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SunSaver MPPT Dimensions

6SHFL¿FDWLRQ6XPPDU\
System Voltage
Rated Battery Current
Rated Load Current
Maximum Input Voltage*
Nominal Maximum Input Power**
12 Volt System
24 Volt System

12 Volts / 24 Volts
15 Amps
15 Amps
75 Volts
200 Watts
400 Watts

6HH6HFWLRQIRUIXOOWHFKQLFDOVSHFL¿FDWLRQV
* Array voltage should never exceed maximum input voltage. Refer

too the solar module documentation to determine the highest expected
array VocDVGH¿QHGE\WKHORZHVWH[SHFWHGDPELHQWWHPSHUDWXUHIRUWKH
system location.
** These power levels refer to the maximum wattage the SS-MPPT-15L
can process. Higher power arrays can be used without damaging the
FRQWUROOHUEXWHI¿FLHQF\ZLOOEHUHGXFHGDWSRZHUOHYHOVPXFKEH\RQG
the nominal ratings.
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,PSRUWDQW6DIHW\,QIRUPDWLRQ
6DYH7KHVH,QVWUXFWLRQV
This manual contains important safety, installation and operating
instructions for the SunSaver MPPT solar controller.
The following symbols are used throughout this manual to
indicate potentially dangerous conditions or mark important safety
instructions.
WARNING: Indicates a potentially dangerous
condition. Use extreme caution when
performing this task.
&$87,21 Indicates a critical procedure for
safe and proper operation of the controller.
127( Indicates a procedure or function that
is important for the safe and proper operation of
the controller.

*HQHUDO6DIHW\,QIRUPDWLRQ
 Read all of the instructions and cautions in the manual
before beginning installation.
 There are no user serviceable parts inside the
SunSaver MPPT. Do not disassemble or attempt to
repair the controller.
 Disconnect all sources of power to the controller before
installing or adjusting the SunSaver MPPT.
 There are no fuses or disconnects inside the SunSaver
MPPT. Install external fuses/breakers as required.
 Do not allow water to enter the controller.
 &RQ¿UPWKDWSRZHUFRQQHFWLRQVDUHWLJKWHQHGWRDYRLG
excessive heating from a loose connection.

1.0 IMPORTANT SAFETY INFORMATION

NOTE:
PROPER DISPOSAL OF BATTERIES IS REQUIRED. REFER TO YOUR LOCAL CODES FOR DISPOSAL
REQUIREMENTS;
WARNING:
7KHVHVHUYLFLQJLQVWUXFWLRQVDUHIRUXVHE\TXDOL¿HG
SHUVRQQHORQO\7RUHGXFHWKHULVNRIHOHFWULFVKRFN
GRQRWSHUIRUPDQ\VHUYLFLQJRWKHUWKDQWKDWVSHFL¿HGLQ
WKHRSHUDWLQJLQVWUXFWLRQVXQOHVV\RXDUHTXDOL¿HG
WRGRVR
WARNING:
EXPLOSION HAZARD - DO NOT DISCONNECT WHILE
CIRCUIT IS LIVE UNLESS AREA IS
KNOWN TO BE NON-HAZARDOUS.
CAUTION:
7RUHGXFHWKHULVNRI¿UHFRQQHFWRQO\WRDFLUFXLW
SURYLGHGZLWKDPD[LPXPEUDQFKFLUFXLWRYHUFXUUHQW
SURWHFWLRQUDWLQJQRWWRH[FHHGWKHPRGHOFXUUHQWUDWLQJ
RQSDJHDQGLQDFFRUGDQFHZLWKWKH1DWLRQDO(OHFWULFDO
&RGH$16,1)3$

,QVWDOODWLRQLQ+D]DUGRXV/RFDWLRQV
THIS EQUIPMENT IS SUITABLE FOR USE IN CLASS I, DIVISION
2, GROUPS A,B,C and D OR NON-HAZARDOUS LOCATIONS
ONLY.
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1.0

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

,QIRUPDWLRQVGHVpFXULWp
 /LVH]WRXWHVOHVLQVWUXFWLRQVHWOHVDYHUWLVVHPHQWV¿JXUDQWGDQV
le manuel avant de commencer l’installation.
 Le SunSaver ne contient aucune pièce réparable par l’utilisateur.
Ne démontez pas ni ne tentez de réparer le contrôleur.
 Déconnectez toutes les sources d’alimentation du contrôleur
avant d’installer ou de régler le SunSaver.
 Le SunSaver ne contient aucun fusible ou interrupteur. Ne
tentez pas de réparer.
 Installez des fusibles/coupe-circuits externes selon le besoin.

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:
&HVLQVWUXFWLRQVG¶HQWUHWLHQVRQWH[FOXVLYHPHQWUpVHUYpHVjGHVWHFKQLFLHQVTXDOL¿pV3RXUUpGXLUHOHULVTXHGH
FKRFpOHFWULTXH
QHUpDOLVH]DXFXQHQWUHWLHQDXWUHTXHFHOXLVWLSXOpGDQV
OHVLQVWUXFWLRQVGHIRQFWLRQQHPHQWjPRLQVTXHYRXVQH
SRVVpGLH]OHVTXDOL¿FDWLRQVQpFHVVDLUHVHQODPDWLqUH
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:
3RXUGLPLQXHUOHULVTXHG¶LQFHQGLHQHFRQQHFWH]
O¶DOLPHQWDWLRQTX¶jXQFLUFXLWpTXLSpG¶XQHSURWHFWLRQ
PD[LPXPSDUGpULYDWLRQFRQWUHOHVVXULQWHQVLWpVQH
GpSDVVDQWSDVOHFRXUDQWQRPLQDOGXPRGqOHGHOD
SDJHFRQIRUPpPHQWjODQRUPHGX&RGH1DWLRQDOGH
O¶eOHFWULFLWp 1(& $16,1)3$

1.0 IMPORTANT SAFETY INFORMATION

,QVWDOODWLRQ6DIHW\3UHFDXWLRQV
1.0

WARNING:
7KLVXQLWLVQRWSURYLGHGZLWKD*)',GHYLFH7KLV
FKDUJHFRQWUROOHUPXVWEHXVHGZLWKDQH[WHUQDO
*)',GHYLFHDVUHTXLUHGE\WKH$UWLFOHRI
WKH1DWLRQDO(OHFWULFDO&RGHIRUWKHLQVWDOODWLRQ
location.

 Mount the SunSaver-MPPT indoors. Prevent exposure to the
elements and do not allow water to enter the controller.
 Install the SunSaver in a location that prevents casual contact.
The SunSaver heatsink can become very hot during operation.
 Use insulated tools when working with batteries.
 Avoid wearing jewelry during installation.
 The battery bank must be comprised of batteries of same type,
make, and age.
 Do not smoke in the vicinity of the battery bank.
 Mount the controller at least 3 ft (1 m) away from vented batteries unless separated by a barrier or located in a separate
compartment.
 Power connections must remain tight to avoid excessive heating
from a loose connection.
 Use properly sized conductors and circuit interrupters.
 This charge controller is to be connected to DC circuits only.
7KHVH'&FRQQHFWLRQVDUHLGHQWL¿HGE\WKHV\PEROEHORZ

Direct Current Symbol
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AVERTISSEMENT:
/¶DSSDUHLOQ¶HVWSDVIRXUQLDYHFXQGLVSRVLWLI*)',
&HFRQWU{OHXUGHFKDUJHGRLWrWUHXWLOLVpDYHFXQ
GLVSRVLWLI*)',H[WHUQHWHOTXHUHTXLVSDUO¶$UWLFOH
GX&RGHpOHFWULTXHQDWLRQDOGHO¶HPSODFHPHQWGH
l’installation.

