImportantSafety Information”,section
“OVERCURRENT PROTECTION FOR BATTERY”.

WARNING: Ensurethebatterycablesaresizedaccordingtothetablebelow.Inadequatebatterycablescan
cause excessive heat or fire during operation.

Recommended battery cable cross-section, battery size and fuse / DC circuit breaker rating:
PSW-H-5KW- PSW-H-5KW- PSW-H-6.5KW- | PSW-H-3KW- PSW-H-3KW-

Any-Grid model

230/48V 120/48V 120/48V 230/24V 120/24V
Battery cable 35 ~ 50 mma2 5 70 mmz2 )
cross-section AWG 0 ~ AWG 2| 20 MM5 AWG O G 210 35~ 50 mm?, AWG 0 ~ AWG 2
Nominal battery 48 Vdc 24 Vde
voltage
Min. battery
capacity (lead- 200 Ah

based)

140 Adc cont. 115 Adc cont. 154 Adc cont. 168 Adc cont. 145 Adc cont.

Battery discharge 280 Adc surge 280 Adc surge 308 Adc surge | 336 Adc surge | 336 Adc surge

current capability

(5s) (59) (5s) (5s) (5s)
Fuse / breaker 175 Adc, 175 Adc, 200 Adc, 210 Adc, min. | 210Adc,min.33
rating min. 66 Vdc min. 66 Vdc min. 66 Vdc 33 Vdc Vdc

Steps to connect the battery:

1. WARNING: Ensure the battery cables are not yet connected to the battery.
CAUTION: Ensure none of the cable insulation is jammed in the ring terminal before crimping.
Crimponebatteryringterminal (included) to each the positive and negative batterylead (unitside). If choosing
ring terminals other than the included ones, make sure they have aninside ring diameter of 8.4 mm, 0.31in
(PSW-H-5KW-120/48V and PSW-H-6.5KW-120/48V) or 6.4 mm, 0.25in (all other models) to fit the battery terminal
bolts of the Any-Grid securely.

2. Remove the pre-installed nuts from the battery terminal bolts. Insert the ring terminal of the battery cables
throughthe casing holes (cable glands for 120 Vac models) and flat onto the corresponding battery terminal
(Fig. 6). Screwdownthepreviouslyremoved nutswithatorque of 5Nm, 3.7 Ibf-ft (PSW-H-5KW-120/48V and
PSW-H-6.5KW-120/48V)or2~3Nm,1.5~2.2Ibf- ft(allothermodels).Ensuretheringterminalssitflushon
the connectors.

PSW-H-6.5KW-120/48V

CAUTION: Do not apply any anti-oxidant substances to the battery terminals of the unit before they are
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adequately fastened.
CAUTION: Over-tightening the terminal nuts can cause damage tothe terminal, under-tighteningcan
causealooseconnectionandexcessive heatduringoperation, makesuretousetheprescribedtorque.

3. Installthe fuse holder or breaker inthe positive battery cable (or negative, ifthe battery mustbe positive-
grounded).
WARNING: Ensurethefuseisnotyetinstalledor makesurethecircuitbreakerissecuredintheopen
position for the rest of the installation procedure until instructed to do otherwise.

4. Connectthe other end of the battery cables to the battery. Ensure the polarity of the battery terminals on the
Any-Grid match the battery polarity.
CAUTION: Reverse polarity connection to the battery may damage the unit.

PSW-\H-SKW-120/48V and PSW-H-6.5KW-120/48V All other models

Fig. 6: Battery connection

5.5 AC Input and AC Output Connection

WARNING: Before connecting an ACsource to the ACinput of the Any-Grid, install an ACcircuit breaker
betweenthe Any-Gridand ACinputpowersource. Thiswillensuretheinvertercanbesecurelydisconnected
during maintenance andfully protectedfromover currentof ACinput. Make sure the breakerisopen/offfor
the rest of the installation procedure until instructed otherwise.

WARNING: Ensure that the installation has adequate grounding and connect the protective earth (PE)
terminalstothisgroundasinstructedbelow. Failuretodosocan causeseriousinjuryor deathoncetheunitis
powered up or the AC source is activated via its breaker.

WARNING: Ensurethe ACcablesaresizedaccordingtothetablebelow. Inadequate ACcables cancause
excessive heat or fire during operation.

CAUTION: Donotconnectan ACsourcetothe “ACOUTPUT” labelled terminal of the unitasthiswilldestroy
the unit. Only connect it to the “ACINPUT” labeled terminal.

CAUTION: Only ACsources with aneutral may be used. Usingtwo phases on asingle Any-Gridinstead, will
cause damage.

CAUTION: Short-circuiting theL (live phase) ACinput or ACoutput terminal tothe metalbody of the unit will
cause permanent damage not covered under warranty.

Recommended AC cable cross-section and AC circuit breaker rating:

Anv-Grid model PSW-H-5KW- | PSW-H-3KW- | PSW-H-3KW- PSW-H-5KW- PSW-H-6.5KW-
y 230/48V 230/24V 120/24V 120/48V 120/48V
AC input and output 4 ~10 mm?, AWG 7 ~ AWG 11 6 ~ 16 mm2, AWG 4 ~ AWG 9

cable cross-section
Circuitbreakerrating >é%(’)6\?/(;c S 3;%(’)6\?/(;0 >ﬁ(£)166\€/(;c 60 Aac, = 140 Vac

Steps to connect the AC source and AC loads:

1. WARNING: Ensure the battery cable fuse is removed or breaker is secured in the open position.
WARNING: Ensure the ACsource breakerissecuredinthe open position and there is novoltage onthe
conductors before continuing.

2. Remove 10mm/0.4inofinsulationforthe six AC conductors (neutral“N”, live “L”and protective earth“PE”
for the AC source and loads).
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3. Insertthethree AC source wiresthroughthe rectangular casing hole (cable gland for 120 Vac models)

marked “AC INPUT”. Insert the “PE” protective conductor firstintothe corresponding AC inputterminal
andtightenwithatorqueof1.4~1.6 Nm(1.0~1.2Ibf. ft). Repeatforthe neutral“N”and live“L”

= o @

conductors.
PSW-H-5KW-120/48V and PSW-H-6.5KW-120/48V Allothermodels

Fig. 7: AC input connection

4. Insertthethree ACloadwiresthroughtherectangularcasinghole (cable glandfor120Vacmodels) marked

“AC OUTPUT". Insertthe “PE” protective conductor @ firstinto the corresponding AC output terminal and
tighten with atorque of 1.4 ~1.6 Nm (1.0~ 1.2 Ibf- ft). Repeatforthe neutral“N”and live“L”conductors.

W[ WIe" "
8 [ Mkt

PSW-H-5KW-120/48V and PSW-H-6.5KW-120/48V Allothermodels
Fig. 8: AC Output connection

5. Make sure the six wires are securely connected.
CAUTION: Over-tightening the terminal screws can cause damage to the terminal, under-tightening
cancausealoose connectionandexcessive heatduringoperation, makesuretousetheprescribed
torque. Ensure none of the conductor insulation is jammed between the terminal contacts.
CAUTION: Ensurethepolarityiscorrectonallwires. Failuretodosomay cause ashort-circuitatthe
AC source when several units are working in parallel operation.

5.6 PV Connection

WARNING: Before connectingthe PV modulearraytothe PVinputof the Any-Grid, installaDCcircuitbreaker
between each Any-Grid PV terminal pair and the PV modules. This ensures theinverter canbe securely
disconnected during maintenance and is protected from over-current of the PV modules. PV modules
produce a dangerous voltage even at low light. Make sure the breaker is open / off for the rest of the
installation procedure until instructed otherwise.

WARNING: Ensurethe PV cablesaresizedaccordingtothetablebelow. Inadequate PV cablescan cause
excessive heat or fire during operation.

CAUTION: Short-circuitingthe PV+tothe PV-terminal orany of these terminals to the metal body of the unit
will cause permanent damage not covered under warranty.

Recommended PV cable cross-section and DC circuit breaker rating:

. PSW-H-5KW-230/48V PSW-H-5KW-120/48V
Any-Grid model PSW-H-3KW-230/24y | ToW-H-3KW-120/24V 1 oowy H.6.5Kw-120/48V
PV cable cross-section 2.5~16 mm2, AWG 5 ~ AWG 13 4~6mm2 AWG10~AWG 12
Circuit breaker rating 30 Adc, min. 450 Vdc | 30 Adc, min. 250 Vdc 25 Adc, min. 250 Ve
per PV input
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For selecting the correct PV module configuration, please consider the following points:

Thetotal open circuit voltage (Uoc/Voc) of the PV module array may never exceed the valuesinthe table
below. Considerthe coldest possibletemperatures atthe installationlocationtogether withthe temperature
coefficient of the PV modules used.

The total maximum power point voltage (Umpp / Vmpp) of the PV module array must be above the

minimumvaluesinthetable below. Considerthe hottest PV module temperatures atinstallationlocation.

¢ Thetotal maximum power point current (Impp / Ampp) of the PV array may not exceed the values below.

: PSW-H- | PSW-H- PSW-H-5KW- PSW-H-6.5KW- PSW-H-3KW-
Any-Grid model SKW- | 3KwW- 120/48V 120/48V 120/24V
230/48V | 230/24V
Max. PV voltage (Uoc) 450 Vdc 250 Vdc
Min. PV mpp voltage 120 Vdc 90 Vdc
(Umpp)
22.5Adc(upto 18 22.5Adc(upto18
Max. mpp current 27.5 Adc Adcusable) per Adcusable) per 27.5Adc (upto
(up to 22 Adc . . 22 Adcactually
(Impp) input, 30 Adc total | input, 36 Adc total
actually usable) usable)
max. usable max. usable

Steps to connect the PV module array:

1. PSW-H-5KW-120/48Vand PSW-H-6.5KW-120/48V:ifthe PV arrayhas MC4 connectors, donotremove them.
Ifthe array has different connectors, cutthem off and remove 8 mm/0.3 in of insulation from the positive
and negative PVcables.

All other models: remove 10 mm / 0.4 in of insulation from the positive and negative PV cables.

2. PSW-H-5KW-120/48V and PSW-H-6.5KW-120/48V: use an MC4 crimping tool to crimp the included MC4
connectors to the PV array (see Fig. 9.1, top) if the array does not already have compatible MC4 connectors.
Only use theincluded MC4 connectorsifthe PV cable hasthe cross-section outlined inthe firsttable of this
chapter. Double-check polarity. Then insert the finished MC4 connectors into the PV1 and PV2 connectors
onthe inverter, positive (+) on the left and negative (-) on the right (see Fig. 9.1, bottom).

CAUTION: Ensure correct polarity before connecting. Failure to do so will damage the PSW-H.

Allothermodels:insertthe two PV wires throughtherectangular casing hole (cable glands for 120 Vac
models)marked“PVinput’.Insertthe positive PV cableintothe “PV+”terminalandthe negative PV cable
into the “PV-* terminal (see Fig. 9.2).

CAUTION: Ensure correct polarity before connecting. Failure to do so will damage the PSW-H.

