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SUNSAVER
   PV SYSTEM CONTROLLERS 

SunSaver Models Included in this Manual:

 • SS-6-12V / SS-6L-12V
 • SS-10-12V
 • SS-10L-12V / SS-10L-24V
 • SS-20L-12V / SS-20L-24V
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SunSaver Dimensions
Inches [Millimeters]

Specification Summary

Ratings SS-6/6L SS-10/10L SS-20L

SystemVoltage 12V 12Vor24V 12Vor24V

Min.BatteryVoltage 6V 6V 6V

Max.SolarVoltage 30V 30Vor60V 30Vor60V

Max.SolarCurrent 6A 10A 20A

Max.LoadCurrent 6A 10A 20A

SeeSection7.0forfulltechnicalspecifications

** Array voltage should never exceed maximum input voltage. Refer to the 

solar module documentation to determine the highest expected array Voc as 

defined by the lowest expected ambient temperature for the system location.
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1.0

1.0 Important Safety Information
Save These Instructions
Thismanualcontainsimportantsafety,installationandoperating

instructionsfortheSunSaversolarcontroller.
Thefollowingsymbolsareusedthroughoutthismanualto

indicatepotentiallydangerousconditionsormarkimportantsafety
instructions:

WARNING:  
Indicates a potentially dangerous condition.  Use ex-
treme caution when performing this task.

! CAUTION:  
Indicates a critical procedure for safe and proper opera-
tion of the controller.

NOTE:  
Indicates a procedure or function that is important for 
the safe and proper operation of the controller.

WARNING:
These servicing instructions are for use by qualified 
personnel only. To reduce the risk of electric shock,
do not perform any servicing other than that specified in 
the operating instructions unless you are qualified
to do so.

Safety Information
• Readalloftheinstructionsandcautionsinthemanualbefore

beginninginstallation.
• TherearenouserserviceablepartsinsidetheSunSaver.Do

notdisassembleorattempttorepairthecontroller.
• Disconnectallsourcesofpowertothecontrollerbefore

installingoradjustingtheSunSaver.
• TherearenofusesordisconnectsinsidetheSunSaver.Do

notattempttorepair.
• Installexternalfuses/breakersasrequired.

!
CAUTION: 
A BATTERY CAN PRESENT A RISK OF ELECTRICAL 
SHOCK, BURN FROM HIGH SHORTCIRCUIT
CURRENT, FIRE OR EXPLOSION FROM VENTED GASES. 
OBSERVE PROPER PRECAUTIONS;

NOTE:  
PROPER DISPOSAL OF BATTERIES IS REQUIRED. RE-
FER TO YOUR LOCAL CODES FOR DISPOSAL
REQUIREMENTS;

WARNING:
These servicing instructions are for use by qualified 
personnel only. To reduce the risk of electric shock,
do not perform any servicing other than that specified in 
the operating instructions unless you are qualified
to do so.

WARNING:
EXPLOSION HAZARD - DO NOT DISCONNECT WHILE 
CIRCUIT IS LIVE UNLESS AREA IS
KNOWN TO BE NON-HAZARDOUS.

!
CAUTION: 
To reduce the risk of fire, connect only to a circuit 
provided with a maximum branch-circuit overcurrent 
protection rating not to exceed the model current rating 
on page 2 and in accordance with the National Electrical 
Code, ANSI/NFPA 70.

Installation in Hazardous Locations
THISEQUIPMENTISSUITABLEFORUSEINCLASSI,DIVISION
2,GROUPSA,B,CandDORNON-HAZARDOUSLOCATIONS
ONLY.

Informations de sécurité
• Liseztouteslesinstructionsetlesavertissementsfigurant

danslemanuelavantdecommencerl’installation.
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1.0

Installation Safety Precautions

WARNING:  
This unit is not provided with a GFDI device. This 
charge controller must be used with an external 
GFDI device as required by the Article 690 of 
the National Electrical Code for the installation 
location.

• MounttheSunSaverindoors.Preventexposuretotheele-
mentsanddonotallowwatertoenterthecontroller.

• InstalltheSunSaverinalocationthatpreventscasual
contact.TheSunSaverheatsinkcanbecomeveryhotduring
operation.

• Useinsulatedtoolswhenworkingwithbatteries.
• Avoidwearingjewelryduringinstallation.
• Thebatterybankmustbecomprisedofbatteriesofsame

type,make,andage.
• Donotsmokeinthevicinityofthebatterybank.
• Mountthecontrolleratleast3ft(1m)awayfromventedbat-

teriesunlessseparatedbyabarrierorlocatedinaseparate
compartment.

• Powerconnectionsmustremaintighttoavoidexcessiveheat-
ingfromalooseconnection.

• Useproperlysizedconductorsandcircuitinterrupters.
• ThischargecontrolleristobeconnectedtoDCcircuitsonly.

TheseDCconnectionsareidentifiedbythesymbolbelow.

      
       

Direct Current Symbol

• LeSunSavernecontientaucunepièceréparablepar
l’utilisateur.Nedémontezpasninetentezderéparerle
contrôleur.

• Déconnecteztouteslessourcesd’alimentationducontrôleur
avantd’installerouderéglerleSunSaver.

• LeSunSavernecontientaucunfusibleouinterrupteur.Ne
tentezpasderéparer.

• Installezdesfusibles/coupe-circuitsexternesselonlebesoin.

!
ATTENTION: 
UNE BATTERIE PEUT PRÉSENTER UN RISQUE ÉLEVÉ 
DE CHOC ÉLECTRIQUE, DE BRÛLURES SUITE À UN 
COURANT DE COURT-CIRCUIT ÉLEVÉ, À UN INCENDIE 
OU À UNE EXPLOSION PROVENANT DE GAZ REJETÉS 
DANS L’AIR.  VEUILLEZ PRENDRE LES PRÉCAUTIONS 
NÉCESSAIRES.

AVERTISSEMENT:
Ces instructions d’entretien sont exclusivement réservé-
es à des techniciens qualifiés. Pour réduire le risque de 
choc électrique,
ne réalisez aucun entretien autre que celui stipulé dans 
les instructions de fonctionnement, à moins que vous ne 
possédiez les qualifications nécessaires en la matière.

AVERTISSEMENT:
RISQUE D’EXPLOSION. NE PAS DEBRANCHER TANT 
QUE LE CIRCUIT EST SOUS TENSION, A MOINS QU’lL 
NE S’AGISSE D’UN EMPLACEMENT NON DANGEREUX.

!
ATTENTION: 
Pour diminuer le risque d’incendie, ne connectez 
l’alimentation qu’à un circuit équipé d’une protection 
maximum par dérivation contre les surintensités ne 
dépassant pas le courant nominal du modèle de la 
page 2, conformément à la norme du Code National de 
l’Électricité (NEC), ANSI/NFPA 70.
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AVERTISSEMENT:  
L’appareil n’est pas fourni avec un dispositif GFDI. 
Ce contrôleur de charge doit être utilisé avec un 
dispositif GFDI externe tel que requis par l’Article 
690 du Code électrique national de l’emplacement de 
l’installation.