 Montez le SunSaver à l’intérieur. Empêchez l’exposition aux éléments et la pénétration d’eau dans le contrôleur.
 Utilisez des outils isolés pour travailler avec les batteries.
 Évitez le port de bijoux pendant l’installation.
 Le groupe de batteries doit être constitué de batteries du même
type, fabricant et âge.
 Ne fumez pas à proximité du groupe de batteries.
 Les connexions d’alimentation doivent rester serrées pour éviter
une surchauffe excessive d’une connexion desserrée.
 Utilisez des conducteurs et des coupe-circuits de dimensions
adaptées.
 Ce contrôleur de charge ne doit être connecté qu’à des circuits
HQFRXUDQWFRQWLQX&HVFRQQH[LRQV&&VRQWLGHQWL¿pHVSDUOH
symbole ci-dessous.

 Le contrôleur SunSaver doit être installé par un technicien
TXDOL¿pFRQIRUPpPHQWDX[UqJOHPHQWDWLRQVpOHFWULTXHVGXSD\V
où est installé le produit.
 Un moyen d’assurer la déconnexion de tous les pôles de
l’alimentation doit être fourni. Cette déconnexion doit être incorSRUpHGDQVOHFkEODJH¿[H
 À l’aide de la borne de mise à la masse du SunSaver (dans le
FRPSDUWLPHQWGHFkEODJH XQPR\HQSHUPDQHQWHW¿DEOHGH
PLVHjODWHUUHGRLWrWUHIRXUQL/D¿[DWLRQGHODPLVHjODWHUUH
GRLWrWUH¿[pHFRQWUHWRXWGHVVHUUDJHDFFLGHQWHO
 Les ouvertures d’entrée au compartiment de câblage du SunSaver doivent être protégées avec un conduit ou une bague.

1.0 IMPORTANT SAFETY INFORMATION

2.0*HQHUDO,QIRUPDWLRQ

2YHUYLHZ

The SS-MPPT battery charging process has been
optimized for long battery life and improved system
performance. Self-diagnostics and electronic error protection
prevent damage when installation mistakes or system faults
occur. The controller also features four (4) settings switches
for adjustability, a meter port, and terminals for remote
battery temperature measurement (optional).
Using MSViewTM PC software, the SS-MPPT can be
programmed with custom settings to function as a lighting
FRQWUROOHUWRWXUQWKHV\VWHPORDGVRQDQGRIIDWVSHFL¿HG
intervals throughout the day and night. See section 4.7 for
more information.
$OWKRXJKWKH660337LVYHU\VLPSOHWRFRQ¿JXUHDQG
use, please take the time to read this operator’s manual and
become familiar with the controller. This will help you make
full use of the many advantages the SS-MPPT can provide
for your PV system.

MORNINGSTAR CORPORATION
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2.0

Thank you for selecting the SunSaver MPPT charge
controller with TrakStar TechnologyTM. The SunSaver-MPPT
(SS-MPPT) is an advanced maximum power point tracking
solar battery charger and load controller for stand-alone PV
systems. The controller features a smart tracking algorithm
that maximizes the energy from the solar module(s) and
also provides load control to prevent over-discharge of the
battery.

)HDWXUHV
The features of the SunSaver MPPT are shown in Figure 1
below. An explanation of each feature is provided.

8
7
1
6

5
2

4
3

Figure 1. SunSaver MPPT features.

6WDWXV/('
An LED indicator that shows charging status and also
indicates when a solar input fault condition exists.
3RZHU7HUPLQDO%ORFN
Power terminations for system Solar, Battery, and Load
connections.
%DWWHU\6HOHFW-XPSHU
A removable jumper to select the battery type.

2.0 GENERAL INFORMATION

0HWHU&RQQHFWLRQ
A communication port for the Morningstar Remote Meter
or Personal Computer (PC) connection. A MSC adapter is
required, available separately.

5HPRWH7HPSHUDWXUH6HQVRU 576 7HUPLQDOV
Connection point for a Morningstar RTS (optional) to
remotely monitor battery temperature.
127(7KHXVHRID5HPRWH7HPSHUDWXUH6HQVRULV
VWURQJO\UHFRPPHQGHG&RQWUROOHUORFDWLRQDLUÀRZDQG
V\VWHPSRZHUFDQGUDVWLFDOO\DIIHFWWKHORFDOWHPSHUDWXUH
VHQVRUUHDGLQJ$576ZLOOSURYLGHRSWLPDOFKDUJLQJ
SHUIRUPDQFH

/RFDO7HPSHUDWXUH6HQVRU
Measures ambient temperature. Battery regulation is
adjusted based on ambient temperature unless an optional
RTS is installed.
%DWWHU\6WDWXV/('V
Provides approximate battery state of charge indication
and also indicates when a system or load fault condition
exists.

MORNINGSTAR CORPORATION
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2.0

6HWWLQJV6ZLWFKHV
$GMXVWPHQWVZLWFKHVWKDWGH¿QHWKHRSHUDWLQJSDUDPHWHUV
of the SunSaver MPPT.

2SWLRQDO$FFHVVRULHV
The following accessories are available for purchase
separately from your authorized Morningstar dealer.
5HPRWH7HPSHUDWXUH6HQVRU 0RGHO576
The RTS measures battery temperature for accurate temperature
compensation and is recommended when the ambient battery
temperature differs from the ambient controller temperature by
+/- 5 degrees C or more. An RTS can be attached to the SunSaver
MPPT at any time. The SunSaver MPPT will automatically use the
RTS for battery temperature compensation when installed. The
standard cable length is 33 ft (10 m), and can be extended to 100
ft (30 m) if required. Installation instructions are provided with the
RTS.
127(7KHXVHRID5HPRWH7HPSHUDWXUH6HQVRULV
VWURQJO\UHFRPPHQGHG&RQWUROOHUORFDWLRQDLUÀRZDQG
V\VWHPSRZHUFDQGUDVWLFDOO\DIIHFWWKHORFDOWHPSHUDWXUH
VHQVRUUHDGLQJ$576ZLOOSURYLGHRSWLPDOFKDUJLQJ
SHUIRUPDQFH

5HPRWH0HWHU 0RGHO50
The digital Remote Meter displays system operating information,
error indications, and self-diagnostic read-out. Information is
displayed on a backlit 4-digit custom LCD display. The large
numerical display and icons are easy to read and large buttons
make navigating the meter menus easy. Additionally, a status LED
and three (3) battery SOC LEDs provide system status at a glance.
7KHPHWHUFDQEHÀXVKPRXQWHGLQDZDOORUVXUIDFHPRXQWHG
using the mounting frame (included). The RM-1 is supplied with 33
ft (10.0 m) of cable, a mounting frame, and mounting screws. The
RM-1 connects to the RJ- 11 Meter port on the SunSaver MPPT.

3&0HWHU%XV$GDSWHUTM 0RGHO06&
The MSC converts the MeterBus RJ-11 electrical interface to an
isolated standard RS-232 interface which enables communication
between the SunSaver MPPT and a personal computer (PC). The
MSC is required for programming custom charging setpoints and for
logging data. See Section 4.7 Programming Custom Setpoints.