—

-

Insertstripped PV+wire mtofemale MC4 pinandcrimp:

-

Insert assembled pin into corresponding connector housing:

E

Insertstripped PV-wireintomale “ MC4 pinand crimp:
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Insert assembled pin into corresponding connector housing:

-

Tighten both connector domes with a spanner:

©

Fig.9.1:PVconnection,PV2inputshownasexample
(PSW-H-5KW-120/48V and PSW-H-6.5KW-120/48V)

Fig. 9.2: PV connection (all other models)

3. Allmodels except PSW-H-5KW-120/48V and PSW-H-5KW-120/48V: Tighten both PV terminal screws witha
torque of 1.4 ~1.6 Nm (1.0 ~ 1.2 Ibf- ft) and make sure the two wires are securely connected.
CAUTION: Over-tightening the terminal screws can cause damage to the terminal, under-tightening
cancausealoose connectionandexcessive heatduringoperation, makesuretousetheprescribed
torque. Ensure none of the cable insulation is jammed between the terminal contacts.

4. Ifusingthe PSW-H-5KW-120/48V or PSW-H-6.5KW-120/48V, repeat step 1 and 2 for the second PV terminal
pair and a second PV array, if available.
CAUTION: Ifusingtwo PV arrays for thismodel, they mustbeindependent. The positive and negative
terminals of the two PV arrays may not touch each other anywhere in the system.
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5.7 Final Assembly

After Battery, PVand AC wiringis completed, please slide the bottom cover back up on the unit, re-connectthe 3
wire harnesses removed in Fig. 4, and secure it by fastening the five (PSW-H-5KW-120/48V and PSW-H-6.5KW-
120/48V) or two (all other models) screws as shown below.

PSW-H-5KW-120/48V and PSW-H-6.5KW-120/48V All other models

Fig. 10: Re-applying bottom cover

5.8 Remote Display Panel Installation

The display module can optionally be removed and installed in aremote location with an optional communication
cable. Please takethefollowing stepstoimplementthis remote panelinstallation. Use astandard straight Ethernet
patch cable (Cat5 or higher) withmale RJ45 connectors onboth sides (notincluded). Amaximum cable length of 20
meters or 66 feetisrecommended. Followthe steps belowtoremove the display module andinstallitaway fromthe
inverter unit.

1. Remove the screw holding the bracket on the bottom of the display module (Fig. 11 &@® (O) and push dn
the display unit from the case slightly while removing the metal bracket.

Keep pushingthe display module down, taking care nottodamage the connected cable (Fig. 11 & (2).
. Remove the cable connected to the display module (Fig. 11 & ().
4. Screwthe bracketremovedin Fig. 11 &® (O backinplace (Fig. 11 @ @)).

S

1) Remove

{
\
\
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Fig. 11: Remote display removal

5. Dirillthethree mounting holesinthe marked distances of 70 mm, 2.76 ininto each other (Fig. 12, left). Use
M3, sizeno.4diameterscrews. The screwheads mustbe between5~7mm,0.2~0.3in. Screwthe bottom
two screws into the wall where the display module is to be mounted and let the screw heads protrude 2
mm, 0.08 in. from the wall. Slide the display down onthe protruding screw heads. Now insertandtighten
the third screw at the top (Fig. 12, right).

Cannw A
-]

<
<

70mm

Fig. 12: Remote display mounting hole locations

6. Installone end ofthe Ethernet patch cable (notincluded) into socket ® (Fig. 2, top right) on the display
module (right side). Install the other end of the Ethernet patch cable into socket @ (Fig. 2, bottom left)on
the Any-Grid unit.

7. If using Lithium batteries designed for battery management system (BMS) communication such as
Pylontech batteries, please visitwww.phocos.com for a current list of batteries supported with BMS
communication. Connectthe specialbatteryBMS cable (ask yourdealerfordetails)tosocket ® (Fig. 2).
CAUTION: Ensure the battery and BMS is compatible with the Any-Grid and that the pin locationis
correctbefore connection. Damage toany communication port or the battery due toincorrect
connection or cablesis not coveredbywarranty. Donot use anyinverter communication cables
includedwithyourbattery, consultyour Phocos dealer for appropriate Any-Grid cablesinstead.

Pin (see Fig. 2) 1 2 3 4 5 6 7 8
Function RS-232 RX | RS-232 TX | RS-485B | +12 Vdc | RS-485 A | CANH CAN L GND

5.9 InstallingMultiple UnitsinParallel, SplitPhase or 3-Phase
Configuration

Introduction

This entire chapter is only relevant if using more than one Any-Grid unit. Multiple Any-Grid units of the same
modelnumber canbe used eitherin parallelonasingle phase, split-phase/2-phase (only120Vacmodels), orina 3-
phase configuration withacommon neutral. Allunits mustbe connected tothe same battery bank. This chapterisan
addition to all other sections above in the chapter “Installation”, please adhere to all guidelines and safety
instructions in those sections accordingly.

Parallel operation on a single phase is possible with up to 9 units.

Alternatively, 3-phase configuration is possible, whereby at least one unit must be installed on each of the 3 phases
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with a maximum of 7 units on a phase. The total number of units may not exceed 9 in any case.

For120Vacmodelssplit-phase (2-phase) operationis possible wherebyatleastoneunitmustbeinstalledoneachof
the 2 phases with a maximum of 8 units on a phase. The total number of units may not exceed 9 in any case.

CAUTION: Ifusingan ACsource, each unit must be connectedtoaneutraland aphase conductor, nevertwo
phases.

Mounting the Units

When installing multiple units, please keep a minimum distance between the units as shown in Fig. 13.

50cm

50cm

Fig. 13: Minimum distance between units and to other objects

Connections

Use the cable cross-sections, tightening torque and connectors as described for a single unit.

BatteryConnection: Make suretouseaseparate DCfuseorcircuitbreakerforeachunit. Instead of connectingeach
unitto the battery, connecteach positive battery cable to abus bar, and each negative battery cableto asecond bus
bar. These busbars arethen connectedtothe batteryterminals. The cross-section ofthe busbars, andthe cables
fromthe bus barstothe batteryterminals should equal the recommended battery cable cross-section per unit, times
the number of units connected to it.

The minimum recommended battery capacity for lead-based batteries is 200 Ah per connected Any-Grid. For
example, in a system with 3 units, the battery bank should have a capacity of at least 600 Ah.

CAUTION: All inverters must share the same battery bank. Otherwise, the inverters will go into fault mode.

CAUTION: Pleaseinstall at least abreaker at the battery terminals and ACinput of everyindividual Any-Grid
unit. Thiswillensure each unit can be securely disconnected during maintenance andfully protected from
over-current of battery or AC input. Use the breaker ratings as described in the chapters “Battery Connection”
and “AC Input and AC Output Connection”.

ACConnections: Regarding ACinputandoutput, pleasealsofollowthesameprinciple. Usethewiringcross-section
andcircuitbreaker as definedforeachindividual unit, then attach those wirestobus bars. Thebus bars fromthe AC
input are then connectedtothe AC source, the bus bars from the AC output are connected to the distribution panel
and loads.

PV Connections: Usethe PV connectionasdescribedforindividual units. Eachunitmustbe connectedtoitsown PV
array and must not have any electrical contact to any other units’ PV arrays.

CAUTION: Connectingasingle PV array tomultiple Any-Grids simultaneously will damage the Any-Grid units.
If using PV, each unit must be connectedtoits ownindividual PV array, not electrically shared with any other
units.

WARNING: Ensureallcircuitbreakersareopen/disabledbefore wiringthe unitssothatthereisnovoltageon
all battery, AC and PV wires.
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General rules for the communications connections (see Fig. 2 @ @Parallel Communication Port and @Quet

Sharing Port):

1. Every unit must have both parallel communication ports occupied. These ensure phase synchronization and
synchronization of parameters between the units.

2. Currentsharing ports mustonly be occupied for those units where there is more than one unit on that
particularphase. Ifthereisonlyone unitonaphase, then currentsharing cables mustnotbeused. These
currentsharing cables ensure thatall units on one phase operate atthe same AC power outputlevel.

3. Everyparallelcommunicationorcurrentsharing cable used, musteitherbe connected directlybetweentwo
neighboring units, or with a maximum of one unit between them.

4. Connecting parallel communication cables, assuming units are numbered from 1 to <9 from left to right:

Connect the left black parallel communication port of unit 1 to the right port on unit 2.
Connect the right port of unit 1 to the left port of unit 3.
Connect the left port of unit 2 to the to the right port of unit 4.

Continue connecting the right port of each odd-numbered unit to the left port of the next odd-
numbered unit. Continue connecting the left port of each even-numbered to the right port of the
next even-numbered unit, until there are only two unoccupied black ports.

Connectthe unoccupied black port of the last unit to the unoccupied black port of the second-to-
last unit.

5. Connecting currentsharing cables justlike step 4, assuming units are numbered from 1 to <9 from left to
rightonaparticular phase (there mustbe no connection of currentsharing cables between anytwo phases’

units!):

)

Connect the left green current sharing port of unit 1 to the right port on unit 2.
Connect the right port of unit 1 to the left port of unit 3.
Connect the left port of unit 2 to the to the right port of unit 4.

Continue connecting the right port of each odd-numbered unit to the left port of the next odd-
numbered unit. Continue connecting the left port of each even-numbered to the right port of the
nexteven-numbered unit, untilthere are only two unoccupied green ports on the particular phase.

Connectthe unoccupied green port of the last unit to the unoccupied green port of the second-to-
last unit.

Repeat steps 5a to 5e for further phases with more than one unit.

Thefollowing sectionwillshowafewexamples of howthe parallelcommunicationand currentsharingcablesare
mounted. For better visibility download this manual in color at www.phocos.com.

Once commissioning is completed, the following settings menus (see chapter “Device Operation Settings”) are
automatically synchronized between all units: 01, 02, 03, 05, 06, 07,08, 09, 10,12, 13, 23, 26, 27, 29, 30, 32, 33, 34, 35,
36, 37,39 and 41. All settings not mentioned here and priority timers can be set on each unitindividually.

Example: 5 Units on Single Phase

Note: this example excludes circuit breakers, SPDs, RCDs and bus bars for better visibility.

www.phocos.com
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Fig. 15: Communication connections of 5 units on a single phase

Example: 7 Units on Phase 1, 1 Unit on Phase 2, 1 Unit on Phase 3

Note: this example excludes circuit breakers, SPDs, RCDs and bus bars for better visibility.

PHASE 1
N
| | PHASE 2 PHASE 3
/777777 777777 TTT777 /TTTTT7 /777777 TTTT77 /7TTTT7 /777777 /TTTTT7
(s s ss) /717777 7777 (ir s a8 /717777 /77777 (s nr a8 /717777 (rrssss)
s srss, lirssey, (777777 lssras, firss sy, (777777 s seis, ferssss, 71777

—

BATTERY

L2
UTI.L\TY L

PHASE3

Fig. 17: Communication connections of 7 units on P1, 1 unit on P2, 1 unit on P3

Noticethatbecausethereisonlyoneunitonphase2(P2)andphase 3(P3),thereare nogreencurrentsharingcables
connected to these two units.
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Example: 4 Units on Phase 1, 4 Units on Phase 2 (split-phase)
Note: this example excludes circuit breakers, SPDs, RCDs and bus bars for better visibility.