• MontezleSunSaveràl’intérieur.Empêchezl’expositionaux
élémentsetlapénétrationd’eaudanslecontrôleur.

• Utilisezdesoutilsisoléspourtravailleraveclesbatteries.
• Évitezleportdebijouxpendantl’installation.
• Legroupedebatteriesdoitêtreconstituédebatteriesdu

mêmetype,fabricantetâge.
• Nefumezpasàproximitédugroupedebatteries.
• Lesconnexionsd’alimentationdoiventresterserréespour

éviterunesurchauffeexcessived’uneconnexiondesserrée.
• Utilisezdesconducteursetdescoupe-circuitsdedimensions

adaptées.
• Cecontrôleurdechargenedoitêtreconnectéqu’àdescir-

cuitsencourantcontinu.CesconnexionsCCsontidentifiées
parlesymboleci-dessous.

• LecontrôleurSunSaverdoitêtreinstalléparuntechnicien
qualifiéconformémentauxrèglementationsélectriquesdu
paysoùestinstalléleproduit.

• Unmoyend’assurerladéconnexiondetouslespôlesde
l’alimentationdoitêtrefourni.Cettedéconnexiondoitêtre
incorporéedanslecâblagefixe.

• Àl’aidedelabornedemiseàlamasseduSunSaver(dans
lecompartimentdecâblage),unmoyenpermanentetfiable
demiseàlaterredoitêtrefourni.Lafixationdelamiseàla
terredoitêtrefixéecontretoutdesserrageaccidentel.

• Lesouverturesd’entréeaucompartimentdecâblageduSun-
Saverdoiventêtreprotégéesavecunconduitouunebague.

 2.0

2.0 General Information
2.1 Overview
ThankyouforselectingtheSunSaversolarcharge

controller.TheSunSaverisanadvancedPWMsolarbattery
chargerandloadcontrollerforstand-alonePVsystems.

TheSunSaverbatterychargingprocesshasbeen
optimizedforlongbatterylifeandimprovedsystem
performance.Self-diagnosticsandelectronicerrorprotection
preventdamagewheninstallationmistakesorsystemfaults
occur.

AlthoughtheSunSaverisverysimpletoinstallanduse,
pleasetakethetimetoreadthisoperator’smanualand
becomefamiliarwiththecontroller.
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 2.0

2.2 Features
ThefeaturesoftheSunSaverareshowninFigure1below.
Anexplanationofeachfeatureisprovided.

SEALED
OR

FLOODED
SELECT

LOADBATTERYSOLAR Remove
Jumper
Wire for
Flooded
Battery
{12 V

BATTERY STATUSTEMP. SENSORCHARGING STATUS

! See Operator’s      

  
Manual

Nominal Rating
12 Volts dc
Max. Input  30 V
Solar  6.5 A
Battery 6.5 A
Load 10.0 A indoor use only

Use Copper 
Conductors Only

CONFORMS TO UL STD 1604 
CERTIFIED TO CAN/CSA STD 
C22.2 NO.213-M1987

Class 1 Division 2
Groups A,B,C,D
Hazardous Loc.

For the Risk of Explosion Only
Operating Temp. Code: T5

MORNINGSTAR

S S 6UN AVER-
SOLAR CONTROLLER SS-6-12V

1

2

6

54

3
Figure 1. SunSaver features.

1 - Status LED
AnLEDindicatorthatshowschargingstatusandalso

indicateswhenasolarinputfaultconditionexists.

2 - Power Terminal Block
PowerterminationsforsystemSolar,Battery,andLoad

connections.

3 - Battery Select Jumper
Aremovablejumpertoselectthebatterytype.

4 - Local Temperature Sensor
Measuresambienttemperature.Batteryregulationis

adjustedbasedonambienttemperaturechanges.

5 - Battery Status LEDs 
Providesapproximatebatterystate of chargeindication

andalsoindicateswhenasystemorloadfaultcondition
exists.

6 - Mounting Holes
Four(4)mountingholes(mountingscrewsprovided)

2.3 Regulatory Information

NOTE:  
This section contains important information for safety 
and regulatory requirements.

TheSunSavercontrollershouldbeinstalledbyaqualified
technicianaccordingtotheelectricalrulesofthecountryin
whichtheproductwillbeinstalled.

SunSavercontrollerscomplywiththefollowingEMC
standards:
• Immunity:EN61000-6-2:1999
• Emissions:EN55022:1994withA1andA3ClassB1
• Safety:EN60335-1andEN60335-2-29(batterychar-

gers)

Ameansshallbeprovidedtoensureallpole
disconnectionfromthepowersupply.Thisdisconnection
shallbeincorporatedinthefixedwiring.

UsingtheSunSavergroundingterminal(inthewiring
compartment),apermanentandreliablemeansfor
groundingshallbeprovided.Theclampingoftheearthing
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 2.0
• Increasetheseparationbetweentheequipmentand

receiver.
• Connecttheequipmentintoanoutletonacircuitdiffer-

entfromthattowhichthereceiverisconnected.
• Consultthedealeroranexperiencedradio/TVtechni-

cianforhelp.

ThisClassBdigitalapparatuscomplieswithCanadian
ICES-003.
CetappareilnumeriquedelaclasseBestconformeala
normeNMB-003duCanada.

shallbesecuredagainstaccidentalloosening.

TheentryopeningstotheSunSaverwiringcompartment
shallbeprotectedwithconduitorwithabushing.

FCC requirements:

ThisdevicecomplieswithPart15oftheFCCrules.
Operationissubjecttothefollowingtwoconditions:(1)
Thisdevicemaynotcauseharmfulinterference,and(2)
thisdevicemustacceptanyinterferencereceived,including
interferencethatmaycauseundesiredoperation.
Changesormodificationsnotexpresslyapprovedby

Morningstarforcompliancecouldvoidtheuser’sauthorityto
operatetheequipment.

Note:  
Thisequipmenthasbeentestedandfoundtocomply

withthelimitsforaClassBdigitaldevice,pursuanttoPart
15oftheFCCrules.Theselimitsaredesignedtoprovide
reasonableprotectionagainstharmfulinterferenceina
residentialinstallation.Thisequipmentgenerates,uses,and
canradiateradiofrequencyenergyand,ifnotinstalledand
usedinaccordancewiththeinstructionmanual,maycause
harmfulinterferencetoradiocommunication.However,
thereisnoguaranteethatinterferencewillnotoccurina
particularinstallation.Ifthisequipmentdoescauseharmful
interferencetoradioortelevisionreception,whichcanbe
determinedbyturningtheequipmentonandoff,theuseris
encouragedtotrytocorrecttheinterferencebyoneormore
ofthefollowingmeasures:

• Reorientorrelocatethereceivingantenna.
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3.2 User Selections
 

Select a Battery Type
TheSunSaverprovidesaBattery Select Jumperto

choosethebatterytype.SeeSection 7.0 Technical 
Specificationsfordetailedcharginginformationforeach
batterytype.