2.0 GENERAL INFORMATION

5HJXODWRU\,QIRUPDWLRQ
NOTE:
7KLVVHFWLRQFRQWDLQVLPSRUWDQWLQIRUPDWLRQIRUVDIHW\
DQGUHJXODWRU\UHTXLUHPHQWV

2.0
The SunSaver-MPPT controller should be installed by a
TXDOL¿HGWHFKQLFLDQDFFRUGLQJWRWKHHOHFWULFDOUXOHVRIWKH
country in which the product will be installed.
SunSaver-MPPT controllers comply with the following
EMC standards:
 ,PPXQLW\(1
 Emissions: EN55022:1994 with A1 and A3 Class B1
 6DIHW\(1DQG(1 EDWWHU\FKDUJHUV

A means shall be provided to ensure all pole
disconnection from the power supply. This disconnection
VKDOOEHLQFRUSRUDWHGLQWKH¿[HGZLULQJ
Using the SunSaver-MPPT grounding terminal (in the
wiring compartment), a permanent and reliable means for
grounding shall be provided. The clamping of the earthing
shall be secured against accidental loosening.
The entry openings to the SunSaver-MPPT wiring
compartment shall be protected with conduit or with a
bushing.
)&&UHTXLUHPHQWV
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)
MORNINGSTAR CORPORATION
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this device must accept any interference received, including
interference that may cause undesired operation.
&KDQJHVRUPRGL¿FDWLRQVQRWH[SUHVVO\DSSURYHGE\
Morningstar for compliance could void the user’s authority to
operate the equipment.
1RWH
This equipment has been tested and found to comply
with the limits for a Class B digital device, pursuant to Part
15 of the FCC rules. These limits are designed to provide
reasonable protection against harmful interference in a
residential installation. 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 communication. However,
there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be
determined by turning the equipment on and off, the user is
encouraged to try to correct the interference by one or more
of the following measures:
 Reorient or relocate the receiving antenna.
 Increase the separation between the equipment and receiver.
 Connect the equipment into an outlet on a circuit different from
that to which the receiver is connected.
 Consult the dealer or an experienced radio/TV technician for
help.

This Class B digital apparatus complies with Canadian
ICES-003.
Cet appareil numerique de la classe B est conforme a la
norme NMB-003 du Canada.

2.0 GENERAL INFORMATION

,QVWDOODWLRQ,QVWUXFWLRQV

*HQHUDO,QVWDOODWLRQ1RWHV
 5HDGWKURXJKWKHHQWLUHLQVWDOODWLRQVHFWLRQ¿UVWEHIRUH
beginning installation.

 Use insulated tools and avoid placing metal objects
near the batteries.
 Explosive battery gasses may be present during
FKDUJLQJ%HFHUWDLQWKHUHLVVXI¿FLHQWYHQWLODWLRQWR
release the gasses.
 Do not install in locations where water can enter the
controller.
 Loose power connections and/or corroded wires
may result in resistive connections that melt wire
insulation, burn surrounding materials, or even cause
¿UH. Ensure tight connections and use cable clamps
to secure cables and prevent them from swaying in
mobile applications.
 Only charge lead-acid or NiCd batteries.
 The SunSaver MPPT Battery connection may be
wired to one battery or a bank of batteries. The following instructions refer to a singular battery, but it
is implied that the battery connection can be made
to either one battery or a group of batteries in a battery bank.

MORNINGSTAR CORPORATION
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3.0

 Be very careful when working with batteries. Wear
eye protection. Have fresh water available to wash
and clean any contact with battery acid.

&RQ¿JXUDWLRQ
The four (4) 6HWWLQJV6ZLWFKHV and the Battery Select
Jumper adjust the SS-MPPT battery type, load control,
equalization, and communication settings. This section
GHWDLOVWKHFRQ¿JXUDWLRQIRUHDFKVHWWLQJ
6HOHFWD%DWWHU\7\SH
The SS-MPPT provides four (4) different battery types
as shown in table 1 below. Use 6HWWLQJV6ZLWFK 1 and the
Battery Select Jumper to choose the battery type. See
6HFWLRQ7HFKQLFDO6SHFL¿FDWLRQV for detailed charging
information for each battery type.
The battery select jumper is secured in the terminal block
EHWZHHQWHUPLQDODQGWHUPLQDODVVKRZQLQ¿JXUH
7KHVHFRQGFROXPQLQWDEOHVSHFL¿HVZKHWKHUWKHMXPSHU
should be removed or remain in place, depending on the
desired battery type.
%DWWHU\7\SH

%DWWHU\-XPSHU

6ZLWFK

INSERTED

ON (Ĺ

Sealed

INSERTED

OFF (Ļ

AGM1

REMOVED

ON (Ĺ

Flooded

REMOVED

OFF (Ļ

Gel

1

(1) Setpoints for this battery type can be modified with custom programming. See Section 4.7 Programming Custom Setpoints for more information.
Table 1. Battery Type selection

3.0 INSTALLATION INSTRUCTIONS

3.0

Figure 2. Removing the Battery Select jumper.

/RDG&RQWURO±/RZ9ROWDJH'LVFRQQHFW5HFRQQHFW
Choose between two (2) load control /RZ9ROWDJH'LVFRQnect / Reconnect settings.
SWITCH 2 OFF (Ļ 
SWITCH 2 ON (Ĺ :

/9' 9/95 9
LVD = 11.00 V, LVR = 12.10 V 2

(2) These values can be modified with custom programming. See Section 4.7
Programming Custom Setpoints for more information.

(QDEOHRU'LVDEOH$XWR(TXDOL]DWLRQ
Turn the auto-equalize feature OFF or ON. The autoequalize feature will administer an equalization charge
ÀRRGHGEDWWHU\W\SHRQO\ HYHU\GD\VRULIWKHEDWWHU\
discharges too low the previous night. There is no
equalization charge for the gel or sealed battery type.

SWITCH 3 OFF (Ļ :

AUTO-EQUALIZE OFF

SWITCH 3 ON (Ĺ :

AUTO-EQUALIZE ON

(agm, ÀRRGHG battery type only)

MORNINGSTAR CORPORATION
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&RPPXQLFDWLRQ±0HWHU02'%86®
Choose the desired communication protocol for the RJ-11
meter connection. Select the Meter protocol to communicate
with a Morningstar Remote Meter (optional accessory).
Select the 02'%86 protocol to communicate with
a PC2 and Morningstar’s MSView software. 02'%86
is an open communication protocol standard used by
Morningstar’s MSView PC software and other 3rd party
hardware / software.
SWITCH 4 OFF (Ļ :

MORNINGSTAR REMOTE METER

SWITCH 4 ON (Ĺ :

MODBUS® PROTOCOL FOR
MSVIEW, 3RD PARTY DEVICES

(2) Morningstar PC Meterbus Adapter (Model: MSC) required. Not included.
See Morningstar’s website for more information. www.morningstarcorp.com.

MODBUS® is a registered trademark of Modbus-IDA (www.modbus-ida.org)

3.0 INSTALLATION INSTRUCTIONS

0RXQWLQJ
&$87,21(TXLSPHQW'DPDJHRU5LVNRI([SORVLRQ
1HYHULQVWDOOWKH6XQ6DYHU0337LQDQHQFORVXUHZLWK
YHQWHGÀRRGHGEDWWHULHV%DWWHU\IXPHVDUHÀDPPDEOH
DQGZLOOFRUURGHDQGGHVWUR\WKH6XQ6DYHUFLUFXLWV

358'(1&((QGRPPDJHPHQWGHO¶pTXLSHPHQWRX
ULVTXHG¶H[SORVLRQ
1¶LQVWDOOH]MDPDLVOH6XQ6DYHU0337GDQVXQHHQFHLQWH
DYHFGHVEDWWHULHVjpYHQWjpOHFWURO\WHOLTXLGH/HV
YDSHXUVGHVEDWWHULHVVRQWLQÀDPPDEOHVHWFRUURGHURQW
HWGpWUXLURQWOHVFLUFXLWVGX6XQ6DYHU
358'(1&((QGRPPDJHPHQWGHO¶pTXLSHPHQW
$VVXUH]XQHYHQWLODWLRQVXI¿VDQWHHQFDVG¶LQVWDOODWLRQ
GX6XQ6DYHU0337GDQVXQHHQFHLQWH/¶LQVWDOODWLRQ
GDQVXQHHQFHLQWHKHUPpWLTXHHQWUDvQHXQHVXUFKDXIIHHW
XQHUpGXFWLRQGHODGXUpHGHYLHGXSURGXLW