PHASE 1 PHASE 2
A A

|l |

Fig. 19: Communication connections of 4 units on P1, 4 units on P2

Commissioning

CAUTION: Before continuing, ensurethewiringiscorrectaccordingtothepreviouschapter.Particularlythat
allunits are connected to the same neutral wire at the ACinput and all AC output neutral terminals are
connectedtoaseparatedcommon neutralwire. Ensurethatall ACinputbreakersand ACoutputbreakersare
openoneachindividual Any-Grid unitand that each unitis turned off with its AC output on/off switch. Ensure
each unitis disconnected from PV but connected to the batteryviaits battery breaker/fuse. The battery
breaker must be closed /inserted to ensure each unit can function for commissioning.

Parallel in Single Phase

Follow these steps once the wiring is completed:

1. Turnononeunitwithits AC output on/off switch. If PVis available, switch it on with its breaker. Otherwise, if
an AC source is available, switch it on with its AC input breaker.

2. Inthe Settings Menu (see chapter “Device Operation Settings”) navigate to settings menu 28.

3.  Turnthe AC output on/off switch off to deactivate the AC output. The unit willremain in Stand-By mode for
under a minute and the display will stay on for this time.

4. Setthe menunumber 28 setting from the default value “Single” (SIG) to“Parallel” (PAL). This will notbe
possibleifthe unitisnotturned offas describedinthe previous step. Press sothe entry stops blinking.

Now press the @ button to accept the new setting and return to the main view.

5. Switchoffthe PV and AC inputbreakerif they were on. Wait for the unitto shut down automatically, the
display will then turn off completely.

6. Repeatsteps 1 to 5 with each further unit connected in parallel.
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7.

8.

9.

Now turn on each unit. One unit willautomatically and randomly be defined as the host unit and will show

the host screen, all other units will show the client screen on their display:

Screen of Host unit

Screen of Client unit(s)

L\ T INPUT  AC
..@ .
OUTPUT

BLE 'qB

—_—
BAT LOAD
20 A
SIAES

@

—
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1
i

OUTPUT
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— JuU

v

Switchonthe ACinputbreakerofeachunitinquick succession,ifan AC sourceisinstalled. Ifthistakestoo
long, then some units may show fault 82 on their screen, but they will restart automatically and upon
detecting a valid AC input, will function normally. The displays will show the following:

Screen of Client unit(s)

Screen of Host unit
1 i
1
LOAD

@l a (AC 3
o INPUT  AC
>\Z -
. ”Q“ = rlv
ChRRGwG
@Er

BLE - 3 o’

AC l
LOAD
. ¢
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MPPT |

=)=
—@)=
BLE

o~

)
_ll

INPUT

230

OUTPUT

c 30

Ifthereare nofurtherfaultsdisplayed, the parallel systeminstallationiscomplete. Thebreakersonthe AC

output of each unit can be switched on and then loads may be connected.

3-Phase, One or more Units per Phase

Follow these steps once the wiring is completed:

1.

7.

Turnonthe uniton phase 1 with its AC output on/off switch. If PV is available, switch it on with its breaker.
Otherwise, if an AC source is available, switch it on with its AC input breaker.

Inthe Settings Menu (see chapter “Device Operation Settings”) navigate to settings menu 28.

Turnthe AC output on/off switch off to deactivate the AC output. The unit will remain in Stand-By mode for
under a minute and the display will stay on for this time.

Setthe menu number 28 setting from the default value “Single”(SIG) to“Phase L1” (3P1). This willnotbe
possibleifthe unitisnotturned offas describedinthe previous step. Press © sothe entry stops blinking.

Now press the @ button to accept the new setting and return to the main view.

Switch off the PV and AC input breaker if they were on. Wait for the unit to shut down automatically, the

display will then turn off completely.

Repeatsteps 1to 5with eachfurtherunitconnected onthe same phase 1. Thenrepeatsteps 1to5foreach
unitin phase 2 and, instead of choosing “Phase L1”in step 4, choose “Phase L2 (3P2). Then repeat steps 1 to
5foreachunitin phase 3 and, instead of choosing“Phase L1”in step 4, choose “Phase L3" (3P3).

Now turn on each unit. The units will show the following in their respective screens:

Screen of Units on Phase L1 Screen of Units on Phase L2 Screen of Units on Phase L3
a0 ) a0 3 ﬁ
LOAD 3 | l —— 3 L-
is,  INPUT  AC ST INPUT AC INPUT
I.% 1, kS .
[ u
(M;’(H n OUTPUI (M‘PKH n
BLE C DUV BLE C juv C j Uv
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8. Switchonthe ACinputbreakerofeachunitinquick succession,ifan AC sourceisinstalled. Ifthistakestoo
long, then some units may show fault 82 on their screen, but they will restart automatically and upon
detecting a valid AC input, will function normally.

9. Ifavalid ACinputsourceisdetected and the three phases match with the unit settings in settings menu

number 28, theywillwork normally. Otherwise, the @) symbol will flash and Grid Mode will not function.
Inthis case, checkthatthe orderorthethree phasesiscorrect. Ifnecessary, turnoffall unitsand then switch
thesettingin settings menunumber 28forallPhase L2 unitsto Phase L3 andvice-versabyfollowing steps 1
to 5. Then continue with step 7. The displays will now show the following:

Screen of Units on Phase L1 Screen of Units on Phase L2 Screen of Units on Phase L3
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10. Iftherearenofurtherfaultsdisplayed,the 3-phasesysteminstallationiscomplete. Thebreakersonthe AC
output of each unit can be switched on and then loads may be connected.

Split-Phase (2-Phase), One or more Units per Phase
Follow these steps once the wiring is completed:

1. Turnonthe uniton phase 1 withits AC output on/off switch. If PV is available, switch iton with its breaker.
Otherwise, if an AC source is available, switch it on with its AC input breaker.

2. Inthe Settings Menu (see chapter “Device Operation Settings”) navigate to settings menu 28.

3. Turnthe AC output on/off switch off to deactivate the AC output. The unitwill remain in Stand-By mode for
under a minute and the display will stay on for this time.

4. Setthe menu number 28 setting from the default value “Single” (SIG) to “Phase L1 for split-phase” (2P1). This
willnotbe possible ifthe unitis notturned off as described inthe previous step. Press @ so the entry
stops blinking. Now press the @ button to accept the new setting and return to the main view.

5. Switch offthe PV and ACinputbreakerifthey were on. Once the setting is confirmed, waitfor the unitto
shut down automatically, the display will then turn off completely.

6. Repeatsteps1to5witheach furtherunitconnected onthe same phase 1. Thenrepeatsteps 1to5foreach
unitin phase 2 and, instead of choosing “Phase L1 for split-phase”in step 4, choose “Phase L2 for split-phase”
(2P2).

7. Now turn on each unit. The units will show the following in their respective screens:

Screen of Units on Phase L1 Screen of Units on Phase L2
Dﬁn 0D
LOAD ' L l- L
i INPUT AC L{’.‘Z iNPUT  AC
..@-J (. ll i (1,
OUTPUT l-'
OUTPUT
13 I-IV =
-y =|:' D

8. Switchonthe ACinputbreakerofeachunitinquick succession,ifan AC sourceisinstalled. Ifthistakestoo
long, then some units may show fault 82 on their screen, but they will restart automatically and upon
detecting a valid AC input, will function normally. The displays will show the following:
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Screen of Units on Phase L1 Screen of Units on Phase L2
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9. Iftherearenofurtherfaultsdisplayed, the split-phase systeminstallationiscomplete. The breakersonthe
AC output of each unit can be switched on and then loads may be connected.

6.0 BLE Communication

This unit is equipped with wireless BLE functionality. Download the
“PhocosLink Mobile” App fromthe Google Play™ store or Apple’s App
Store®withan Android ™ oriOS device, respectively. Oncethe Appis
installed, use “pair your device”with the built-in BLE functionality of your
device to connectto the Any-Grid unit with the BLE pairing password
“123456”. Then openthe app and connecttothe Any-Grid. The typical

maximum communication distance is approximately 6 ~ 7 meters.
GooglePlay™ Apple App Store®

7.0 Relay Contact

Thereisone potential-freerelay contact (3A/250Vac) available onthe displaymodule (Fig. 2 & (15 ).Itmay be
to signal an external device when battery voltage reaches alow level, such as a gasoline or diesel generator. The relay
may be wired with normally closed (NC) or normally open (NO) logic. The table below indicates the relay states
between the common (C) and NO, as well as between C and NC contacts.

oy

Relay terminals:
Oioio
Any-Grid Status Condition IU
NC C HO

NC&C |NO&C

Powered Off or

Battery-free mode Unit is off and AC output is not powered. Closed | Open

Battery voltage < Low DC warning
SettingsMenu01 | Voltage (2Vdcforthe 48V model/1
| setas“Utility/Ac | Vdc for the 24 V model above the
Outputis | ;) it first” (USB) | Value in settings menu 29)

Open Closed

powered p o -
from or“Solar/PVfirst’” ["Battery voltage > Settings menu 13
Powered On Battery (SUB) or battery charging reaches Floating | Closed Open
power or phase
Solar Battery voltage < Settings menu 12| Open Closed
power. : _
Settings Menu 01 "gatteryvoltage > Settings menu 13
is set as SBU or battery charging reaches Floating | Closed | Open
phase
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8.0 Operation
8.1 Inverter Power ON/OFF

Fig. 20: Display module ON/OFF load button location

Ensurethe“ON/OFF”switchlocatedonthedisplaymodule (Fig. 20)isinthe“OFF”position aftertheinitial installation
(the button must not be depressed).

Now activate the circuitbreakers orinsertthe fuses to energize the various inputs and outputs in the following order
(skip any that are not connected):

1. Battery

2. ACinput
3. PVinput
4. AC output

Next, press the “ON/OFF” switch to turn on the AC output and thus connected AC loads and the entire unit.

Ifthe“ON/OFF”switchisinthe“OFF” position, then the unitwill be completely off when there is insufficient sunlight.
If PV modules are connected and there is sufficient PV voltage, the unit and display will wake up automatically to
charge the batteries during the day. Once the PV voltage drops below the threshold, the unit will again turn
completely offto save energy during the night. The AC output and thus the AC loads will remain off aslong as the
“ON/OFF” switch is in the “OFF” position.

8.2 Display and Control Module

Thedisplayand controlmodule, showninFig. 21, includessix LEDindicators, sixfunctionbuttons,an ON/OFF
buttonandaLCDscreen, indicating the operating status and allowing the programming of settings parameters.

Source
LCD screen LED 2

Source
. LED 1
G ( 0
Status e JRN v O " Source
indicators LED 3
Function

buttons Inverter ON/OFF

button

Fig. 21: Display module buttons and indicators
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Indicator Description

LED Indicator Color | Solid On / Flashing | Description
Source LED 1 Green | Solid On AC output powered by AC input
Source LED 2 Green | Solid On AC output powered by PV
Source LED 3 Green | Solid On AC output powered by battery
Solid On AC output powered by AC input (Grid mode)
Ac_ v | Green Flashing AC output powered by integrated inverter
(Off-Grid mode)
Status Solid On Battery is fully charged
indicators | == @ Green
Flashing Battery is charging
Solid On Fault mode
A Red
Flashing Warning mode

Function Buttons

Function Button

Description

Escape / close

Exit settings without confirming

USB function setting

Select USB-OTG functions

Timer setting for AC output source priority

Setup timer for prioritizing AC output source

Timersettingforthe batterychargersource
priority

Setuptimerfor prioritizing battery charger source

OOOO®O®

Up To last selection
Down To next selection
Enter To confirm/enter the selection in setting mode

8.3 Display Symbols

MPPT, /DC

fOOSE O

IN_P'UT-D AC- %’/
11 1) 1

N

—" 0 " o e’ Hz

OUTPUT (3 TEMP

(I

VA
U

Fig. 22: LCD screen symbols

Symbol

Description

Input Information

AC

Indicates AC input

Indicates PV input
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INPUT O AC

Indicates input voltage, input frequency, PV voltage, charging current,
charging power, battery voltage.