Thebatteryselectjumperissecuredintheterminalblock
betweenterminal#6andterminal#7asshowninfigure2a.
Thesecondcolumnintable1specifieswhetherthejumper
shouldberemovedorremaininplace,dependingonthe
desiredbatterytype.

Battery Type Battery Jumper Absorption Float Equalize

Sealed Inserted 14.10V 13.70V N/A

Flooded Removed 14.40V 13.70V 14.90V

Table 1. Battery Type selection

Figure 2a. Removing the Battery Select jumper.

3.0 Installation Instructions

3.1 General Installation Notes
• Readthroughtheentireinstallationsectionbefore

beginninginstallation.
• Beverycarefulwhenworkingwithbatteries.Wear

eyeprotection.Havefreshwateravailabletowash
andcleananycontactwithbatteryacid.

• Useinsulatedtoolsandavoidplacingmetalobjects
nearthebatteries.

• Explosivebatterygassesmaybepresentduring
charging.Becertainthereissufficientventilationto
releasethegasses.

• Donotinstallinlocationswherewatercanenterthe
controller.

• Loosepowerconnectionsand/orcorrodedwires
mayresultinresistiveconnectionsthatmeltwire
insulation,burnsurroundingmaterials,oreven cause 
fire.Ensuretightconnectionsandusecableclamps
tosecurecablesandpreventthemfromswayingin
mobileapplications.

• TheSunSaverchargingalgorithmiscompatiblewith
lead-acidorNiCdbatteries.NiMH, Li-ion, and other 
battery chemistries are not compatible with the 
SunSaver charging algorithm.

• TheSunSaverBatteryconnectionmaybewiredtoone
batteryorabankofbatteries.Thefollowinginstruc-
tionsrefertoasingularbattery,butitisimpliedthatthe
batteryconnectioncanbemadetoeitheronebattery
oragroupofbatteriesinabatterybank.

3.0INSTALLATIONINSTRUCTIONS
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Figure 2b. Remove faceplate screws.

Figure 2c. Remove faceplate.

CUT

Figure 2d. Cut the Regulation Select wire loop.

Choose Regulation Method (optional)
ChoosebetweenPulse Width Modulation(PWM)charging

orSlow Switchingcharging.PWMchargingisthedefault
regulationmethodandisthemethodrecommendedformost
systems.

Slow Switchingregulationshouldonlybeselectedifnoise
orinterferenceexistsinthesystemduetoPWMcharging.
Thisregulationmethodlimitstheswitchingfrequencyto10
Hz(maximum),whichcaneliminatenoiseissuesinsome
systems.

PWMchargingisselectedbydefault.ToenableSlow   
Switchingregulationdothefollowing:

1. Removeallfourscrewsthatsecurethefaceplateon
 theSunSaver.SeeFigure2b.

2. GentlyprythefaceplateofftheSunSaver. 
 Occasionally,epoxyencapsulantwillcausethe
 faceplatetostick.Useasmallflat-headscrewdriver
 toseparatethefaceplatefromtheSunSaverbody.
 SeeFigure2c.

3. Aloopofwireprotrudesfromtheepoxy.Cuttheloop
 withwireclipperstoswitchtheregulationmethodto
 SlowSwitching.SeeFigure2d.

4. Tapethecutendswithelectricaltapetoprevent
 contactwiththefaceplate.

5. Replacethefaceplateandsecurewiththefour 
 screws.

3.0
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3.3 Mounting

!
CAUTION:  Equipment Damage or Risk of Explosion
Never install the SunSaver in an enclosure with vented/
flooded batteries. Battery fumes are flammable and will 
corrode and destroy the SunSaver circuits.

!
CAUTION:  Equipment Damage
When installing the SunSaver in an enclosure, ensure 
sufficient ventilation. Installation in a sealed enclo-
sure will lead to over-heating and a decreased product 
lifetime.

!
PRUDENCE:  Endommagement de l’équipement ou 
risque d’explosion
N’installez jamais le SunSaver dans une enceinte avec 
des batteries à évent/à électrolyte liquide. Les vapeurs 
des batteries sont inflammables et corroderont et détru-
iront les circuits du SunSaver.

!
PRUDENCE:  Endommagement de l’équipement 
Assurez une ventilation suffisante en cas d’installation 
du SunSaver dans une enceinte. L’installation dans une 
enceinte hermétique entraîne une surchauffe et une 
réduction de la durée de vie du produit.

Step 1: Choose Mounting Location
LocatetheSunSaveronaverticalsurfaceprotectedfrom

directsun,hightemperatures,andwater.Theunitshould
belocatedinthesameambienttemperatureasthebattery.
Locatethecontrollerwithin10ft(3M)ofthebatterybank.
Mountingthecontrolleronahorizontalsurfacedoesnot
provideoptimalairflowandcouldleadtooverheating.

Step 2: Check for Clearance
PlacetheSunSaverinthelocationwhereitwillbe

mounted.Verifythatthereissufficientroomtorunwiresand
thatthereisampleroomaboveandbelowthecontrollerfor
airflow.

3.0

WARM AIR

COOL AIR

AT LEAST
2” (51 mm)

AT LEAST
2” (51 mm)

SEALED
OR

FLOODED
SELECT

LOADBATTERYSOLAR Remove
Jumper
Wire for
Flooded
Battery
{12 V

BATTERY STATUSTEMP. SENSORCHARGING STATUS

! See Operator’s      

  
Manual

Nominal Rating
12 Volts dc
Max. Input  30 V
Solar  20.0 A
Battery 20.0 A
Load 20.0 A
Max. Ambient  65 ºC

indoor use only
Use 75 ºC Copper 
Conductors Only

CONFORMS TO ISA 12.12.01 
CERTIFIED TO CAN/CSA STD 
C22.2 NO.213-1992
Class I, Division 2
Groups A,B,C,D
Hazardous Loc.
Temp. Code: T5

RoHS

MORNINGSTAR

S S 20LUN AVER-
SOLAR CONTROLLER SS-20L-12V

Figure 3. Mounting and cooling.

Step 3: Mark Holes
Useapencilorpentomarkthefour(4)mountinghole

locationsonthemountingsurface.

Step 4: Drill Holes
Removethecontrolleranddrill3/32”(2.5mm)holesinthe

markedlocations.