6WHS&KRRVH0RXQWLQJ/RFDWLRQ
Locate the SunSaver-MPPT on a vertical surface
protected from direct sun, high temperatures, and water.
6WHS&KHFNIRU&OHDUDQFH
Place the SunSaver-MPPT in the location where it will be
PRXQWHG9HULI\WKDWWKHUHLVVXI¿FLHQWURRPWRUXQZLUHVDQG
that there is ample room above and below the controller for
DLUÀRZ

MORNINGSTAR CORPORATION
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3.0

&$87,21(TXLSPHQW'DPDJH
When installing the SunSaver-MPPT in an enclosure,
HQVXUHVXI¿FLHQWYHQWLODWLRQ,QVWDOODWLRQLQDVHDOHG
HQFORVXUHZLOOOHDGWRRYHUKHDWLQJDQGDGHFUHDVHG
SURGXFWOLIHWLPH

AT LEAST
6” (150 mm)

WARM AIR

AT LEAST
6” (150 mm)

COOL AIR

Figure 3. Mounting and cooling

6WHS0DUN+ROHV
Use a pencil or pen to mark the four (4) mounting hole
locations on the mounting surface.
6WHS'ULOO+ROHV
Remove the controller and drill 3/32” (2.5 mm) holes in the
marked locations.
6WHS6HFXUH&RQWUROOHU
Place the controller on the surface and align the mounting
holes with the drilled holes in step 4. Secure the controller in
place using the mounting screws (included).

3.0 INSTALLATION INSTRUCTIONS

:LULQJ
127($UHFRPPHQGHGFRQQHFWLRQRUGHUKDVEHHQSURYLGHGIRUPD[LPXPVDIHW\GXULQJLQVWDOODWLRQ
7KHFRQWUROOHUZLOOQRWEHGDPDJHGUHJDUGOHVVRIWKH
sequence of connections.

NOTE:
7RFRPSO\ZLWKWKH1(&WKH6XQ6DYHU0337PXVW
EHLQVWDOOHGXVLQJZLULQJPHWKRGVLQDFFRUGDQFHZLWK
$UWLFOHRIWKHODWHVWHGLWLRQRIWKH1DWLRQDO(OHFWULF
&RGH1)3$
NOTE:
7KHWRWDOFXUUHQWGUDZRIDOOV\VWHPORDGVFRQQHFWHGWR
WKH6XQ6DYHU0337/2$'WHUPLQDOVFDQQRWH[FHHGWKH
FRQWUROOHU¶VORDGFXUUHQWUDWLQJ
NOTE:
)RUPRELOHDSSOLFDWLRQVEHVXUHWRVHFXUHDOOZLULQJ
8VHFDEOHFODPSVWRSUHYHQWFDEOHVIURPVZD\LQJZKHQ
WKHYHKLFOHLVLQPRWLRQ8QVHFXUHGFDEOHVFUHDWHORRVH
DQGUHVLVWLYHFRQQHFWLRQVZKLFKPD\OHDGWRH[FHVVLYH
KHDWLQJDQGRU¿UH
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.
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3.0

127(7KH6XQ6DYHU0337LVDQHJDWLYHJURXQGFRQWUROOHU$Q\FRPELQDWLRQRIQHJDWLYHFRQQHFWLRQVFDQEH
HDUWKJURXQGHGDVUHTXLUHG*URXQGLQJLVUHFRPPHQGHG
EXWQRWUHTXLUHGIRUFRUUHFWRSHUDWLRQ

6WHS/RDG:LULQJ
The SS-MPPT load output connection will provide battery
voltage to system loads such as lights, pumps, motors,
and electronic devices. See Section 4.4 Load Control
Information for more details about load control.

LOAD
POSITIVE (+)

25 AMP
FUSE

LOAD
NEGATIVE (-)

Figure 4. Load wiring

Connect load positive (+) and negative (-) load wires to
the system load(s) or load distribution panel as shown in
¿JXUH5HIHUWRWKHZLUHJDXJHFKDUWRQSDJHRIWKLV
manual for correct wire size.
If required, the negative load connection may be
earth grounded. Use appropriate gauge wire and proper
grounding methods for the installation site.
An in-line fuse holder should be wired in series in the load
positive (+) wire as shown. DO NOT INSERT A FUSE AT
THIS TIME.
If wiring the load connection to a load distribution panel,
each load circuit should be fused separately. The total load
draw should not exceed the 15 A load rating

3.0 INSTALLATION INSTRUCTIONS

6WHS%DWWHU\:LULQJ
:$51,1*6KRFN+D]DUG
)XVHVFLUFXLWEUHDNHUVDQGGLVFRQQHFWVZLWFKHVVKRXOG
QHYHURSHQJURXQGHGV\VWHPFRQGXFWRUV2QO\*)',GHYLFHVDUHSHUPLWWHGWRGLVFRQQHFWJURXQGHGFRQGXFWRUV

BATTERY
NEGATIVE (-)

BATTERY
POSITIVE (+)

25 AMP
FUSE
6 in (150 mm)
MAX.

+

-

12V / 24V
BATTERY

EARTH
GROUND

Figure 5. Battery wiring.

Before connecting the battery, measure the battery
voltage. It must be over 7 volts to power the controller.
For 24 volt systems, the battery voltage must be greater
than 15.5 volts to properly detect a 24V battery. The 12/24
volt battery detection is automatic and the check is only
performed at start-up.
MORNINGSTAR CORPORATION
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3.0

$9(57,66(0(175LVTXHGHGpFKDUJHpOHFWULTXH
/HVIXVLEOHVFRXSHFLUFXLWVHWLQWHUUXSWHXUVQHGRLYHQW
MDPDLVRXYULUOHVFRQGXFWHXUVGXV\VWqPHPLVjODWHUUH
6HXOVOHVGLVSRVLWLIV*)',VRQWDXWRULVpVjGpFRQQHFWHU
OHVFRQGXFWHXUVUHOLpVPLVjODWHUUH

Connect the battery to the SS-MPPT. Refer to the wire
gauge chart on page 41 of this manual for correct wire size.
If required, the negative battery connection may be
earth grounded. Use appropriate gauge wire and proper
grounding methods for the installation site.
:LUHDQLQOLQHIXVHKROGHUQRPRUHWKDQLQFKHV 
mm) from the battery positive terminal. DO NOT INSERT A
FUSE AT THIS TIME.

3.0 INSTALLATION INSTRUCTIONS

6WHS6RODU:LULQJ
:$51,1*6KRFN+D]DUG
7KHVRODU39DUUD\FDQSURGXFHRSHQFLUFXLWYROWDJHVLQ
H[FHVVRI9GFZKHQLQVXQOLJKW9HULI\WKDWWKHVRODU
LQSXWEUHDNHURUGLVFRQQHFWKDVEHHQRSHQHG GLVFRQQHFWHG EHIRUHLQVWDOOLQJWKHV\VWHPZLUHV

:$51,1*5LVNRI'DPDJH
&RQQHFWLQJWKHVRODUDUUD\WRWKHEDWWHU\WHUPLQDOZLOO
SHUPDQHQWO\GDPDJH the SunSaver-MPPT.