Indicates the setting menus

Indicates warning and fault codes.
(] 00
It D
Warning: @ flashing with warning code.
CO0 )
Fault: I~ 20 shown with fault code.

Output Information

QUTPT © TEwP
11 1) 1

O}

Indicates outputvoltage, outputfrequency, loadin % of nominal power,
load in VA, load in Watt and discharging current.

Battery Information

LOW

BAT BA

CoE®

Indicates batterylevelin0~24%, 25~49%,50~74%and 75~ 100%
(left to right)increments.

While the battery is charging, the battery indicator shows the following:

Floating phase

Status Batteryvoltage (48V model/ LCD Display

24V model)

<48V /<24V 4 bars flash in turns
Al battery 48 ~50V /24~ 25V Bottom bar constantly on and other three bars flash in
charging ngS b I d oth bars flash
modes except | 50 ~ 52V / 25 ~ 26 inottlgtr)g;two ars constantly on and other two bars flas

>52V/>26V

Bottom three bars constantly on and top bar flashes

Floating phase. Batteries are fully charged.

4 bars constantly on

While the battery is discharging, the battery indicator shows the following:

Load Percentage Battery voltage (48 V model / 24 V model)| LCD screen
<444[<222V 0~24%
444 ~46.4V [22.2 ~23.2V 25~ 49%

Load > 50%
46.4 ~48.4V [23.2~242V 50 ~ 74%
>48.4V/[>242V 75 ~ 100%
<45.4/22.7V 0~24%
454 ~47.4V [22.7 ~23.7V 25 ~49%

Load < 50% 47T4~494V 1237 ~247V 50 ~ 74%
>49.4V/>247V 75 ~ 100%

www.phocos.com
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Load Information

OVER
LOAD

\\|Ii
—@=
/U\

Indicates overload

LOAD LOAD LOAD LOAD

MY\ _\\|I,_ -\\l/,_
(OF JOR HON HOS
o o o 9>

Indicatesloadlevelby0~24%,25~49%,50~74%and 75~100%

(left to right)increments.

Mode Operation Information

Constantly on: AC source valid
Blinking: AC source present but rejected

R
Qg?:

=
o
o
-

Constantly on: PV input valid
Blinking: PV voltage detected, but not within allowed range

@_

Load supplied by AC input

B
o
(AC o
AC source charger circuit is active
(1Y
(DC . i
PV charger circuit is active
DC
(DC . S .
DC to AC inverter circuit is active

&

Alarm disabled

BL

m

BLE is ready to connect

USB disk connected

0e

Timer setting or time display

8.4

General Settings

Device OperationSettings

Press @ for 3 seconds to enter settings mode. Press @ or @ to select between settings menus. Once selected,

press @ to confirm theselection or @ to exit withoutconfirmation.

Settings menus

Menu no. | Description Selectable Option and Notes
Escape
oo
00 Exit setting mode -
e =11

www.phocos.com
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Utility / AC input first (Default)

“USB” for:
Utility & Solar & Battery

I:I:I

AC input/ utility will provide power
tothe loads asfirst priority. If there
isexcesssolarpowerbeyondwhat
is required for battery charging,
this power is used to supply power
totheloadsinstead. The batteryis
not discharged (Grid mode).

Solar and battery will provide
power to the loads when AC input/
utility power is unavailable (Off-
Grid mode).

Solar / PV first
“SUB” for:
Solar & Utility & Battery

Solar provides powertothe loads

asfirstpriority. If solar power is not
sufficient to power all connected
loads, AC input/ utility power will

supply the loads simultaneously
(Grid mode).

AC output source priority: o e If_nosolarp_oweris a\_/gilable(ex_.at
night), AC input / utility power is
01 Configure the priority of used exclusively. The battery is only
which power sources supply discharged when the AC input /
the AC output load utility power is unavailable (Off-
Grid mode).
SBU priority Solar powers the loads as first
“SBU” for: prio'rit'y. If solar power is not
Solar & Battery & Utility sufficient to power_all connected
- loads, the battery will supply power
o tothe loads atthe same time. The
Any-Gridis disconnected fromthe
o Ct grid at this time (Off-Grid mode).
T AC input/ utility provides power to
the loads (Grid mode) only when
the battery voltage drops to either
low-level warning voltage or the
setting pointin settings menu 12.
Whenfirstapplying SBU priority, it
may take up to 10 minutes for the
Any-Grid to switch to Off-Grid
mode.
Maximum total battery 10A 80A (Default)
chargingcurrentof ACand o= M
solar charging combined: ut JL
Max. total charging current= o . o an.
02 AC inputcharging current + - -
solar chargingcurrent Canbe setfrom 10 ~80 Adc (up to 120 Adc for PSW-H-6.5KW-120/48V)
in 10 Adcincrements. Thisis the battery-side DC charging current.
This setting is important to
limit charging current for
some battery types.
Appliances Accepted AC input voltage range
HE] from 90 ~ 280 Vac for 230 Vac
03 AC input voltage range models, 80 ~140Vacfor120Vac
_ models.
e HEL
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UPS (Default)

a8 U i 0

Accepted AC input voltage range
from 170 ~ 280 Vac for 230 Vac
models, 90 ~140Vacfor 120Vac
models.

Battery type

Settings menus 26, 27 and 29
canonlybe modifiedif“User-
defined”is selected here.

Please visitwww.phocos.com
for a current list of (Lithium)
batteries supported andtheir

AGM (Default)

5] F: ::I (]

Flooded

(] F :_I

User-defined

1
[

Batterychargingvoltagesandlow
voltage disconnect (LVD) can be
manually definedin settings menu
26,27 and 29.

Pylontech battery

Forusewith Pylontech Lithium
batteries. Ensure the battery
management system (BMS)

05 specific settingsguides. communication is connected.
® Pyl
CAUTION: Do not use i
inverter communication WeCo battery For use with WeCo Lithium
cables supplied with your ne batteries. Ensure the battery
batteries unless instructed = management system (BMS)
by Phocos guides as this communication is connected.
may damage the PSW-H o I_,;Z ;'
and/or the battery! — _ :
RS-485 (MODBUS RTU) battery | For use with Lithium batteries
mc using the Phocos MODBUS RTU
uJ communication protocol. Ensure
the battery management system
LU (BMS) communication is
e R connected.
Restart disabled (Default) Restart enabled
- mc
Automaticrestartifan AC o o
06
output overload occurs
o Li-d o LFE
Restart disabled (Default) Restart enabled
7 | M7
07 Automaticrestartwhenover- o i
temperature occurs
-
o) c-d e iy
Solar power feed-in into grid | Disabled (Default) Enabled
(] (]
A PIN code is required to i o
change this setting. Grid feed-
in / injection may not be legal ' i I
08 at the site of installation. o 2 HL

Contactyourdealerformore
details.

Only activate when using the
public grid as AC source, else
your AC generator and the
Any-Grid could be damaged.
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AC output frequency

50Hz (Default,230Vacmodels)

60 Hz (Default, 120 Vac models)

09 Only relevant for Off-Grid
mode o) 50. e b,
230Vac(Default,230Vac From220~240Vacin10Vac
AC output voltage models) increments for 230 Vac models.
10 10 110,120and 127 Vacfor120Vac
Only relevant for Off-Grid models, default 120 Vac.
mode s
o c au
Maximum AC source charging | 30 Adc (Default) Availablevalues:2Adcand10~80
current (battery side) I Adc (up to 120 Adc for PSW-H-
L |. : 6.5KW-120/48V) in 10 Adc
11 Ifsettingsmenu02issmaller (] increments.
thanthisvalue, chargingwill | g 30
be limited by the value in
settings menu02.
Voltage set-point to switch | 48Vdc (48 Vdc model Default) Availablevalues:44~57Vdcinl
from Off-Grid mode to Grid | 24Vdc (24 Vdc model Default) Vdc increments for 48 Vdc model.
?e?gggjﬁﬁgeiiiuspnqgssyolls Ic Available values: 22 ~ 28.5 Vdc in
12 g ' 0.5Vdc increments for 24 Vdc
Thismaybeapercentagefor | uo, model.
some batterytypesselected -
in setting menu 05.
Battery fully charged 54Vdc (48 Vdc model Default)
1) 27Vdc (24 Vdc model Default)
[}
- 12
1l
e FL ,
Voltage set-point to switch o 54
13 from Grid mode to Off-Grid _ - _ _
mode when selecting“SBU Available values: “FULL"and 48 ~ 64 VVdc in 1 Vdc increments for 48 Vdc
priority”in settings menu 01, | Model.
Available values: “FULL"and 24 ~ 32 Vdc in 1 Vdc increments for 24 Vdc
model.
The batteryis considered fullychargedwhenthefloatcharging phase
is reached.
Solar first Solarpowerwillcharge batteryas
I first priority.
Batterycharger source priority - Utility will charge battery only
F O whensolarenergyisnotavailable
Configure the priority of 8 LJu and the unitis in Grid mode.
which power sources are used | Solar and Utility (Default) Solarpowerand AC input power
16 tochargethebattery. The AC will charge battery atthe same

source can only charge the
batteryifin Grid, Stand-By or
Faultmodes. InOff-gridmode
only solar / PV power can
charge thebattery.

time if the unitis in Grid mode.

While the AC output and PV are
active,gridchargingistemporarily
disabled until either PV becomes
unavailable orthe AC outputisno
longer active.
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Only Solar

Solar power will be the only battery
charging sourceregardless ofthe
operating mode.

Alarm on (Default) Alarm off
12 1
1l nl
18 General alarm control
e bl e bF
Returnto defaultdisplay view The display will return to the
(Default) defaultoverview (input voltage /
1o output voltage) if no button is
1J pressed for approx. 1 minute.
19 Automatic return to default 5P
overview display screen Remain at last view The display willremain atthe
1ol selectedviewindefinitely, until
- another view is selected.
o <EP
Backlight always on (Default) | Backlight off after one minute of no
- button presses
(g — -
Al
20 Display backlight control Lu
o Lon -
o LOF
Alarm on (Default) Alarm off
p i o |
Beeps while primary source is - L
22 .
interrupted
® AON o ROF
Overload by-pass: By-pass disabled (Default) By-pass enabled
20 |
When enabled, the unit will ¢J =
quickly switch to Grid mode if
23 gnAC ou.tputoverloac_j occurs LU LYE
in Off-Grid mode. It will return -
back to Off-Grid mode once
the load power has
normalized.
Record enabled (Default) Record disabled
C |
25 Recordfaultcodestointernal - -4

datalogger

e
L
L
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Boost battery charging

57.6 Vdc (48 Vdc model Default)
28.8Vdc (24 Vdc model Default)

If “User-defined” is selected in
settingsmenu 05, thisvalue canbe
changed.