Step 5: Secure Controller
Placethecontrolleronthesurfaceandalignthemounting

holeswiththedrilledholesinstep4.Securethecontrollerin
placeusingthemountingscrews(included).
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3.4 Wiring

NOTE: A recommended connection order has been pro-
vided for maximum safety during installation.
The controller will not be damaged regardless of the 
sequence of connections.

NOTE: The SunSaver is a negative ground controller. 
Any combination of negative connections can be earth 
grounded as required. Grounding is recommended, but 
not required for correct operation.

NOTE:  
To comply with the NEC, the SunSaver must be installed 
using wiring methods in accordance with Article 690 of 
the latest edition of the National Electric Code, NFPA 70.

NOTE:  
The total current draw of all system loads connected to 
the SunSaver LOAD terminals cannot exceed the con-
troller’s load current rating.

NOTE:  
For mobile applications, be sure to secure all wiring. 
Use cable clamps to prevent cables from swaying when 
the vehicle is in motion. Unsecured cables create loose 
and resistive connections which may lead to excessive 
heating and/or fire.

WARNING:
EXPLOSION HAZARD - DO NOT DISCONNECT WHILE 
CIRCUIT IS LIVE UNLESS AREA IS
KNOWN TO BE NON-HAZARDOUS.

AVERTISSEMENT:
RISQUE D’EXPLOSION. NE PAS DEBRANCHER TANT 
QUE LE CIRCUIT EST SOUS TENSION, A MOINS QU’lL 
NE S’AGISSE D’UN EMPLACEMENT NON DANGEREUX.

3.0
Step 1: Load Wiring
TheSunSaverloadoutputconnectionwillprovidebattery

voltagetosystemloadssuchaslights,pumps,motors,
andelectronicdevices.SeeSection 4.3 Load Control 
Informationformoredetailsaboutloadcontrol.

SEALED
OR

FLOODED
SELECT

LOADBATTERYSOLAR Remove
Jumper
Wire for
Flooded
Battery
{12 V

BATTERY STATUSTEMP. SENSORCHARGING STATUS

! See Operator’s      

  
Manual

Nominal Rating
12 Volts dc
Max. Input  30 V
Solar  20.0 A
Battery 20.0 A
Load 20.0 A
Max. Ambient  65 ºC

indoor use only
Use 75 ºC Copper 
Conductors Only

CONFORMS TO ISA 12.12.01 
CERTIFIED TO CAN/CSA STD 
C22.2 NO.213-1992
Class I, Division 2
Groups A,B,C,D
Hazardous Loc.
Temp. Code: T5

RoHS

MORNINGSTAR

S S 20LUN AVER-
SOLAR CONTROLLER SS-20L-12V

LOAD
POSITIVE (+)

LOAD
NEGATIVE (-)

FUSE

Figure 4. Load wiring.

Connectloadpositive(+)andnegative(-)loadwiresto
thesystemload(s)orloaddistributionpanelasshownin
figure4.Refertothewiregaugechartonpage30ofthis
manualforcorrectwiresize.Use75°Ccopperwire.
Ifrequired,thenegativeloadconnectionmaybe

earthgrounded.Useappropriategaugewireandproper
groundingmethodsfortheinstallationsite.
Anin-linefuseholdershouldbewiredinseriesintheload

positive(+)wireasshown.DONOTINSERTAFUSEAT
THISTIME.Acircuitbreakermaybeusedinlieuofafuse.
Keepthebreakerintheopen(disconnected)positionatthis
time.
Ifwiringtheloadconnectiontoadistributionpanel,each

loadcircuitshouldbefusedseparately.Thetotalloaddraw
shouldnotexceedthetheSunSaver’smaximumloadrating.
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Step 2: Battery Wiring

WARNING:  Shock Hazard
Fuses, circuit breakers, and disconnect switches should 
never open grounded system conductors. Only GFDI de-
vices are permitted to disconnect grounded conductors.

AVERTISSEMENT:  Risque de décharge électrique
Les fusibles, coupe-circuits et interrupteurs ne doivent 
jamais ouvrir les conducteurs du système mis à la terre. 
Seuls les dispositifs GFDI sont autorisés à déconnecter 
les conducteurs reliés mis à la terre.

ThenominalbatteryvoltagemustmatchtheSunSaver
voltagerating.For12VSunSavermodels,onlya12V
batterymaybeused.Connectonly24Vbatteries(ortwo
12Vbatteriesinseries)to24VSunSavermodels.
Beforeconnectingthebattery,measurethebattery

voltage.Batteryvoltagemustbegreaterthan6voltsto
powertheSunSaver(12Vor24Vmodels).
ConnectthebatterytotheSunSaver.Refertothewire

gaugechartonpage30ofthismanualforcorrectwiresize.
Use75°Ccopperwire.
Ifrequired,thenegativebatteryconnectionmaybe

earthgrounded.Useappropriategaugewireandproper
groundingmethodsfortheinstallationsite.
Wireanin-linefuseholdernomorethan6inches(150

mm)fromthebatterypositiveterminal.DONOTINSERT
AFUSEATTHISTIME.Acircuitbreakermaybeusedin
lieuofafuse.Keepthebreakerintheopen(disconnected)
positionatthistime.

3.0

NOTE:  
Battery circuit fuse / breaker not included. Fuse must be 
purchased separately. 

SEALED
OR

FLOODED
SELECT

LOADBATTERYSOLAR Remove
Jumper
Wire for
Flooded
Battery
{12 V

BATTERY STATUSTEMP. SENSORCHARGING STATUS

! See Operator’s      

  
Manual

Nominal Rating
12 Volts dc
Max. Input  30 V
Solar  20.0 A
Battery 20.0 A
Load 20.0 A
Max. Ambient  65 ºC

indoor use only
Use 75 ºC Copper 
Conductors Only

CONFORMS TO ISA 12.12.01 
CERTIFIED TO CAN/CSA STD 
C22.2 NO.213-1992
Class I, Division 2
Groups A,B,C,D
Hazardous Loc.
Temp. Code: T5

RoHS

MORNINGSTAR

S S 20LUN AVER-
SOLAR CONTROLLER SS-20L-12V

6 in (150 mm)
MAX.

BATTERY
NEGATIVE (-)

BATTERY
POSITIVE (+)

+ -

FUSE

12V / 24V
 BATTERY

EARTH
GROUND

Figure 5. Battery wiring.

Step 3: Solar Wiring

WARNING:  Shock Hazard
The solar PV array can produce open-circuit voltages in 
excess of 40 Vdc when in sunlight. Verify that the solar 
input breaker or disconnect has been opened (discon-
nected) before installing the system wires.