$9(57,66(0(175LVTXHG¶HQGRPPDJHPHQW
/DFRQQH[LRQGXUpVHDXVRODLUHVXUODERUQHGHODEDWWHULHHQGRPPDJHUDOH6XQ6DYHUGHIDoRQSHUPDQHQWH

7KH6XQ6DYHU0337FDQDFFHSW99RU
V nominal off-grid solar module arrays. Grid-tie solar
module(s) may be used if the open circuit voltage (Voc) does
not exceed the SS-MPPT 75 Volt maximum solar input
rating. The solar module(s) nominal voltage must be equal
to or greater than the nominal battery voltage. For 24 V
V\VWHPVD9RU9QRPLQDOVRODUDUUD\PXVWEHXVHG
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3.0

$9(57,66(0(175LVTXHGHGpFKDUJHpOHFWULTXH
/HUpVHDX39VRODLUHSHXWSURGXLUHGHVWHQVLRQVGHFLUFXLWRXYHUWVXSpULHXUHVj9FFjODOXPLqUHGXVROHLO
9pUL¿H]TXHOHFRXSHFLUFXLWRXO¶LQWHUUXSWHXUG¶HQWUpH
VRODLUHDpWpRXYHUW GpFRQQH[LRQ DYDQWG¶LQVWDOOHUOHV
FkEOHVGXV\VWqPH

36 V NOMINAL MAX.

12 Volt
MODULE

12 Volt
MODULE

12 Volt
MODULE

SOLAR
POSITIVE (+)

(-)

(+)

(-)

(+)

(-)

SOLAR
NEGATIVE (-)

(+)

EARTH
GROUND

Figure 6. Solar input wiring.

Connect the solar module(s) to the SS-MPPT. Refer to the
wire gauge chart on page 41 of this manual for correct wire
size.
If required, the negative solar connection may be
earth grounded. Use appropriate gauge wire and proper
grounding methods for the installation site.

3.0 INSTALLATION INSTRUCTIONS

6WHS$FFHVVRULHV RSWLRQDO
Install the Remote Temperature Sensor and Remote
Meter (both purchased separately) if required. Refer to
the instructions provided with each accessory for detailed
installation procedures.

3

+

-

2

1

Figure 7. System Wiring Review

6WHS,QVWDOO)XVHV
Install a 25 Amp DC-rated fuse in each fuse holder in the
following order:
1. Load circuit
2. Battery circuit
6WHS&RQ¿UP3RZHUXS
The SS-MPPT should begin the power-up LED sequence
when battery power is applied. Observe that the Battery
Status LEDs blink in sequence one time.
,IWKH660337GRHVQRWSRZHUXSRUDÀDVKLQJ/('
error sequence exists, refer to 6HFWLRQ7URXEOHVKRRWLQJ
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3.0

6WHS&RQ¿UP:LULQJ
'RXEOHFKHFNWKHZLULQJLQVWHSVWKURXJK&RQ¿UP
correct polarity at each connection. Verify that all seven (7)
SS-MPPT power terminals are tightened.

2SHUDWLRQ

/(',QGLFDWLRQV
67$786/('
The Status LED indicates charging status and any
existing solar input error conditions. The Status LED is on
when charging during the day and off at night. The Status
/('ZLOOÀDVKUHGZKHQHYHUDQHUURUFRQGLWLRQ V H[LVWV
Table 2 lists the Status LED indications.
Color

,QGLFDWLRQ

2SHUDWLQJ
6WDWH

None

Off (with heartbeat¹)

Night

Green

On Solid
( with heartbeat² )

Charging

Red

Flashing

Error

Red

On Solid
( with heartbeat2 )

Critical Error

¹ heartbeat indication flickers the Status LED on briefly every 5 seconds
² heartbeat indication flickers the Status LED off briefly every 5 seconds
7DEOH6WDWXV/('GHÀQLWLRQV

For more information on Status LED errors, see Section
5.1 Error Indications.

4.0 OPERATION

%$77(5<62&/('6
Three (3) battery “state of charge” LEDs indicate the
level of charge on the battery. The SOC indication is based
on battery voltage setpoints alone, which only provides an
approximation of the actual state of charge of the battery.
Table 3 lists the SOC LED indications.
,QGLFDWLRQ

%DWWHU\6WDWXV

/RDG6WDWXV

Green

Fast Flashing
(2 Flash / sec)

Equalize Charge

Load On

Green

Med. Flashing
(1 Flash / sec)

Absorption Charge

Load On

Green

Slow Flashing
(1 Flash / 2 sec)

Float Charge

Load On

Green

On solid

Nearly Full

Load On

Yellow

On solid

Half Full

Load On

Red

Flashing
(1 Flash / sec)

Battery Low

LVD Warning
(Load On)

Red

On solid

Battery Empty

LVD
(Load Off)

7DEOH%DWWHU\62&/('GHÀQLWLRQV

NOTE:
$QHUURUFRQGLWLRQH[LVWVLIPXOWLSOH Battery SOC LEDs
DUHÀDVKLQJ6HH6HFWLRQ(UURU,QGLFDWLRQVIRUPRUH
LQIRUPDWLRQ
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62&/('

7UDN6WDUTM03377HFKQRORJ\
The SS-MPPT utilizes Morningstar’s TrakStar Maximum
Power Point Tracking technology to extract maximum power
from the solar module(s). The tracking algorithm is fully
automatic and does not require user adjustment. Trakstar
technology will track the array PD[LPXPSRZHUSRLQWYROWDJH
(Vmp) as it varies with weather conditions, ensuring that
maximum power is harvested from the array through the
course of the day.
&XUUHQW%RRVW
In many cases, TrakStar MPPT technology will “boost” the
solar charge current. For example, a system may have 2
$PSVRIVRODUFXUUHQWÀRZLQJLQWRWKH660337DQG$PSV
RIFKDUJHFXUUHQWÀRZLQJRXWWRWKHEDWWHU\7KH660337
does not create current! Rest assured that the power into
the SS-MPPT is the same as the power out of the SS-MPPT.
Since power is the product of voltage and current (Volts x
Amps), the following is true*:
(1)
(2)

Power Into the SS-MPPT = Power Out of the SS-MPPT
Volts In x Amps In = Volts Out x Amps Out

* assuming 100% efficiency. losses in wiring and conversion exist.

If the solar module’s Vmp is greater than the battery
voltage, it follows that the battery current must be
proportionally greater than the solar input current so that
input and output power are balanced. The greater the
difference between the maximum power voltage and battery
voltage, the greater the current boost. Current boost can be
substantial in systems where the solar array is of a higher
nominal voltage than the battery as described in the next
section.

4.0 OPERATION

$Q$GYDQWDJH2YHU7UDGLWLRQDO&RQWUROOHUV
Traditional controllers connect the solar module directly
to the battery when recharging. This requires that the
solar module operate in a voltage range that is below the
module’s Vmp. In a 12 V system for example, the battery
voltage may range from 10 - 15 Vdc but the module’s Vmp is
typically around 17 V. Figure 8 shows a typical current vs.
voltage output curve for a nominal 12V off-grid module.
CURRENT

MAXIMUM
POWER
POINT

{

BATTERY
VOLTAGE
RANGE

10 V

15 V

~17 V

VOLTAGE

Figure 8. Nominal 12 V Solar Module I-V curve
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+LJK9ROWDJH6WULQJVDQG*ULGWLH0RGXOHV
$QRWKHUEHQH¿WRI7UDN6WDU0337WHFKQRORJ\LVWKHDELOLW\
to charge 12 Volt or 24 Volt batteries with solar arrays of
higher nominal voltages. A 12V battery bank can be charged
ZLWKD99RU9QRPLQDORIIJULGVRODUDUUD\
Certain grid-tie solar modules may also be used as long
as the solar array open circuit voltage (Voc) rating will not
exceed the SS-MPPT 75 V maximum input voltage rating at
worst-case (coldest) module temperature. The solar module
documentation should provide Voc vs. temperature data.
Higher solar input voltage results in lower solar input
current for a given input power. High voltage solar input
strings allow for smaller gauge solar wiring. This is
especially helpful for systems with long wiring runs between
the solar array and the SS-MPPT.