Availablevalues:48.0~64.0Vdcin

26 - = 0.1Vdcincrements for 48 Vdc
voltage e 210 model.
Available values: 24.0~32.0Vdcin
0.1Vdc increments for 24 Vdc
model.
55.2Vdc (48 Vdc model Default) | If “User-defined” is selected in
27.6Vdc (24 Vdc model Default) | settingsmenu05,thisvaluecanbe
-7 changed.
[
) , 1o Availablevalues:48.0~64.0Vdcin
27 Floating battery charging _ ::: = 0.1Vdc increments for 48 Vdc
voltage ] =lals model.
Availablevalues:24.0~32.0Vdcin
0.1Vdcincrements for 24 Vdc
model.
Single: Thisunitisusedalonein | Parallel: Thisunitisoneofseveral
a single-phase application units in a single-phase application
(Default) a0
| =
)
]|
— e
a l:l= =_|
Phase L1: This unit is one of Phase L2: This unitis one of several
severalunitsandonphaselina | units and on phase 2 in a three-
AC output mode three-phase application phase application
Toavoid damage, this value co co
can only be changed if the
inverterisin Stand-By mode S0 g
(AC output turned off ). See | @ S e e
28 chapter “Installing Multiple | Phase L3: This unit is one of Phase L1: This unitis one of several

UnitsinParallel, SplitPhase
or 3-Phase Configuration”
for detailedinstructions.

Split-phase / 2-phase modes
are only available on 120 Vac
models.

severalunitsandonphase3ina
three-phase application

]
cCo

o IP3

units and on phase 1 in a split-
phase (2-phase)application

8

)

rJ
0

Phase L2: This unit is one of
severalunitsandonphase2ina
split-phase (2-phase)
application, with 120° phase-
shift relative to phase 1:

a
mJ

Phase L2: This unitis one of several
units and on phase 2 in a split-

phase (2-phase) application, with
180° phase-shift relative to phase 1:
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Low voltage disconnect

The AC outputis turned off
whenthe batteryreachesthis
voltage level to protect the

44.0Vdc (48 Vdc model Default)
22.0Vdc (24 Vdc model Default)

)
J
)
)

o 4D

If “User-defined” is selected in
settingsmenu 05, thisvalue canbe
changed.

Availablevalues:37.5~54.0Vdcin
0.1Vdcincrements for 48 VVdc
model.

29 batteryfrom deepdischarge. Availablevalues: 18.8~27.0Vdcin
ThelowDC/batterywarning 0.1Vdc increments for 24 Vdc
voltage is 2 Vdc forthe 48V model.
modeland 1Vdgf0rthe 24V This voltage is fixed and
model above this setting. independent of the load power

level.
Low voltage reconnect 54.7Vdc (48 Vdc model Default) | If “User-defined” is selected in
27.1Vdc (24 Vdc model Default) | settingsmenu05,thisvalue canbe
If the AC output is turned off an changed.
duet.o lowvoltage disconnect T Availablevalues:41.6~63.5Vdcin
(settings menu 29), the AC = 0.1Vdcincrements for 48 Vdc
outputis automatically turned | g g4y rﬁodel

30 back on once this voltage is _ _
reached. This value must be at Availablevalues:20.9~31.5Vdcin
most 0.5 Vdc below settings 0.1Vdc increments for 24 VVdc
menu?27,andatleast4Vdcfor model.
the 48 V model or 2 Vdc for
the 24 V model higher than
settings menu 29.

Automatic 120 min (Default)
ac 3c

Boost battery charging
duration o1 = & 120

32 The duration forwh|ch_the If“User-defined”is selected in settings menu 05, this value can be
boostvoltage from settings h d. Availablevalues:“Automatic’and 5~900minutesin 5min
menu 26 is held before the changed. ' '

. . increments.

Floatingphaseisreached.
If “Automatic” is set, the duration of bulk phase (see chapter
“Specifications” @& “Battery Charging”) is multiplied by 10, wia
minimum of 10 minutes and maximum of 8 hours.

Battery equalization Enabled Disabled (Default)

| '

Battery equalization helps JJ ==

preventsulfation oflead-acid

batteries andis beneficial for cCCn Cac

bringing all cells to the same e e ---

33 voltage. Consultyourbattery | If“User-defined” or “Flooded” is selected in settings menu 05, this value
manual to make sure the can be changed.
battery can withstand the
higher voltages required for
this purpose. Thisistypically
the case for flooded lead-acid
batteries.

59.2Vdc (48 Vdc model Default) | Availablevalues:48.0~64.0Vdcin
29.6Vdc (24 Vdc model Default) | 0.1Vdcincrements for 48 Vdc
1 model.
34 Battery equalization voltage 1

Availablevalues:24.0~32.0Vdcin
0.1Vdcincrements for 24 Vdc
model.
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Battery equalization duration

The duration for which the

120 min. (Default)

Available values: 5 ~ 900 minutes in
5 min.increments.

35 equalization voltage from
settings menu 34 is held 1200
beforethe Floating phaseis e -
reached.
Battery equalization timeout | 180 min. (Default) Available values: 5~ 900 minutes in
ac 5 min.increments.
If the equalization voltage -
from settings menu 34 cannot
36 be regched within'the o a0
duration from settings menu
35, once this timeout is
reached, equalization is ended
and the charger returns to
Floating phase.
30 days (Default) Availablevalues:0~90daysin1-
37 day increments.
37 Equalization interval -
:I l_l IZI
Enabled Disabled (Default)
33 39
e AED e o5
39 Equalization phase: forced Ifthe battery equalization function is enabled in settings menu 33, this
start functioncan be enabled. If“Enabled”is selected in this menu, battery
equalizationisimmediately force-started and the display main view
will show ES (EQ).
If“Disabled”is selected, itwill cancelthe forced equalization function
untilthe next scheduled equalization interval as defined in settings
menu 37. £7 willno longer be shown in LCD main page.
Not reset (Default) Reset
ResetPV andLoad energy Hu et
40
datalogger storage
I—I - :: [t} - El ::
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Maximum discharging current

Disabled (Default)

i) do

120 A

© Tath

Dependingonthe batterytype used, its maximum discharge current
may be lower than what the Any-Grid unitrequires to deliver its full
power to AC loads. If set to “Disabled” the unit will draw as much
current from the battery as necessary to supply the loads. If
overloaded bytoo muchload power, settings menu 23 determinesif
the unitmay switch to the AC input by-pass to deliver more power or

41 Th'.s s¢ ting IS Important to protect itself by turning off permanently (until manual restart) or
limit discharging current for . ;
temporarily (depends on settings menu 06).
some battery types.
If this setting is not “Disabled” then the unit will allow a maximum of
the setdischarge current. If this limitis surpassed formore than 5
minutes, the unit will switch to the AC input by-pass temporarily to
provide more powertotheloads. Ifno AC sourceisavailable, thenthe
unit will shut down for 5 minutes.
Availablevalues:Disabledand30~120Adcin 10 Adcincrementsfor
48 Vdcmodel.
Availablevalues:Disabledand30~150Adcin10Adcincrementsfor
24 Vdcmodel.
No reset (Default) Reset
33 33
93 Erase all datalogger contents - -
] I_I - :: - 5 ::
10 days (Default) The Any-Gridunitcan store
U measurement datawith the
1 following frequency:
_ 3days:20entriesperhour
(] i 5days:12entriesperhour
10days:6entriesperhour
20days: 3entriesperhour
30days: 2entriesperhour
94 Datalogger storage period 60 days: 1 entry per hour
Oncethe memoryisfull, the oldest
entries are over-written.
Availablevalues: 3,5,10,20,30and
60 days.
Irrespective of this setting the unit
storesthe last100 error/warning
event codes.
- Allows setting the currenttime in
9S minutes.
95 Time setting: minute N Available values: 00 ~ 59 minutes.
0] oo
o Allows setting the currenttime in
Yo hours (24h notation).
96 Time setting: hour HOU Available values: 00 ~ 23 hours.
&0 oo
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L Allows setting the current day of
=l the month.
97 Date setting: day of month ae4 Available values: day 01 ~ 31.
410 0
Allows setting the currentmonth.
02
- | H . -
98 Date setting: month = Available values: month01~12.
o
6o 0
_ Allowssettingthe currentyear (last
QS two digits: ex. 2019 =19).
99 Date setting: year 4EAR Available values: year 17 ~ 99.
ile =
8.5 USB and Timer Settings

Therearethreefunctionkeysonthedisplay moduletoimplementfunctionssuchasUSB OTG, timersettingsforthe
output source priority and timer settings for the battery charger source priority.

USB Functionality

InsertaUSB OTG storage device (disk) ora USB disk witha USB OTG microUSB adaptor (Micro-B maleto USB Type A

female, sold separately) intothe USB port =< (see Fig. 2). Press @ for 3secondsto enter USB functionmode.
Thesefunctionsincludethe firmware upgrade, datalogexportandinternal parametersre-write fromthe USB disk.

Note: If no button is pressed within 1 minute of starting this procedure, the screen it willautomatically return to the
default main view.

Follow these steps to select the various USB functions:

1. Press @ for 3 seconds to enter USB function mode:

_
2. Press@ to enter the following settings program:

Function Description Screen View
1. Bypressing @ the unit prepares to export the internal data log to a | AE
connected USB disk. Once the function is ready, the screen will display i

. Pressthe button to confirm the selection.

e Fals
@ 2. Press @ to select“YES”or to return to the main screen without D e
any change. (NI
Export data e
log 3. If*YES”wasselected, Source LED 1 (see Fig. 19) willflash once every L
second during theprocess. o Y

4. Oncethedatalogcopytothe USBdiskiscomplete, the screen will
show: LOG and all LEDs will be lit.

5. Nowpress @ toreturnto main screen. Otherwise, it will return to the
main view automatically after 1 minute.

Possible error messages for USB functions:
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Error Code | Description Ifanyerroroccurs,theerror
code will be displayed for
three seconds. Afterthree

seconds, the screenreturns
to the default main view.

No USB disk is detected

i USB disk is write-protected

! := Filefrom USBdiskhasincorrectformator USB stickisincompatible

Timer Override Setting for AC Output Source Priority
This timer setting is to set up the daily AC output source priority.

Note: If no buttonis pressed within 1 minute of starting this procedure, the screen will automatically returnto the
default main view.

Todefine adaily time period in which a specific AC output source priority is to be temporarily activated, follow the
steps below:

1. Pressandhold for 3 secondsto enter the timer setting for the AC output source priority. The three
available priority orders are shown on the display (see chapter “Device Operation Settings”’ & “Settings
menu 01” for an explanation):

e :n:uL
2. From top to bottom the priorities shown in the screen represent:
a. Utility / AC input first (‘USB” for Utility @& Solar & Battery)
b. Solar/PVfirst (“SUB”for Solar & Utility @& Battery)
c. SBU priority (“SBU”for Solar @& Battery @& Utility)

3. Presseither , @ or @ to enter one of the three selectable priorities:
a © =uss
b. © =suB

.. ® =spu

4. Theselectedpriorityorder (USB, SUB or SBU)isshown atthetop ofthe screen. The middle shows the
starting time and the bottom shows the stopping time in full hours (24h notation). As an example for the
USB priority:

e c2
5. Press @ toselectthe startingtime (middle of screen), itwill flash. Now press @ or @ to change the
starting time in 1-hour steps. Then, press @ to confirm the starting time, it will stop flashing.

6. Press @ toselectthe ending time (bottom of screen), itwill flash. Now press @ or @ tochangethe
ending time in 1-hour steps. Then, press @ to confirm the ending time, it will stop flashing.