AVERTISSEMENT:  Risque de décharge électrique
Le réseau PV solaire peut produire des tensions de cir-
cuit ouvert supérieures à 40 V cc  à la lumière du soleil. 
Vérifiez que le coupe-circuit ou l’interrupteur d’entrée 
solaire a été ouvert (déconnexion) avant d’installer les 
câbles du système.
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3.0
Connectthesolarmodule(s)totheSunSaver.Refertothe

wiregaugechartonpage30ofthismanualforcorrectwire
size.Use75°Ccopperwire.
Ifrequired,thenegativesolarconnectionmaybe

earthgrounded.Useappropriategaugewireandproper
groundingmethodsfortheinstallationsite.

Step 4: Confirm Wiring
Re-checkthewiringinsteps1through3.Confirm

correctpolarityateachconnection.Verifythatallseven(7)
SunSaverpowerterminalsaretightened.

SEALED
OR

FLOODED
SELECT

LOADBATTERYSOLAR Remove
Jumper
Wire for
Flooded
Battery
{12 V

BATTERY STATUSTEMP. SENSORCHARGING STATUS

! See Operator’s      

  
Manual

Nominal Rating
12 Volts dc
Max. Input  30 V
Solar  6.5 A
Battery 6.5 A
Load 10.0 A indoor use only

Use Copper 
Conductors Only

CONFORMS TO UL STD 1604 
CERTIFIED TO CAN/CSA STD 
C22.2 NO.213-M1987

Class 1 Division 2
Groups A,B,C,D
Hazardous Loc.

For the Risk of Explosion Only
Operating Temp. Code: T5

MORNINGSTAR

S S 6UN AVER-
SOLAR CONTROLLER SS-6-12V

+ - 2 13

Figure 7. System Wiring Review.

Step 5: Install the Terminal Cover
Theterminalcoverpreventscontactwiththepower

terminalswhenenergized.UL / ETL Listed systems must 
install the terminal cover.Theterminalcoverinstallationis
optionalforsystemsthatarenotlistedtoUL/ETL.
Beginbyremovingthetwo(2)lowerfaceplatescrewsas

showninfigure8a.Setthescrewsaside.

WARNING:  Risk of Damage
Connecting the solar array to the battery terminal will 
permanently damage the SunSaver.

AVERTISSEMENT :  Risque d’endommagement
La connexion du réseau solaire sur la borne de la bat-
terie endommagera le SunSaver de façon permanente.

Thenominalsolarmodulevoltagemustmatchthe
SunSavervoltagerating.For12VSunSavermodels,only
a12Vnominalsolarmodulehavingamaximumopen
circuitvoltageof30Vmaybeused.Connectonly24V
nominalsolarmodules(ortwo12Varraysinseries)to24V
SunSavermodels.Themaximumopencircuitvoltageofthe
24Varraymustbelessthan60V.

SEALED
OR

FLOODED
SELECT

LOADBATTERYSOLAR Remove
Jumper
Wire for
Flooded
Battery
{12 V

BATTERY STATUSTEMP. SENSORCHARGING STATUS

! See Operator’s      

  
Manual

Nominal Rating
12 Volts dc
Max. Input  30 V
Solar  20.0 A
Battery 20.0 A
Load 20.0 A
Max. Ambient  65 ºC

indoor use only
Use 75 ºC Copper 
Conductors Only

CONFORMS TO ISA 12.12.01 
CERTIFIED TO CAN/CSA STD 
C22.2 NO.213-1992
Class I, Division 2
Groups A,B,C,D
Hazardous Loc.
Temp. Code: T5

RoHS

MORNINGSTAR

S S 20LUN AVER-
SOLAR CONTROLLER SS-20L-12V

12 Volt
MODULE

12 Volt
MODULE

SOLAR
POSITIVE (+)

SOLAR
NEGATIVE (-)

(+)(+) (-)(-)

12 V OR 24 V NOMINAL
(DEPENDS ON MODEL)

EARTH
GROUND

Figure 6. Solar input wiring. 

NOTE:  
Higher voltage PV modules designed for on-grid PV ap-
plications should not be used with the SunSaver or any 
PWM controller. Only use maximum power point (MPPT) 
controllers with high voltage modules.
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3.0

Figure 8c. Secure the Terminal Block Cover with 2 screws.

Step 6: Install Fuses or Close Breakers
InstallaproperlysizedDC-ratedfuseineachfuseholder

inthefollowingorder:
 1.Loadcircuit
 2.Batterycircuit

Refertothefusetableonpage38forappropriatefusesizes

Ifusingcircuitbreakers,closetheLoadbreakerfirst
followedbythebatterybreaker.

Step 7: Confirm Power-up
TheSunSavershouldbeginthepower-upLEDsequence

whenbatterypowerisapplied.ObservethattheBattery
StatusLEDsblinkinsequenceonetime.
IftheSunSaverdoesnotpoweruporaflashingLEDerror

sequenceexists,refertoSection 5.0 Troubleshooting.

Figure 8a. Remove 2 faceplate screws.

Next,placetheterminalcoverovertheterminalblockas
showninFigure8b.Thecovermountingholesshouldalign
withthetwo(2)faceplatescrewholes.

Figure 8b. Place the Terminal Block Cover.

Last,securetheterminalcoverwiththetwo(2)screws
includedwiththecover.
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4.0 Operation

4.1 LED Indications

STATUS LED
TheStatusLEDindicateschargingstatusandany

existingsolarinputerrorconditions.TheStatusLEDison
whenchargingduringthedayandoffatnight.TheStatus
LEDwillflashredwheneveranerrorcondition(s)exists.
Table2liststheStatusLEDindications.

Color Indication Operating 
State

None Off(withheartbeat¹) Night

Green OnSolid
(withheartbeat²) Charging

Red Flashing Error

Red OnSolid
(withheartbeat2) CriticalError

¹StatusLEDheartbeatindicationflickersONbrieflyevery5seconds
²StatusLEDheartbeatindicationflickersOFFbrieflyevery5seconds

Table 2. Status LED definitions

FormoreinformationonStatusLEDerrors,seeSection 
5.1 Error Indications.

BATTERY SOC LEDS

Three(3)battery“stateofcharge”(SOC)LEDsindicate
thelevelofchargeonthebattery.TheSOCindicationis
basedonlyonbatteryvoltagesetpoints,whichonlyprovides
anapproximationoftheactualstateofchargeofthebattery.
Table3liststheSOCLEDindications.

SOC 
LED

Indication Battery Status Load Status

Green FastFlashing
(2Flash/sec)

FullBattery:
EqualizeCharge LoadOn

Green Med.Flashing
(1Flash/sec)

FullBattery:
AbsorptionCharge LoadOn

Green SlowFlashing
(1Flash/2sec)

FullBattery:
FloatCharge LoadOn

Green Onsolid BatteryNearlyFull LoadOn

Yellow Onsolid BatteryHalfFull LoadOn

Red Flashing
(1Flash/sec) BatteryLow LVDWarning

(LoadOn)

Red Onsolid BatteryEmpty LVD
(LoadOff)

None NoLEDSOn BatteryMissing LoadOff

Table 3. Battery SOC LED definitions

NOTE:  
An error condition exists if multiple Battery SOC LEDs 
are flashing. See Section 5.1 Error Indications for more 
information.
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4.2 Battery Charging Information

TheSunSaverhasa4-stagebatterychargingalgorithm
forrapid,efficient,andsafebatterycharging.Figure9
showsthesequenceofthestages.