The array Vmp is the voltage where the product of current
and voltage (Amps x Volts) is greatest, which falls on the
“knee” of the solar module I-V curve as shown in Figure 8.
Because Traditional controllers do no operate at the Vmp
of the solar array, energy is wasted that could otherwise be
used to charge the battery and power system loads. The
greater the difference between battery voltage and the Vmp
of the module, the more energy is wasted.
TrakStar MPPT technology will always operate at the
Vmp resulting in less wasted energy compared to traditional
controllers.

4.0 OPERATION

%DWWHU\&KDUJLQJ,QIRUPDWLRQ
The SunSaver MPPT has a 4-stage battery charging
DOJRULWKPIRUUDSLGHI¿FLHQWDQGVDIHEDWWHU\FKDUJLQJ
Figure 9 shows the sequence of the stages.



VOLTAGE

EQUALIZE

NIGHT

MPPT
CHARGE

ABSORPTION

FLOAT
NIGHT

TIME

Figure 9. SunSaver MPPT charging algorithm

%XON&KDUJH
In this stage, the battery voltage has not yet reached
absorption voltage and 100% of available solar power is
used to recharge the battery.
$EVRUSWLRQ
When the battery has recharged to the Absorption voltage
setpoint, constant-voltage regulation is used to prevent
heating and excessive battery gassing.
)ORDW
After the battery is fully charged the SS-MPPT reduces
WKHEDWWHU\YROWDJHWRDÀRDWFKDUJHZKLFKLVVRPHWLPHV
called a trickle charge.
Depending on battery history, the battery remains in the
MORNINGSTAR CORPORATION
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absorption stage for 3 or 4 hours before transitioning to the
ÀRDWVWDJH
(TXDOL]H ÀRRGHGEDWWHU\W\SHRQO\
If the auto-equalize feature is enabled, the SS-MPPT
ZLOOHTXDOL]HDÀRRGHGEDWWHU\IRUWKUHH  KRXUVHYHU\
days. Equalize charging raises the battery voltage above
the standard absorption voltage so that the electrolyte
JDVVHV7KLVSURFHVVSUHYHQWVHOHFWURO\WHVWUDWL¿FDWLRQDQG
equalizesthe individual cell voltages within the battery.
:$51,1*5LVNRI([SORVLRQ
(TXDOL]LQJYHQWHGEDWWHULHVSURGXFHVH[SORVLYHJDVHV
7KHEDWWHU\EDQNPXVWEHSURSHUO\YHQWLODWHG
&$87,21(TXLSPHQW'DPDJH
([FHVVLYHRYHUFKDUJLQJDQGJDVVLQJWRRYLJRURXVO\
FDQGDPDJHWKHEDWWHU\SODWHVDQGFDXVHVKHGGLQJRI
DFWLYHPDWHULDOIURPWKHSODWHV$QHTXDOL]DWLRQWKDWLV
WRRKLJKRUIRUWRRORQJFDQEHGDPDJLQJ5HYLHZWKH
UHTXLUHPHQWVIRUWKHSDUWLFXODUEDWWHU\EHLQJXVHGLQ
\RXUV\VWHP
$9(57,66(0(175LVTXHG¶H[SORVLRQ
/HVEDWWHULHVjpYHQWHWFRPSHQVDWLRQSURGXLVHQWGHV
JD]H[SORVLIV/HJURXSHGHEDWWHULHVGRLWrWUHFRUUHFWHPHQWYHQWLOp
358'(1&((QGRPPDJHPHQWGHO¶pTXLSHPHQW
8QHVXUFKDUJHH[FHVVLYHHWXQGpJDJHPHQWJD]HX[
WURSYLJRXUHX[SHXYHQWHQGRPPDJHUOHVSODTXHVGH
EDWWHULHVHWSURYRTXHUO¶pOLPLQDWLRQGXPDWpULDXDFWLIGHV
SODTXHV8QHFRPSHQVDWLRQWURSpOHYpHRXWURSORQJXH
SHXWSURYRTXHUGHVGpJkWV([DPLQH]OHVH[LJHQFHV
SRXUODEDWWHULHSDUWLFXOLqUHXWLOLVpHGDQVYRWUHV\VWqPH

4.0 OPERATION

/RDG&RQWURO,QIRUPDWLRQ
The primary purpose of the load control function is to
disconnect system loads when the battery has discharged
to a low state of charge and reconnect system loads when
WKHEDWWHU\LVVXI¿FLHQWO\UHFKDUJHG6\VWHPORDGVPD\EH
lights, pumps, motors, DC appliances, and other electronic
devices. The total current draw of all loads must not exceed
the SS-MPPT 15 Amp maximum load rating.

/RDG&RQWURO6HWWLQJV
Load control is fully automatic. Choose between two (2)
factory Low Voltage Disconnect (LVD) and Low Voltage
Reconnect (LVR) settings by adjusting switch #2. See
6HFWLRQ&RQ¿JXUDWLRQ for more information.
&XUUHQW&RPSHQVDWLRQ
All LVD and LVR setpoints are current compensated.
Under load the battery voltage will sag in proportion to the
current draw of the load. A short-term large load could cause
a premature LVD without the current compensation feature.
LVD and LVR setpoints are adjusted lower per the following
table.
6\VWHP9ROWDJH

&XUUHQW&RPSHQVDWLRQ

12 Volt

-15 mV per amp of load

24 Volt

-30 mV per amp of load

Table 4. Current compensation values.
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&$87,21'RQRWZLUHDQ$&LQYHUWHURIDQ\VL]HWRWKH
ORDGWHUPLQDOVRIWKH6XQ6DYHU0337'DPDJHWRWKH
ORDGFRQWUROFLUFXLWPD\UHVXOW:LUHLQYHUWHUVGLUHFWO\WR
WKHEDWWHU\RUEDWWHU\EDQN

/9':DUQLQJ
As the battery discharges the Battery Status LEDs will
transition from green to yellow and then from yellow to
ÀDVKLQJUHG7KHÀDVKLQJUHGLQGLFDWLRQLVDZDUQLQJWKDWD
low voltage disconnect event will occur soon. The amount of
time between a green SOC indication and load disconnect
will depend on many factors including:
 rate of discharge (amount of load draw)
 capacity of the battery
 health of the battery
 LVD setpoint
If the battery discharges to the LVD setpoint the load will
disconnect and a solid red Battery Status LED indication
will be displayed.
*HQHUDO/RDG&RQWURO1RWHV

A 15 V maximum regulation voltage limit (30 V @ 24 V
nominal) exists for all battery types. This limit ensures
that the battery and load terminal voltages will never
exceed 15 V/30 V. This protects certain DC loads that
may be damaged by high input voltage.


Do not wire multiple SunSaver MPPT load outputs
together in parallel to power DC loads with a current
draw greater than 15A. Equal current sharing cannot
be guaranteed and an over-load condition will likely
occur on one or more controllers.



([HUFLVHFDXWLRQZKHQFRQQHFWLQJORDGVZLWKVSHFL¿F
polarity to a live load circuit. A reverse polarity connection may damage the load. Always double check load
connections before applying power.

4.0 OPERATION

3URWHFWLRQV
6RODU2YHUORDG
(No LED indication) The SunSaver MPPT will limit battery
current to the 15 Amp maximum rating. An over-sized
solar array will not operate at peak power. The solar array
should be less than the SS-MPPT QRPLQDOPD[LQSXWSRZHU
rating for optimal performance. See Section 7.0 Technical
6SHFL¿FDWLRQV for more information.

6RODU6KRUW&LUFXLW
(Charging Status LED: OFF) Solar input power wires are
short-circuited. Charging automatically resumes when the
short is cleared.
/RDG6KRUW&LUFXLW
(Battery Status LEDs: R/Y-G sequencing) Fully protected
against load wiring short-circuits. After two (2) automatic
load reconnect attempts (10 seconds between each
attempt), the fault must be cleared by removing and
reapplying power.
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/RDG2YHUORDG
(Battery Status LEDs: R/Y-G sequencing) If the load
current exceeds the maximum load current rating, the SSMPPT will disconnect the load. The greater the overload the
faster the load will be disconnected. A small overload could
take a few minutes to disconnect.
The SS-MPPT will attempt to reconnect the load two (2)
times. Each attempt is approximately 10 seconds apart. If
the overload remains after two (2) attempts, the load will
remain disconnected until power is removed and reapplied.