7. Now press @ to return to mainscreen.

Timer Override Setting for Battery Charger Source Priority
This timer setting is to set up the daily battery charger source priority.

Note: If no button is pressed within 1 minute of starting this procedure, the screen it willautomatically return to the
default main view.
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Todefine adailytime period in which a specific battery charging source priority is to be temporarily activated, follow
the stepsbelow:

1.

8.6

Pressandhold @ for 3secondsto enter the timer setting for the battery charger source priority. The three
available priority orders are shown on the display (see chapter “Device Operation Settings” & “Settings
menu 16”for an explanation):

e (MmN
From top to bottom the priorities shown in the screen represent:

a. Solarfirst (“CSO”for Charger Solar)
b. Solar and Utility (“SNU” for Solar and Utility)
c. Only Solar (“O0S0O”)

Press either , @ or @ to enter one of the three selectable priorities:

a -Cso
b, © =snu
.. ® -0s0

Theselected priority order (CSO, SNU or OSO) isshown atthe top ofthe screen. The middle shows the
starting time and the bottom shows the stopping time in full hours (24h notation). As an example for the
CSO priority:

iz
LJu

) 3

Press @ toselectthe startingtime (middle of screen), itwillflash. Now press @ or @ tochange the
starting time in 1-hour steps. Then, press © to confirm the starting time, it will stop flashing.

Press @ toselectthe endingtime (bottom of screen), itwill flash. Now press @ or @ tochangethe
ending time in 1-hour steps. Then, press @ to confirm the ending time, it will stop flashing.

Now press @ to return to mainscreen.

Screen Views of Current Values

The screen views can be scrolled by pressing @ or @ to show current values in the following order:
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Measurement Values

Screen View Example

(Default Display Screen)

AC inputvoltage / AC output voltage

If there is no grid feed-in:

Input voltage = 230 Vac, Output voltage = 230 Vac

O !
AC_|—)
DC, BAT LOAD
—1 \\ ! I’
& &
U\
So- CHARGING
AP
MPPT,
—

BLE

If there is grid feed-in:

Feed-in power = 800 W, Output voltage = 230 Vac

BR——
—

BLE

Input frequency = 50 Hz, Output voltage = 230 Vac

AC l
DC BAT LOAD

. S INPUT__ AC
AC input frequency g5 |:l= ”—:
i Tt
— J20m,
BLE _ i
PV voltage = 260 Vdc
|—
o374 L
2¢ ST INPUT'_ '_z:zz
.E S i
o a—" v
_:(:):_ CHARGING l |—l l-l
-— -_—
| ST U
1anm,
BLE —
PV1 voltage (only PSW-H-5KW-120/48V) = 160 Vdc
I— 1 0
@ |“‘Z| |
RO 2A i INPUT &
PV voltage | Egj Soe : Fl Dv
'?:_E CHARGING |
A S
— I 2,
BLE L
PV2 voltage (only PSW-H-5KW-120/48V) = 160 Vdc
I — —
AC—L) l =_| = : r-l
DC LOIAD INPUT-—-@
B & cr
NS "
_:‘;,:_ CHARGING l C' l-l
OUTPUT_ —
= I 00,
BLE i
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PV current = 2.5 Adc

|—
Al !
C_j -

\\ ] I/
% oC,
. . CHARGING |: . _|
MPPT | %PUT—
0 1,
—

PV1 voltage (only PSW-H-5KW-120/48V and
PSW-H-6.5KW-120/48V) =650W

& |
@ BAT LOAD ' l-' l
PV current . Y ;ﬁm'— '—ﬁ
. O ':l 3 '_|
MPPT | OUTPUT- -
1 _ 1
1z
PV2 voltage (only PSW-H-5KW-120/48V and
PSW-H-6.5KW-120/48V) =650 W
2z | Ry
@[ @ -
S, ‘ﬁm‘_ =
. :‘g\: l w
. . oV C| :l |_|
MPPT, OUTPUT- -
—l 1 2000,
BLE | N l_l
PV power = 650 W
@@ CD Ry INPUT &7
PV power S CCMe
. . e ':| _' |_|
mePT | ourPUT. _
11 |,
BLE —
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AC and PV charging current (battery side) = 50 Adc

—
TP E

@

\l/

/o\

CHARGING
MPPT | oumoT

—)>
-
>

ISUe
CJ

-_—
330,
_

PVchargingcurrent=25Adc
I

i BAT l:l E
Charging current E o C
— o~ - Ve A
.. CHARGING |_ J
R | L —
J120m,
BLE _

ACchargingcurrent=25Adc

@'Q—;—L, !

DC BAT LOAD

-
‘7
CHARGING r

BLE |

@| a (AC ﬁ 1
2N T O AC @

M7
. &5 |
. . CHARGING C. -'
mpPT _r QUTPUT_
1 m,
BLE —

PV charging power = 1.5 kW

' !

BAT LOAD

. a @
Charging power EEj 5‘;"5 | |_. el

_ = PV _

ol l.-l

Al 1 -

1l

BLE —

AC charging power = 1.5 kW

@'Q—;—L, l

DC, BAT LOAD —ee
B & Cw
CHARGING l '

e A
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Battery voltage = 50 Vdc, output voltage = 230 Vac

@a@ .

Battery voltage and AC output voltage @ l-l
/u\
. . CHARGING l ' | ' '
MPPT %PUL =
—l 1M,
BLE I H_l

Output frequency = 50 Hz

A —

AC output frequenc = S B
putfrequency = 39 Z01n,
. . CHARGING -l |-l.|-'
= | OO
—_riu
i,
Load percent = 80%
X l
AC—I—)
DC, LOAD o]
AC output percentage of nominal inverter power [‘:Ef] _:‘,',’:_ ) l-l
——— el - 3 — v
'9 % CHARGING —l |-l.|-l
MEPT, | OUTPUT_
- ()
(L

Whenload powerislowerthan 1kVA, apparent
power is shown in VA (ex. 900 VA)

|—
oL !
@ @ LOAD E—

NG

.— e c—
— @) i,
.. CHARGING l' 'l '
" -—
wepT | ouPuT.

I
VA
BLE i

AC output in VA (apparent power
P (app P ) Whenload powerishigherthan 1kVA, apparent

power is shown in kVA (ex. 4.00 kVA)
@9@ :
LOAD —D—

. . cmoma _' |—"|-'
MPPT | OUTPUT
Va
L

www.phocos.com 41|Page


http://www.phocos.com/

Load in Watt (active power)

Whenload poweris lowerthan 1 kW, active poweris
shown in W (ex. 900 W)

N g—

A =
@ i,
. . CHARGING —l -|.l-|
wimlnk
i

Whenload power is higherthan 1 kW, active poweris
shown in KW (ex. 4.00 kW)

AC 1‘
LOAD [j—
. o
. . CHARGING -| |—|.|-|
epT | ouruT.

i
BLE L

Battery voltage / DC discharging current

Battery voltage = 50 Vdc,
dischargingcurrent=25Adc

. .. n
@ i
-] v
|
ac,
Co

charge controller internal temperature

temperature is displayed in turns)

Batteryvoltage/inverterinternaltemperature andsolar

(Inverter temperature and solar charge controller

Battery voltage = 50 Vdc,
invertertemperature:25°C

AC l
@ LOAD
\\ ! I/ - -
& & -IU
CHARGING
@ .l = TEMP
-— o
C e

Battery voltage = 50 Vdc,
solar charge controller temperature = 25 °C

- l
@ @ LOAD ————————
% %) O,

. . b= |-| | _|
MPPT I T P
o

BLE oC
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PV energy generated today, and AC output energy

PV energy = 2.38 kWh,
AC output energy = 2.38 kWh

AC
BAT LOAD

—
[T
'-l-
S
-

I

consumed this month

I I&UT- V-4
consumed today ;/(g)\: 1 7 D"‘”"
—l o | (P
PV energy = 23.8 kWh,
AC output energy = 23.8 kWh
l i
. menLs i1
PVenergygeneratedthismonth,and AC outputenergy LOAD T

Z
]
S

M7,

E =93

@25
CHARGING
MPPT |

BLE

i
Ly

co

=
)
=
3

PV energy generated this year, and AC output energy
consumed this year

PV energy = 2.38 MWh,
AC output energy = 2.38 MWh

@ / -l |— l '
DC BAT LOAD M

A

~

g5 -:l-

. . CHARGING J l-'
MPPT | GUTFUT'—

BLE —

-

PVenergygeneratedintotal, and AC outputenergy
consumed intotal

PV energy = 23.8 MWh,
AC output energy = 23.8 MWh

@[ Z ] - l_l _
- LOAD

. . CHARGING -l '

) | GUTP'UT—

BLE |

Current date

October 28, 2019

DC BAT LOAD —ee——
= W
= HON l ‘ I
=3 NS
o CHARGING l l '
pr4 =’
MPPT,

—_—
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16:30 hrs.

AC 1
BAT LOAD

Current time (24h notation) B I ‘:
/U\
. . CHARGING l '—l
MPPT, I
S
<

U1 firmware version 30.00

3 consecutive views are available: l

AC
e Main unit firmware version (U1) @ @ W LOAD

¢ Display unit firmware version (U2) . . ma 4

e BLE controller version (U3)

11
LD [=s

1
N
8.7 Operating ModeDescription
Operating mode Behaviors LCD display
Battery is charged by an AC source
1
AC_‘-—)
e &
Battery is charged by solar power
BAT
VA
—
Stand-By mode Battery is charged by AC source and solar power

The AC outputis notturned
on, butthe unitcan charge No AC output voltage is @ |ACE l
. . . BAT

the battery without AC supplied by the unit, but
output (if the inverter it still can charge
ON/OFFswitchissettothe batteries cmm
OFF position). MPPT |

No charging

BAT

£

Battery is charged by solar power and excess power is
fed into thegrid
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Nobatteryconnected, solar powerisfeddirectlyinto
the grid

>
o N
N
@
3
-l-
'—
|

Battery is charged by AC source and solar power

@@_

C HARGING
MPPT

Battery is charged by an AC source

_
Fault mode 69 AC_L)

Solar power and AC

i DC BAT
Errors are currently active source can charge
(see chapter “Fault batteries C—=j
Reference Codes” for details) CHARGIG

Battery is charged by solar power

“

—_—

No charging

BAT

£

Battery is charged and AC loads are powered by AC
source

X !
AC—I_)
BAT LOAD
M
AC output can be CRARGG
Grid mode powered from the AC MPPT |

-5

@3
input, battery charging

is available Battery is charged and AC loads are powered by an AC
source
|—
nls !
DC BAT LOAD

EEeS
SRR

CHARGING
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Batteryischargedand ACloadsare poweredbythe
grid and excess power is fed into the grid

B

No battery connected, solar power and AC source
provide power to AC loads

| |

BAT LOAD

DC N7

B

@@r—
MPPT DC
—_—

No battery connected, AC source provides power to AC
loads

| R

BAT LOAD

Battery-free mode

Nobatteryisconnectedto
the Any-Grid

AC output power is fully
sourced from the AC
input and solar power

Solarpowerandthe AC source provide powertothe AC
output

' !
@ LOAD
A
- /U\
=
MPPT
—

AC source provides power to the AC output

|
Gs E

N

~ -~
1@:

Off-Grid mode

AC output power from
battery (if connected)
and solar power

Battery and solar provide power to the AC output

e
BAT LOAD
= —@=
/U\
) () — —
MPPT
—_—
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Solarprovides powertothe ACoutputandcharges
battery atthe sametime, no AC source available

BAT LOAD
E)|vA
Lo CHARGING
K
—

Power to AC output from battery only

—_—
LOAD

e

Nobatteryconnectedandno ACsource, powertoAC
output from solaronly

"—
Al

BAT LOAD
DC M
tj AC 7@C
o [Dc f ]
4 —_—
DC
—

9.0 Fault ReferenceCodes

Fault Code Fault Event Screen View
01 Fan is locked while inverter is off F D :
02 Over-temperature I: I:l |E|
03 Battery voltage is too high F ::I El
04 Battery voltage is too low F [: I':
05 AC output is short circuited F I:: |E|
06 AC output voltage is too high F D E|
07 AC output overload timeout F I:I -I
08 Internal DC bus voltage is too high F I:: E:
09 Internal DC bus soft start failed F I:: IE:
10 Solar charge controller over-current F H::
11 Solar charge controller over-voltage F : I
12 DC-DC converter over-current F :EI
13 Battery discharge over-current F E:
51 Inverter over-current F |E| I
52 Internal DC bus voltage is too low F E| E
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53 Inverter soft-start failed F E] E:

55 DC voltage component in AC output too high F |E| |E|

57 Current sensor failed F lE| _=

58 Output voltage too low :' |E| EI

60 Power feedback protection :' EI D

71 Firmware version inconsistent F _= =

72 Current sharing fault F _| EI

80 CAN communication fault F E: D

81 Host unit loss F E} =

82 Synchronization loss I: EI IEI

83 Battery voltage detected differs between units F EI E:

84 AC input voltage and frequency detected differs between units [ EI l‘}

85 AC output current unbalanced F E: |E|

86 AC output mode setting differs between units F E: E|

90 EEPROM corrupted - I3 G

10.0 WarningCodes

Warning Code Warning Event Audible Alarm | Screen view

01 Fan is locked while inverter is on Beeps three 01
times every
second

02 Over-temperature None oc

(A

03 Battery is over-charged Beeps once 03
every second

04 Low battery voltage Beeps once D 4
every second
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07

AC output overload

Beeps twice
every second

10 AC output power de-rating Beeps twice i0
every 3 seconds
32 Communication interrupted between | None 3
main inverter unitand remote display
panel.

60 Battery charging and discharging Beeps once E, {:}

Only available if Lithium temporarily disabled to protect every second

battery communication is | Lithium battery.

active.

61 Batterycommunicationlost. After 10 | Beeps once 5

Only available if Lithium minutes of no communication every second

battery communication is | charging anddischarging will stop to

active. protect Lithium battery.

62 Communication between batteries is | Beeps once 5,:'

Only available if Lithium interrupted. every second

battery communication is

active. n

69 Battery charging temporarily disabled | Beeps once 59

Only available if Lithium to protect Lithium battery. every second

battery communication is

active.

70 Battery discharging temporarily Beeps once 10

Only available if Lithium disabledto protectLithium battery. every second

battery communication is

active.

Eq Battery equalization None -9

bP Battery is not connected None -
A
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Informational codes regarding use of systems with multiple Any-Grid units:

Code Description Screen view
NE Unidentified Host or Client unit ﬂ E
HS Host unit - 5
SL Client unit 5:_

11.0 Troubleshooting

Problem

LCD / LED / Buzzer

Explanation / Possible
cause

What to do

Unit shuts down
automatically during
start-up process.

LCD/ LEDs and
buzzerwillbe active
for 3 seconds and
then turn off.

Thebatteryvoltageistoo
low(<45.84V/<22.92V
forthe 48V /24V model)

1. Re-charge battery
2. Replace battery

No response after

1. Thebatteryvoltageisfar
toolow(<33.6V/<16.8V

1. Checkifbatteries andthe wiring
are connected correctly, check
battery polarity.

power on. .
2. Battery polarity is 2. Re-charge battery.
connected inreverse 3. Replace battery.
ACinputvoltage dis- oo . Checkif ACcircuitbreakeristripped
Inputcircuitbreakeris s
playedas0onLCD, trioped and AC wiring is connected
greenLEDflashing. P correctly.
1. Checkif ACwiresaretoothin
and/or toolong.
2. Checkifgenerator (ifapplied) is
ACsourceexistsbut | -\ oo oo | Insufficient quality of AC working correctly orifinput voltage
the unit works in Off- 9| power (Grid or Generator) | range setting is correct (try
Grid / battery mode. switching from UPS mode &

Appliances mode), see chapter
“Device Operation Settings” &®
“Settings menu 03”for details.

GreenLED s flashing.

“Solar/PVFirst’issetasthe
priority of the AC output
source.

Changeoutputsource priorityto
“AC input/ utility first’, see chapter
“Device Operation Settings” @@
“Settings menu 01”for details.

When the unit is

turned on, internal
relayisswitchedon
andoffrepeatedly.

LCD and LEDs are
flashing

Battery is disconnected.

Checkifbatterywiresarewell
connected.
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Buzzer beeps
continuously and red
LED is on.

Fault code 07

Overload error. Inverter is
overloaded 2110% for more
than allowed duration.

Reducetheconnectedload by
switching off some equipment.

Fault code 05

Output short circuited.

Checkifwiringis connected well
and remove abnormal loads.

Temperature of internal
converter components is
over 120°C.

Fault code 02

Temperature of inverter
components is over 100°C.

Check whether the air flow of the
unit is blocked or whether the
ambienttemperature istoo high.

Fault code 03

Battery is over-charged.

Return to repair center.

Thebatteryvoltageistoo
high.

Check if specifications and quantity
of batteries meet requirements.

Fault code 01

Fan fault

Replace the fan(s)

Fault code 06/58

AC output abnormal

1. Reduce the connected load.

2. Return to repair center

Fault code
08/09/53/57

Internal components failed.

Return to repair center.

Fault code 51

Over current or surge.

Fault code 52

Internal DCbusvoltagetoo
low.

Fault code 55

Output voltage
unbalanced.

Restart the unit, if the error occurs
again, please return to repair center.

Fault code 56

Batterynotconnected cor-
rectly/internal fuse blown.

Ifthe batteryis connected correctly,
please return to repair center.

Fault code 13

Battery discharge over-
current detected.

Increase the battery discharge
current limit in settings menu
number 41.

Warning code 60

Battery discharging and
charging temporarily
disabled by battery
management system.

Battery is not allowed to discharge
and charge as the battery
management system (BMS) in the
connected battery has blocked
discharging and charging due a BMS
error. The Any-Grid will stop
discharging and charging the
battery.

Warning code 61

Battery management
system communication
loss.

Thisfaultis only available whenthe
battery type in settings menu 05 is
set to anything other than “AGM”,
“Flooded” or “User-defined”. Unless
youare usingaBMS connectionfor
a compatible lithium battery and
have correctly configured the
connection, make sure to use “AGM”,
“Flooded” or “User-defined” in
settings menu 05.

Afterbattery communication cable
isconnected andacommunication
signalis notdetected for 3minutes,
buzzerwill beep. After L0 minutes,
inverter will stop charging and
discharging the battery.
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Warning code 69

Battery charging
temporarily disabled by
battery management
system.

Batteryisnotallowedto charge as
the battery management system
(BMS) in the connected battery has
blocked charging due a BMS or
batterycellerror. The Any-Gridwill
stop charging the battery.

Warning code 70

Battery discharging
temporarily disabled by
battery management
system.

Batteryis notallowedto discharge
as the battery managementsystem
(BMS) inthe connected battery has
blockeddischargingdueaBMS or
batterycellerror. The Any-Grid will
stop discharging the battery.

Fault code 71

The firmware version of
each inverter is not the
same.

1. Check the version of each
inverter firmware via thescreen
andmakesuretheversionsare
same. If not, contact your
instraller to provide afirmware
update.

2. After updating, if the problem
still remains, please contact
your repaircenter.

Fault code 72

The outputcurrent ofeach
inverter isdifferent.

1. Check if the green current
sharing cables are correctly
connected andrestartthe unit.

2. Ifthe problem remains, please
contact your repair center.

Fault code 80

CAN communication data
loss

Fault code 81

Host data loss

Fault code 82

Synchronization data loss

1. Check if the grey
communication cables are
correctly connected between all
units and restart the units.

2. Ifthe problem remains, please
contact your repair center.

Fault code 83

The detected battery
voltage differs between
units.

1. Makesureallinverters share
same batterybank.

2. Remove all loads and
disconnect AC input and PV
input. Then, check the battery
voltage of all units. Ifthe values
from all inverters are close,
please check if all battery cables
arethe samelength and same
material and cross-section.
Verify the seat of each battery
connaction to the respective
units.

3. Iftheproblemstillremains,
please contactyour repair
center.
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Fault code 84

Thedetected ACinput
voltage and frequency
differ betweenunits.

Check the AC input wiring
connection andrestartthe unit.

Make sure the AC source starts
up with the same voltage and
frequency on each phase. If there
are breakers installed between
AC inout and Any-Grid units,
please be sure all breakers can be
turned on the AC input at same
time.

If the problem still remains,
please contact your repair center.

Fault code 85

AC output current
unbalanced

Restart theinverter.

Remove excessive loads and re-
checkloadinformationfromLCD
ofunits. Ifthe values are different
between units on the same
phase, please checkif ACinput
and output cables are the same
length, cross-section and
material.

If the problem remains, please
contact your repair center.

Fault code 86

AC output mode setting

isdifferentbetween units.

Switch off the units and check
settings menu number 28.

Forparallel systemsonasingle
phase,makesureeachunitisset
to“PAL”in settings menunumber
28.

For plit-phase and 3-phase
systems, make sure each unithas
the same twofirstcharactersin
settings menu number 28 (“2P”
forsplit-phase“3P”for 3-phase)
and is on the correct phase.

If the problem remains, please
contact your repair center.

Fault code 90

EEPROM corrupted

the affected unit.

Please contact your repair center and
communicate the serial number of

12.0 Specifications
12.1 Grid Mode

PSW-H-5KW-
Model PSW-H-5KW- PSW-H-3KW- 120/48V PSW-H-3KW-
230/48V 230/24V PSW-H-6.5KW- 120/24V
120/48V
AC Input Voltage Waveform Pure Sine Wave (utility or generator)
Nominal AC Input Voltage 230 Vac 120 Vac
Maximum AC Input Current 40 Aac 30 Aac 60 Aac 38.3 Aac
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AC Input Overvoltage Category

ovcili

Low Loss AC Input Voltage

170 Vac + 7 Vac (UPS mode)
90 Vac £ 7 Vac (Appliances mode)

See chapter “Device Operation
Settings” @& “Settings menu 03’0
details.

90 Vac £ 7 Vac (UPS mode)
80 Vac £ 7 Vac (Appliances mode)

See chapter “Device Operation
Settings” @& “Settings menu 03’0
details.