NIGHT NIGHT
BULK

CHARGE
ABSORPTION FLOAT

EQUALIZE

VO
LT
A
G
E

TIME

Figure 9. SunSaver charging algorithm.

Bulk Charge
Inthisstage,thebatteryvoltagehasnotyetreached

absorptionvoltageand100%ofavailablesolarpoweris
usedtorechargethebattery.

Absorption
WhenthebatteryhasrechargedtotheAbsorptionvoltage

setpoint,constant-voltageregulationisusedtoprevent
heatingandexcessivebatterygassing.

Float
AfterthebatteryisfullychargedtheSunSaverreduces

thebatteryvoltagetoafloatchargewhichissometimes
calledatrickle charge.
Dependingonbatteryhistory,thebatteryremainsinthe

absorptionstagefor3or4hoursbeforetransitioningtothe
floatstage.

Equalize (flooded battery type only)
TheSunSaverwillequalizeafloodedbatteryforthree(3)

hoursevery28days.Equalizechargingraisesthebattery
voltageabovethestandardabsorptionvoltagesothat
theelectrolytegasses.Thisprocesspreventselectrolyte
stratificationandequalizestheindividualcellvoltageswithin
thebattery.

WARNING:  Risk of Explosion
Equalizing vented batteries produces explosive gases. 
The battery bank must be properly ventilated.

!
CAUTION: Equipment Damage  
Excessive overcharging and gassing too vigorously 
can damage the battery plates and cause shedding of 
active material from the plates.  An equalization that is 
too high or for too long can be damaging.  Review the 
requirements for the particular battery being used in 
your system.

AVERTISSEMENT:  Risque d’explosion
Les batteries à évent et compensation produisent des 
gaz explosifs. Le groupe de batteries doit être correcte-
ment ventilé.

!
PRUDENCE: Endommagement de l’équipement   
Une surcharge excessive et un dégagement gazeux 
trop vigoureux peuvent endommager les  plaques de 
batteries et provoquer l’élimination du matériau actif des 
plaques.  Une compensation trop élevée ou trop longue 
peut provoquer des dégâts.  Examinez les exigences 
pour la batterie particulière utilisée dans votre système.

Dead Battery Charging
TheSunSaverhasaspecialchargingfunctiontorecover

batteriesthathavedischargedtoolow.Iftheterminal
voltageofthebatteryisgreaterthan1Volt,theSunSaver
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willdetectthebatteryandprovideapproximately85%
ofavailablechargecurrentuntilthebatteryreachesthe
minimumoperatingvoltageofthecontroller.Whenthe
batteryhasrechargedtotheminimumoperatingvoltageof
theSunSaver,100%ofavailablechargecurrentwillflowto
thebatteryandnormaloperationwillresume.

4.3 Load Control Information
Theprimarypurposeoftheloadcontrolfunctionisto

disconnectsystemloadswhenthebatteryhasdischarged
toalowstateofchargeandreconnectsystemloadswhen
thebatteryissufficientlyrecharged.Systemloadsmaybe
lights,pumps,motors,DCappliances,andotherelectronic
devices.Thetotalcurrentdrawofallloadsmustnotexceed
theSunSavermaximumloadrating.

NOTE:  
Do not wire an AC inverter of any size to the load termi-
nals of the SunSaver. Damage to the load control circuit 
may result. Connect inverters directly to the battery or 
battery bank.

Load Control Settings
Loadcontrolisfullyautomatic.Theloadwillbe

disconnectedandreconnectedbasedupontheLowVoltage
Disconnect(LVD)andLowVoltageReconnect(LVR)voltage
thresholds.TheLVDandLVRthresholdsarelistedinthe
backofthemanual.

LVD Warning
AsthebatterydischargestheBattery StatusLEDswill

transitionfromgreentoyellowandthenfromyellowto
flashingred.Theflashingredindicationisawarningthata
lowvoltagedisconnecteventwilloccursoon.Theamountof

timebetweenagreenSOCindicationandloaddisconnect
willdependonmanyfactorsincluding:
• rateofdischarge(amountofloaddraw)
• capacityofthebattery
• healthofthebattery
• LVDsetpoint
IfthebatterydischargestotheLVDsetpointtheloadwill

disconnectandasolidredBatteryStatusLEDindicationwill
bedisplayed.

General Load Control Notes
• OnlySS-6L/10L/20Lmodelsprovideloadcontrol.
• A15Vmaximumregulationvoltagelimit(30V@24V

nominal)existsforallbatterytypes.Thislimitensures
thatthebatteryandloadterminalvoltageswillnever
exceed15V/30V.ThisprotectscertainDCloadsthat
maybedamagedbyhighinputvoltage.

• TheloadconnectionisNOTaregulatedvoltage
output.Theloadterminalvoltageisapproximatelythe
sameasbatteryvoltageunlessthecontrollerisinLVD
condition(loadturnedoff).

• DonotwiremultipleSunSaverloadoutputstogetherin
paralleltopowerDCloadswithacurrentdrawgreater
thanthelowestratedcontroller’smaximumloadrating.
Equalcurrentsharingcannotbeguaranteedandan
over-loadconditionwilllikelyoccurononeormore
controllers.

• Exercisecautionwhenconnectingloadswithspecific
polaritytoaliveloadcircuit.Areversepolaritycon-
nectionmaydamagetheload.Alwaysre-checkload
connectionsbeforeapplyingpower.

• TheSunSaverwillgostraighttoLVDonstart-upifthe
batteryvoltageisatorbelow11.7V/23.4V.

 4.0
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4.4 Protections

Solar Overload
(ChargingStatusLED:Redflashing)Ifthesolarcurrent

exceedsthemaximumsolarrating,theSunSaverwill
stopcharginguntilthesolarcurrentreturnstowithinits
operationalrating.SeeSection 7.0 Technical Specifications
formoreinformation.

Load Overload 
(BatteryStatusLEDs:G&R-Ysequencing)Iftheload

currentexceedsthemaximumloadcurrentrating,the
SunSaverwilldisconnecttheload.
TheSunSaverwillattempttoreconnecttheloadtwo

(2)timesapproximately10secondsapart.Iftheoverload
remainsafterthefirsttwo(2)attempts,thefaultmustbe
clearedbyremovingandreapplyingpower.

Solar Short Circuit 
(ChargingStatusLED:off)Solarinputpowerwiresare

short-circuited.Chargingautomaticallyresumeswhenthe
shortiscleared.