+LJK9ROWDJH,QSXW
&KDUJLQJ6WDWXV/('5ÀDVKLQJ ,IWKHVRODULQSXWRSHQ
circuit voltage (Voc) exceeds the 75 volt maximum rating the
array will remain disconnected until the Voc falls safely below
the maximum rating.
%DWWHU\5HYHUVH3RODULW\
(No LED indication, not powered) Fully protected against
reverse battery connection. No damage to the controller will
result. Correct the miswire to resume normal operation.
'DPDJHG/RFDO7HPSHUDWXUH6HQVRU
(Charging Status LED: R on solid) The local ambient
temperature sensor is short-circuited or damaged. Charging
stops to avoid over- or under-charging. This is a critical
error. Contact your authorized Morningstar dealer for
service.
'DPDJHG,QWHUQDO7HPSHUDWXUH6HQVRU
(Charging Status LED: R on solid) The internal heatsink
temperature sensor is damaged. This is a critical error.
Contact your authorized Morningstar dealer for service.
+LJK7HPSHUDWXUH
(Battery Status LED: R-Y sequencing) The heatsink
temperature has exceeded safe limits and the load is
disconnected. The load will automatically reconnect when
the heatsink cools to a safe temperature.
5HPRWH7HPSHUDWXUH6HQVRU 576
(Battery Status LED: R/Y - G/Y sequencing) A bad RTS
connection or a severed RTS wire has disconnected the
temperature sensor during charging. Charging automatically
UHVXPHVZKHQWKHSUREOHPLV¿[HG7RUHVXPHRSHUDWLRQ
4.0 OPERATION

without a RTS, disconnect all power to the SunSaver MPPT
and then reconnect.
+LJK9ROWDJH7UDQVLHQWV
Solar, battery, and load power connections are protected
against high voltage transients. In lightning prone areas,
additional external suppression is recommended.

,QVSHFWLRQDQG0DLQWHQDQFH

 Tighten all terminals. Inspect for loose, broken, or
corroded connections.
 Verify that all wire clamps and tie-downs are secure.
 Check that the controller is mounted in a clean,
protected environment; free of dirt, insects, nests,
and corrosion.
 ,IDSSOLFDEOHFKHFNHQFORVXUHYHQWLODWLRQDQGDLUÀRZ
holes for obstructions.
 Verify LED indication is consistent with the present
system conditions.
 Verify that the Remote Temperature Sensor (if
used) is securely attached to the RTS terminals.
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The following inspections and maintenance tasks are
recommended at least two times per year for best controller
performance.

3URJUDPPLQJ&XVWRP6HWSRLQWV
&$87,217KLVIHDWXUHVKRXOGRQO\EHXVHGE\DGYDQFHG
XVHUVZKRKDYHYHU\VSHFL¿FFKDUJLQJDQGRUORDGFRQWURO
UHTXLUHPHQWV WKDW DUH QRW PHW XVLQJ WKH IDFWRU\ GHIDXOW
FKDUJHDQGORDGFRQWUROVHWWLQJV7KHIDFWRU\GHIDXOWVHWWLQJVZLOOEHVXI¿FLHQWIRUWKHYDVWPDMRULW\RIXVHUV

Custom charging and load set-points can be programmed into SSMPPT non-volatile memory using a PC with Morningstar 069LHZ
software installed and a 0HWHUEXVWR6HULDO$GDSWHU (model: MSC).
Refer to the 069LHZKHOS¿OHVIRUGHWDLOHGLQVWUXFWLRQV069LHZ PC
software is available for free on our website at:
http://www.morningstarcorp.com/
$ VHWXS ZL]DUG ZLOO JXLGH \RX WKURXJK WKH VHWSRLQW FRQ¿JXUDWLRQ
SURFHVV5HIHUWR069LHZKHOS¿OHVIRUPRUHLQIRUPDWLRQ
To use custom set-points, the Settings Switches must be adjusted
as follows:
6:,7&+21 Ĺ TO USE CUSTOM CHARGING SET-POINTS.
USE THE BATTERY SELECT JUMPER TO SELECT BETWEEN
TWO SETS OF CUSTOM CHARGING SET-POINTS.
6:,7&+  21 Ĺ TO USE CUSTOM LOAD CONTROL SETPOINTS.
127( 8VH WKH FXVWRP VHWWLQJV ZL]DUG WR FRQ¿JXUH DQG
SURJUDP WKH FRQWUROOHU IRU /LJKWLQJ ORDG FRQWURO. This
IXQFWLRQDOLW\ FDQ RQO\ EH HQDEOHG WKURXJK FXVWRP VHWtings.
127(3URJUDPPLQJFXVWRPVHWSRLQWVZLOORYHUZULWHWKH
GHIDXOW*HODQG$*0EDWWHU\W\SHYDOXHVSURJUDPPHGLQWR
FXVWRPPHPRU\DWWKHIDFWRU\'RFXPHQWWKHQHZFXVWRP
YDOXHVLQWKLVPDQXDOIRUIXWXUHUHIHUHQFH

4.0 OPERATION

5.07URXEOHVKRRWLQJ

(UURU,QGLFDWLRQV
127(,IDQRSWLRQDO0RUQLQJVWDU5HPRWH0HWHULV
DWWDFKHGWRWKH6XQ6DYHU0337XVHWKHVHOIGLDJQRVWLF
IHDWXUHWRGHWHUPLQHWKHFDXVHRIWKHHUURULQGLFDWLRQ
5HIHUWRWKH5HPRWH0HWHU2SHUDWRU¶V0DQXDOIRUPRUH
LQIRUPDWLRQ

6WDWXV/('(UURU,QGLFDWLRQV
PV High Voltage Disconnect
RTS Shorted
RTS Disconnected
Damaged local temp. sensor
Damaged heatsink temp. sensor
Damaged input MOSFETs
Firmware Error

Flashing Red
Flashing Red
Flashing Red
Solid Red1
Solid Red1
Solid Red1
Solid Red1

5.0









1 - heartbeat indication flickers the Status LED off briefly every 5 seconds

%DWWHU\6WDWXV/('(UURU,QGLFDWLRQV









Load High Voltage Disconnect
High Temperature Disconnect
Remote Temp. Sensor Error
External Wiring Error
Load Overcurrent
Load Short Circuit
Custom Setpoints Update
Self-test Error

MORNINGSTAR CORPORATION

R-G Sequencing
R-Y Sequencing
Y/R - G/Y Sequencing
G/R-Y Sequencing
Y/R-G Sequencing
G/R-Y Sequencing
G/Y/R Flashing
R-Y-G Sequencing
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5.2 Common Problems
Problem: No LED indications
6ROXWLRQWith a multi-meter, check the voltage at the
battery terminals on the SS-MPPT. Battery voltage must be
at least 7V to power the SS-MPPT.
Problem: The SS-MPPT is not charging the battery.
6ROXWLRQ,IWKH6WDWXV/('LVVROLGRUÀDVKLQJUHG
see Section 5.1 Error Indications. If the Status LED is off,
measure the voltage across the Solar input terminals of
the SS-MPPT. Input voltage must be greater than battery
voltage. Check fuses and solar wiring connections. Check
solar array for shading.
)XOOWHVWLQJGRFXPHQWDWLRQLVDYDLODEOHRQRXUZHEVLWHDW

KWWSVXSSRUWPRUQLQJVWDUFRUSFRP

5.0 TROUBLESHOOTING

6.0:DUUDQW\
The SunSaver MPPT charge controller is warranted to be free from defects
in material and workmanship for a period of FIVE (5) years from the date of
shipment to the original end user. Morningstar will, at its option, repair or
replace any such defective products.