Low Loss Return AC Input
Voltage

180 Vac + 7 Vac (UPS mode)
100 Vac + 7 Vac (Appliances mode)

100 Vac + 7 Vac (UPS mode)
90 Vac + 7 Vac (Appliances mode)

High Loss AC Input Voltage

280 Vac + 7 Vac

140 Vac + 7 Vac

High Loss Return AC Input
Voltage

270 Vac £ 7 Vac

135 Vac + 7 Vac

Maximum AC Input Voltage 300 Vac 150 Vac
Nominal AC Input Frequency 50 Hz / 60 Hz

Low Loss Frequency 40Hz+1Hz

Low Loss Return AC Input 42 Hz + 1 Hz

Frequency

High Loss AC Input Frequency 65 Hz+1Hz

High Loss Return AC Input 63 Hz + 1 Hz

Frequency

Output Short Circuit Protection

Grid mode: Circuit breaker

(amperage equivalent to maximum AC input current, resettable)

Off-Grid mode: Electronic protection

TransferTime between Grid
mode and Off-Gridmode and
vice versa

10 ms typical (UPS mode), 20 ms typical (Appliances mode)
Upto 50 mswhenusing multiple synchronized Any-Grids

See chapter “Device Operation Settings” @& “Settings menu 03” for details.

Maximum AC Maximum AC Maximum AC Maximum AC
output power output power output power output power
formula when in | formula when in | formula when in | formula when in
Grid mode: Grid mode: Grid mode: Grid mode:

AC Output Power De-Rating ) . )

_ _ 40AacxACinput | 30AacxACinput | 60 AacxACinput | 38.3 Aac x AC
InGridmode, themaximumAC | yoltage = voltage = voltage = input voltage =
outputpower is dependenton | Max, AC output | Max. AC output | Max. AC output | Max. AC output
the AC input voltage. power power power power

Example: 40 Aac | Example: 30 Aac | Example: 60 Aac | Example: 38.3
x 230 Vac = x 230 Vac = x 120 Vac = Aacx120Vac=
9,200 W 6,900 W 7,200 W 4,596 W
12.2 Off-Grid Mode
Model PSW-H-5KW- | PSW-H-3KW- | PSW-H-5KW- | PSW-H-6.5KW- | PSW-H-3KW-
230/48V 230/24V 120/48V 120/48V 120/24V
Nominal AC Output Power 5000 VA / 3000 VA / 5000 VA / 6500 VA / 3000 VA /
P 5000 W 3000 W 5000 W 6500 W 3000 W
AC Output Voltage Pure Sine Wave
Waveform
AC Output Voltage 230 Vac = 5% 120 Vac + 5%
Regulation (programmable, 220 ~ 240 Vac) (programmable, 110 ~ 127 Vac)
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Total Harmonic Distortion
of Voltage

< 5% for linear load, < 10% for non-linear load at nominal voltage

AC Output Frequency

50 Hz or 60 Hz (programmable)

Peak Efficiency (from

> 93% >91% > 92% > 90%

battery)
100 milliseconds @ = 205% nominal AC output power
ég)ggi?;r: Overload 5seconds @ = 150% nominal AC output power
10 seconds @ 110% ~ 150% nominal AC output power
AC Output Surge Capacity 2x nominal power for 5 seconds
Nominal Battery Input 48 Vdc 24 Vdc 48 Vdc 24 Vdc
Voltage
IN“”- 'fa“g;y \t/O'tage for 46.0Vdc 23.0Vdc 23.0Vdc
nverter Start-up
S hapter “Devi 2D gf\?(l;(l:t above 1Dg]3cl;(|:t above 46.0 Vdc Default 1D((a)f\73(|:t above
€e chapter ‘Device ' ' 2.0Vdc. above “Low voltage '
OperationSettings” @ Low voltage | “Low voltage di e Low voltage
. - . - isconnect” setting . "

“Settings menu 29" for disconnect disconnect disconnect
details. setting setting setting
Low Battery Warning
Voltage (relative to nominal
AC output power)
load < 20% 46.0 Vdc 23.0Vvdc 46.0Vdc 23.0Vvdc
20% < load < 50% 42.8Vdc 21.4Vvdc 42.8Vdc 21.4Vvdc
load = 50% 40.4Vdc 20.2Vvdc 40.4Vdc 20.2Vvdc
Low Battery Warning
Return Voltage (relative to
nominal AC output power)
load < 20% 48.0Vdc 24.0Vdc 48.0Vdc 24.0Vdc
20% < load < 50% 44.8Vdc 22.4Vdc 44.8Vdc 22.4Vdc
load = 50% 42.4Vdc 21.2Vdc 42.4Vdc 21.2Vdc

Low Battery Voltage
Disconnect (relative to

Programmable, see chapter “Device Operation Settings” @& “Settings menu 29’0

nominal AC output power) details.

load < 20% 44.0Vdc 22.0Vdc 44.0Vdc 22.0Vvdc
20% < load < 50% 40.8vdc 20.4Vdc 40.8Vvdc 20.4Vdc
load = 50% 38.4Vdc 19.2Vdc 38.4Vdc 19.2Vdc
High Battery Disconnect 66 Vdc 33 Vdc 66 Vdc 33 Vdc
Voltage

High BatteryReturnVoltage 64 Vdc 32 Vdc 64 Vdc 32 Vdc

DC Voltage Accuracy

+ 0.3%V at no load

DC Offset

< 100 mV
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AC Output Power De-
Rating in Off-Grid Mode

Ifthe AC output load power
is higher than the power in
the diagram to the right,
the AC output voltage will
be decreased until the AC
output power reaches the
de-rated power specifiedto
conserve battery. The lower
limit of the AC output
voltage de-rating is -20/
-40Vacfor120Vac models
and 230 Vac models,
respectively, compared to
the nominal AC output
voltage setting. For the
PSW-H-6.5KW-120/48V the
lower limit of the AC output
de-rating is 95% x the
nominal AC output voltage
setting.

AC Output Power

A

Nominal Power

Nominal Powerx0.8

*48 Vdc for PSW-H-6.5KW-120/48V

18.8/37.5 vdc

Battery voltage for
24 Vdc / 48 Vdc
model

25/ 50 vdc*

12.3 Battery Charging

Charging from AC Source

Model

PSW-H-5KW-
230/48V

PSW-H-3KW-
230/24V

PSW-H-5KW-
120/48V

PSW-H-6.5KW-
120/48V

P W-H-3KW-
120/24V

Max. Battery Charging
Current at Nominal AC
Input Voltage

80 Adc

120 Adc 80 Adc

Boost Flooded Battery

58.4 Vdc 29.2 vdc

58.4 Vdc

29.2 vVdc

Charging
Voltage

AGM / Gel
Battery

57.6 Vdc 28.8 vdc

57.6 Vdc

28.8 Vdc

Floating Charging Voltage

55.2 Vdc 27.6 Vdc

55.2 Vdc

27.6 Vdc

Overcharge Protection

66 Vdc 33 Vdc

66 Vdc

33 Vdc

Charging Algorithm

4-Stage with Equalization

Charging Curve

If battery type “User-
defined” is set in chapter
“Device Operation
Settings” & “Settings
menu 05”, the charging
parameters are set with the
following settings menus:

Charge current limit: 11
Boost voltage: 26

Boost duration: 32

Float voltage: 27
Equalization: 33,34, 35, 36,
37

Battery Voltage & Current

Voltage

Current

Bulk: phase 1
(charge current limited)

Absorption or
Equalization: phase 2/3

(boostorequalization
voltage limited)

Floating: phase 4
(float voltage limited)

Time
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Charging from MPPT Solar Charge Controller

Model PSW-H-5KW- | PSW-H-3KW- | PSW-H-5KW- | PSW-H-6.5KW- | PSW-H-3KW-
230/48V 230/24V 120/48V 120/48V 120/24V
Number of Independent 1 9 1
MPPTs
4000 W (2400 4000 W (2400
Max. Usable Solar Power 4800 W W for battery 2400 W 4000 W W for battery
. per MPPT per MPPT .
charging) charging)
3000Wp 5000Wp
Max. Solar Array Power 6000 Wp 5000 Wp per MPPT per MPPT 5000 Wp
Max. Solar Array Open
Circuit Voltage, Overvoltage 450 Vdc, OvC Il 250 Vdc, ovC i
Category
SolarArayMPPVoltage 1 156 - 430 vdc| 90 ~ 430 vdc 90 Vdc ~ 230 Vdc
Range
18 Adc per 18 Adc per
'gj;‘;eﬂfab'e Solar Input 22 Adc MPPT, MPPT, 22 Adc
30 Adc total 36 Adc total
110 Vdc
MPPT Start-Up Voltage 10Vde 80 Vdc £ 5Vdc
12.4 General
Model PSW-H-5KW- | PSW-H-3KW- | PSW-H-5KW- | PSW-H-6.5KW- | PSW-H-3KW-
230/48V 230/24V 120/48V 120/48V 120/24V
RoOHS, produced in ISO 9001 & ISO 14001 certified facility
Certifications UL1741, CSA
CE, C» (CMIM Morocco) C22.2No.107.1-
16,FCCClassA
Idle Self-Consumption (only
supplied by batterywhen PV <40W <58W <40W
andACinputareunavailable)

Operating Temperature
Range

-10~50°C, 14 ~ 122 °F

UL compatibility

-10 ~ 40 °C, 14 ~ 104 °F
for UL compatibility; upto 50 °C, 122 °F without

Storage Temperature

-15~60 °C

Humidity

5% to 95% Relative Humidity (non-condensing)

Ingress Protection, Pollution
Degree

IP21, pollution degree 2, for indoor use

584 (651)x433
. . . 584 x 433 x X148 mm/23 478 x 309 x
'(*lflj(s\';‘/ngE')’;‘e”S'ons 41788§‘ fgg 5 i“s M 148 mm /23 x| (25.6)x17x5.8 | 143mm/18.8
' ' ' 17 x5.8in in (with x12.2x5.6in
extension box)
. 11.2kg/
Net Weight 12 kg / 26 Ibs 24 71bs 18 kg/401Ibs| 18.2kg/40Ibs| 12 kg /27 Ibs
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13.0 Warranty
13.1 Conditions

Wewarranty this product against defects in materials and workmanship for a period of 24 months from the date of
purchase andwillrepair orreplace any defective unitwhendirectlyreturned, postage paid, toPhocos. Thiswarranty
will be considered void if the unit has suffered any obvious physical damage or alteration either internally or
externally. Thiswarranty does notcoverdamage arising fromimproper use, suchas plugging the unitinto unsuitable
power sources, attempting to operate products that require excessive power consumption, or use in unsuitable
environments. Thisis the only warranty the company makes. No other warranties express orimplied including
warranties of merchantability andfithessforaparticular purpose. Repairandreplacementare your sole remedies
andthe company shall notbe liable fordamages, whether direct, incidental, and special or consequential, even if
caused bynegligence.

Further details about our warranty conditions can be found at www.phocos.com.

13.2 Liability Exclusion

The manufacturershallnotbeliable fordamages, especially onthe battery, caused by use otherthanasintended or
asmentionedinthismanual orifthe recommendations of the batterymanufacturerare neglected. The manufacturer
shallnotbe liable if there has been service or repair carried out by any unauthorized person, unusual use, wrong
installation, or incorrect system design.

Specifications are subject to change without notice.
Copyright©2020-2021 Phocos AG, All Rights Reserved.
Version: 20210825

Made in China

Phocos AG IS0 9001
Magirus-Deutz-Str. 12 c € ISO 14001
89077 Ulm, Germany RoHS

Phone +49 731 9380688-0
Fax+497319380688-50

www.phocos.com
info@phocos.com
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