Load Short Circuit
(BatteryStatusLEDs:G&R-Ysequencing)Fully

protectedagainstloadwiringshort-circuits.Aftertwo(2)
automaticloadreconnectattempts(10secondsapart),the
faultmustbeclearedbyremovingandreapplyingpower.

PV Reverse Polarity
(ChargeStatusLED:off)Fullyprotectedagainstreverse

solarconnection.Nodamagetothecontrollerwillresult.
Correctthemistaketoresumenormaloperation.

Battery Reverse Polarity
(BatteryStatusLED:G&R-Y)Fullyprotectedagainst

reversebatteryconnection.Nodamagetothecontrollerwill
result.Correctthemistaketoresumenormaloperation.

Damaged Local Temperature Sensor 
(BatteryStatusLED:R-Y-Gsequencing,ChargeStatus

LED:Ronsolid)Thelocalambienttemperaturesensor
isshort-circuitedordamaged.Chargingstopstoavoid
over-orunder-charging.Thisisacriticalerror.Contactyour
authorizedMorningstardealerforservice.

Damaged Internal Temperature Sensor 
(BatteryStatusLED:R-Y-Gsequencing,ChargeStatus

LED:Ronsolid)Theinternalheatsinktemperaturesensor
isdamaged.Thisisacriticalerror.Contactyourauthorized
Morningstardealerforservice.

High Temperature
(BatteryStatusLED:R-Ysequencing)Theheatsink

temperaturehasexceeded85°Candthesolarandloadis
disconnected.TheSunSaverwillautomaticallyreconnect
whentheheatsinkcoolsto80°C.

High Voltage Disconnect
(BatteryStatusLED:R-Gsequencing)Thebattery

voltagehasexceededthecontroller’smaximumregulation
limit.Thesolarandloadwillbedisconnecteduntil
thebatteryvoltagedecreasestotheSunSaver’sHigh
VoltageReconnectthreshold.SeeSection 7.0 Technical 
Specificationsformoreinformation.
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4.5 Inspection and Maintenance
Thefollowinginspectionsandmaintenancetasksare

recommendedatleasttwotimesperyearforbestcontroller
performance.

• Tightenallterminals.Inspectforloose,broken,or
 corrodedconnections.

• Verifythatallwireclampsandtie-downsaresecure.
• Checkthatthecontrollerismountedinaclean, 

protectedenvironment;freeofdirt,insects,nests,
 andcorrosion.

• Ifapplicable,checkenclosureventilationandairflow
holesforobstructions.

• VerifyLEDindicationisconsistentwiththepresent
systemconditions.

4.0OPERATION

5.0 Troubleshooting
5.1 Error Indications

Status LED Error Indications
• Solaroverload  FlashingRed
• HighVoltageDisconnect FlashingRed
• HighTemperatureDisconnect FlashingRed
• Damagedlocaltemp.sensor SolidRed1
• Damagedheatsinktemp.sensor SolidRed1
• DamagedinputMOSFETs SolidRed1

• FirmwareError  SolidRed1

1-AheartbeatindicationflickerstheStatusLEDoffbrieflyevery5seconds.
AsolidredStatusLEDindicatesthatacriticalfaulthasbeendetected.Critical
faultstypicallyindicatethatthecontrollerisdamagedandrequiresservice.

Battery Status LED Error Indications

• HighVoltageDisconnect R-GSequencing
• HighTemperatureDisconnect R-YSequencing
• ExternalWiringError  R&G-YSequencing
• LoadOvercurrent  R&G-YSequencing
• LoadShortCircuit  R&G-YSequencing
• Self-testError   R-Y-GSequencing

Note:
LEDerrorindicationscanbeinterpretedasfollows:

“R-Gsequencing”meansthattheRedLEDison,thentheGreenLEDison,
thenRedLEDison....

“R&G-Ysequencing”meansthatboththeRedLEDandGreenLEDareon,
thenjusttheYellowLEDison,thenRedandGreenLEDareon....
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5.2 Common Problems

Problem: NoLEDindications
Solution: Withamulti-meter,checkthevoltageatthe

BatteryterminalsontheSunSaverandtheSolarterminals
ontheSunSaver.Thesolarmodulemustbeingoodsun
andbatteryvoltagemustbeatleast1Vtopowerthe
SunSaverandactivatethedeadbatterychargingfunction.

Problem: TheSunSaverisnotchargingthebattery.
Solution:IftheStatusLEDissolidorflashingred,

seeSection 5.1 Error Indications.IftheStatusLEDisoff,
measurethevoltageacrosstheSolarinputterminalsof
theSunSaver.Inputvoltagemustbegreaterthanbattery
voltage.Checkfusesandsolarwiringconnections.The
solarmodulemustinfullnaturalsunlight.

Problem: Noloadoutput.
Solution:IfthebatterystatusindicationisSolidRed,the

SunSaverisintheLowVoltageDisconnect(LVD)condition.
Theloadwillautomaticallyswitchonwhenthebattery
rechargestotheLowVoltageReconnect(LVR)threshold
voltage.Seethespecificationsinsection7.0forLVD&LVR
settings.
NOTE:IftheSunSavermodelisSS-6-12VorSS-10-12V

(noloadcontrolfeature),thecontrollermaybedamaged.

Full testing documentation is available on our website at:

 http://support.morningstarcorp.com/

5.0TROUBLESHOOTING

 6.0

6.0 Warranty
TheSunSaverchargecontrolleriswarrantedtobefreefromdefectsin

materialandworkmanshipforaperiodofFIVE(5)yearsfromthedateof
shipmenttotheoriginalenduser.Morningstarwill,atitsoption,repairor
replaceanysuchdefectiveproducts.

CLAIM PROCEDURE
Beforerequestingwarrantyservice,checktheOperator’sManualto

becertainthatthereisaproblemwiththecontroller.Returnthedefective
producttoyourauthorizedMorningstardistributorwithshippingcharges
prepaid.Provideproofofdateandplaceofpurchase.

Toobtainserviceunderthiswarranty,thereturnedproductsmustinclude
themodel,serialnumber,detailedreasonforthefailure,themoduletype,
arraysize,typeofbatteriesandsystemloads.Thisinformationiscriticaltoa
rapidresponsetoyourwarrantyclaim.

Morningstarwillpaythereturnshippingchargesiftherepairsarecovered
bythewarranty.

WARRANTY EXCLUSIONS AND LIMITATIONS
Thiswarrantydoesnotapplyunderthefollowingconditions:

• Damagebyaccident,negligence,abuseorimproperuse.
• PVorloadcurrentsexceedingtheratingsoftheproduct.
• Unauthorizedproductmodificationorattemptedrepair.
• Damageoccurringduringshipment.

THEWARRANTYANDREMEDIESSETFORTHABOVEARE
EXCLUSIVEANDINLIEUOFALLOTHERS,EXPRESSORIMPLIED.
MORNINGSTARSPECIFICALLYDISCLAIMSANYANDALLIMPLIED
WARRANTIES,INCLUDING,WITHOUTLIMITATION,WARRANTIESOF
MERCHANTABILITYANDFITNESSFORAPARTICULARPURPOSE.
NoMorningstardistributor,agentoremployeeisauthorizedtomakeany
modificationorextensiontothiswarranty.

MORNINGSTARISNOTRESPONSIBLEFORINCIDENTALOR
CONSEQUENTIALDAMAGESOFANYKIND,INCLUDINGBUTNOT
LIMITEDTOLOSTPROFITS,DOWNTIME,GOODWILLORDAMAGETO
EQUIPMENTORPROPERTY.

8PheasantRun
Newtown,PA18940USA

Email:info@morningstarcorp.com
Website:www.morningstarcorp.com
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7.0 Technical Specifications

Electrical

 Nominalsystemvoltage   12Vor24Vdc
 Max.solarinputvoltage   30Vor60V
 Max.solarcurrent    6.5Aor10Aor20A
 Batteryvoltagerange   6V–15Vor30V
 Self-consumption    <8mA
 VoltageAccuracy    1.0%
 TransientSurgeProtection  1500Wper 
       connection

 Protections (Solar & Load):shortcircuit,over-current,reverse
 polarity,hightemperature,highvoltage

Battery Charging

 RegulationMethod    4stagePWM
 Temp.CompensationCoefficient  12V:-30mV/°C
       24V:-60mV/°C
       (25°Creference)
 Temp.CompensationRange  -30°Cto+60°C
 Temp.CompensatedSetpoints  Absorption
       Float
       Equalize

Battery Status LEDs

   Falling V Rising V 
 GtoY 12.1  13.1 YtoG
 YtoFlashR 11.7  11.8 FlashRtoY
 FlashRtoR 11.5  12.6 RtoY

Note: Multiply x2 for 24 Volt systems.
Note: Only SunSavers with load control display the Flashing Red LED 
indication. 

MORNINGSTARCORPORATION

Battery Setpoints (@ 25°C)
 Sealed

12 V or 24 V
Flooded

12 V or 24 V

AbsorptionVoltage 14.1Vor28.2V 14.4Vor28.8V

AbsorptionDuration 3hr 3hr

FloatVoltage 13.7Vor27.4V 13.7Vor27.4V

EqualizeVoltage none 14.9Vor29.8V

EqualizeDuration none 3hrs

EqualizeCalendar none 28days

Max.RegulationVoltage1 15Vor30V

LowVoltageDisconnect 11.5Vor23.0V

LowVoltageReconnect 12.6Vor25.2V

HighVoltageDisconnect 15.3Vor30.6V

HighVoltageReconnect 14Vor28V

Start-UpLVD 11.7Vor23.4V

InstantLVD 10.0Vor20.0V

1Nottemperaturecompensated.15V@12Vnominal,30V@24Vnominal

NOTE: Temperature compensation increases regulation 
voltage in cold temperature. A 15 V (30 V @ 24 V nominal) 
maximum battery voltage limit prevents damage to 
sensitive DC loads.

Environmental

 AmbientTemperatureRange  -40°Cto+60°C
 Storagetemperature   -55°Cto+80°C
 Humidity     100%N.C.
 Enclosure     IP10(indoor)

7.0
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Mechanical
Powerterminalswiresize(max.)
  Solid     #10AWG/5mm2
  Multistrand    #10AWG/5mm2
  Finestrand    #10AWG/5mm2
  TerminalDiameter   0.210in/5.4mm
 Powerterminalstorque(max.)  10.6in-lb/1.2Nm
 Dimensions     seeinsidefrontcover
 Weight(unpacked)    8oz/0.23kg

Certifications

ISA12.12.01NonincendiveElectricalEquipmentforUsein
ClassI,Division2Hazardous(Classified)Locations,Groups
A,B,C,D.2007/04/12.

CSAC22.2#213Non-IncendiveElectricalEquipmentforUse
inClassI,Division2HazardousLocations.1987/01/03.

EMCDirectives
• Immunity:EN61000-6-2:1999
•Emissions:EN55022:1994withA1andA3ClassB1
•Safety:EN60335-1andEN60335-2-29(batterychargers)

Charts
Fuse Chart

Wire Gauge (AWG) Max. Fuse Size*
14 15Amps

12 20Amps

10 30Amps
*per2011NECNFPA70,Article240.Forcopperwireonly.
Refertothewirechartsonpage41forappropriatewiresize.

UL1741 INVERTERS, CONVERTERS, AND 

CONTROLLERS AND INTERCONNECTION SYSTEM 

EQUIPMENT FOR USE WITH DISTRIBUTED ENERGY 

SOURCES, FIRST EDITION, REVISION THROUGH AND 

INCLUDING NOV 7, 2005 

CSA C22.2 No. 107.1-013094762

RoHS

Compliant
2002/95/EC
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12 Volt Nominal Wire Chart

amps
One-way Wire Distance (feet)

Wire Gauge (AWG)
One-way Wire Distance (meters)

Wire Gauge (mm2)

14 12 10 8 6 2.0 3.0 5.0 8.0 13.0
2 70 112 180 287 456 21 32 53 85 139
4 35 56 90 143 228 10 16 26 42 69
6 24 38 60 96 152 7 10 17 28 46
8 18 28 45 72 114 5 8 13 21 34
10 14 23 36 57 91 4 6 10 17 27
12 12 19 30 48 76 3 5 8 14 23
14 10 16 26 41 65 3 4 7 12 19
16 9 14 23 36 57 3 4 7 10 17
18 8 13 20 32 51 2 3 6 9 15
20 7 11 18 29 46 2 3 5 8 13

3%Voltagedrop,Annealedcopperwireat20°C

24 Volt Nominal Wire Chart

amps
One-way Wire Distance (feet)

Wire Gauge (AWG)
One-way Wire Distance (meters)

Wire Gauge (mm2)

14 12 10 8 6 2.0 3.0 5.0 8.0 13.0
2 140 224 360 574 912 42 64 107 171 278
4 70 112 180 286 456 21 32 53 85 139
6 48 76 120 191 304 14 21 35 57 92
8 36 56 90 144 228 10 16 26 42 69
10 29 45 72 115 182 8 12 21 34 55
12 24 38 60 96 152 7 10 17 28 46
14 20 32 51 82 130 6 9 15 24 39
16 18 28 45 72 114 5 8 13 21 34
18 16 25 40 64 101 4 7 11 19 30
20 14 23 36 57 91 4 6 10 17 27

3%Voltagedrop,Annealedcopperwireat20°C
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