&/$,0352&('85(
Before requesting warranty service, check the Operator’s Manual to
be certain that there is a problem with the controller. Return the defective
product to your authorized Morningstar distributor with shipping charges
prepaid. Provide proof of date and place of purchase.
To obtain service under this warranty, the returned products must include
the model, serial number and detailed reason for the failure, the module type,
array size, type of batteries and system loads. This information is critical to a
rapid disposition of your warranty claim.
Morningstar will pay the return shipping charges if the repairs are covered
by the warranty.

:$55$17<(;&/86,216$1'/,0,7$7,216

6.0

This warranty does not apply under the following conditions:
 Damage by accident, negligence, abuse or improper use.
 PV or load currents exceeding the ratings of the product.
 8QDXWKRUL]HGSURGXFWPRGL¿FDWLRQRUDWWHPSWHGUHSDLU
 Damage occurring during shipment.

THE WARRANTY AND REMEDIES SET FORTH ABOVE ARE
EXCLUSIVE AND IN LIEU OF ALL OTHERS, EXPRESS OR IMPLIED.
MORNINGSTAR SPECIFICALLY DISCLAIMS ANY AND ALL IMPLIED
WARRANTIES, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
No Morningstar distributor, agent or employee is authorized to make any
PRGL¿FDWLRQRUH[WHQVLRQWRWKLVZDUUDQW\
MORNINGSTAR IS NOT RESPONSIBLE FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES OF ANY KIND, INCLUDING BUT NOT
LIMITED TO LOST PROFITS, DOWNTIME, GOODWILL OR DAMAGE TO
EQUIPMENT OR PROPERTY.
1098 Washington Crossing Road,
Washington Crossing, PA 19877 USA
Email: info@morningstarcorp.com
Website: www.morningstarcorp.com
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7.07HFKQLFDO6SHFL¿FDWLRQV

(OHFWULFDO
Nominal system voltage
Max. battery current
 %DWWHU\YROWDJHUDQJH

Max. solar input voltage
Nominal Maximum Input Power*
12 Volt
24 Volt
Self-consumption
Accuracy
Voltage
Current
 0HWHU&RQQHFWLRQ 

Transient Surge Protection



12 or 24 Vdc
15 A
9±9
75 V
200 Watts
400 Watts
35 mA



1.0 %
2.0 %
SLQ5-
4 x 1500 W

%DWWHU\&KDUJLQJ
Regulation Method
 7HPS&RPSHQVDWLRQ&RHI¿FLHQW
 




 7HPS&RPSHQVDWLRQ5DQJH
Temp. Compensated Setpoints





4 stage
P9&FHOO
&UHIHUHQFH
&WR&
Absorption
Float
Equalize

%DWWHU\6WDWXV/('V
)DOOLQJ9
G to Y
12.1
 <WR)ODVK5  
 )ODVK5WR5  

5LVLQJ9
13.1
Y to G

)ODVK5WR<

5WR<

1RWH0XOWLSO\[IRU9ROWV\VWHPV

* These power levels refer to the maximum wattage the SS-MPPT-15L
can process. Higher power arrays can be used without damaging the
FRQWUROOHUEXWHI¿FLHQF\ZLOOEHUHGXFHGDWSRZHUOHYHOVPXFKEH\RQG
the nominal ratings.

7.0 TECHNICAL SPECIFICATIONS

%DWWHU\6HWSRLQWV #&

Gel

Sealed

AGM

Flooded

Absorption Voltage

14.0 V

14.1 V

14.3 V

14.4 V

Float Voltage

13.7 V

13.7 V

13.7 V

13.7 V

Time until Float

3 hr

3 hr

3 hr

3 hr

Equalize Voltage

N/A

N/A

14.5 V

14.9 V

Equalize Duration

N/A

N/A

3 hrs

3 hrs

Equalize Calendar

N/A

N/A

28
days

28
days

Max. Regulation Voltage1

11.5 V / 11.0 V

2

99

Low Voltage Disconnect
Low Voltage Reconnect

15 V / 30 V

2

1

Not temperature compensated. 15 V @ 12 V nominal, 30 V @ 24 V nominal
Adjustable by switch, not temperature compensated. 11.0 V / 12.1 V setting
can be modified in custom settings.
2

(QYLURQPHQWDO
 $PELHQW7HPSHUDWXUH5DQJH
 6WRUDJHWHPSHUDWXUH

Humidity
Enclosure

MORNINGSTAR CORPORATION




&WR&
&WR&
100% N.C.
IP10 (indoor)
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7.0

127(7HPSHUDWXUHFRPSHQVDWLRQLQFUHDVHVUHJXODWLRQ
YROWDJHLQFROGWHPSHUDWXUH$9 9#9QRPLQDO 
PD[LPXPEDWWHU\YROWDJHOLPLWSUHYHQWVGDPDJHWR
VHQVLWLYH'&ORDGV

Mechanical
Power terminals wire size (max.)
 
6ROLG



 
0XOWLVWUDQG


Fine strand
Terminal Diameter
Power terminals torque (max.)
RTS terminals wire size (max.)
Wire gauge (min)
Wire gauge (max)
RTS terminals torque (max.)
Dimensions
 :HLJKW










$:*PP
$:*PP
#8 AWG / 10 mm2
0.210 in / 5.4 mm
35 in-lb / 4 Nm
#22 AWG / 0.3 mm2
#12 AWG / 3.0 mm2
0.4 Nm / 3.5 in-lb



see inside front cover
OEVNJ

(I¿FLHQF\DQG'HUDWLQJV

)LJXUH6603379ROW(IÀFLHQF\&XUYHV

7.0 TECHNICAL SPECIFICATIONS

)LJXUH6603379ROW(IÀFLHQF\&XUYHV

7.0

Figure 12. Output Current vs. Heatsink Temperature
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Figure 13. Output Current vs. Array Voltage

&HUWL¿FDWLRQV

EMC Directives
 ,PPXQLW\(1
 (PLVVLRQV(1ZLWK$DQG$&ODVV%
 6DIHW\(1DQG(1 EDWWHU\FKDUJHUV

Specifications subject to change without notice.
Designed in the U.S.A.
Assembled in Taiwan
© 2013 Morningstar Corporation
MS-ZMAN-SSPPT-C
v03

7.0 TECHNICAL SPECIFICATIONS

$SSHQGL[$:LUH&KDUWV
9ROW1RPLQDO:LUH&KDUW
2QHZD\:LUH'LVWDQFH IHHW
:LUH*DXJH $:*

amps

2QHZD\:LUH'LVWDQFH PHWHUV
:LUH*DXJH PP2

14

12

10

8

6

2.0

3.0

5.0

8.0

13.0

2

70

112

180

287

456

21

34

55

87

139



35

56

90

143

228

11

17

27

44

69



18

28

45

72

114

5

8

14

22

35

12

12

19

30

48

76

4

6

9

15

23

15

9

15

24

38

61

3

5

7

12

19

3% Voltage drop, Annealed copper wire at 20C

9ROW1RPLQDO:LUH&KDUW
2QHZD\:LUH'LVWDQFH IHHW
:LUH*DXJH $:*

amps

2QHZD\:LUH'LVWDQFH PHWHUV
:LUH*DXJH PP2

14

12

10

8

6

2.0

3.0

5.0

8.0

13.0

2

140

224

360

574

912

43

68

110

175

278



70

112

180

286

456

21

34

55

87

139



36

56

90

144

228

11

17

27

44

69

12

24

38

60

96

152

7

12

18.3

29

46

9

15

23

37

18
30
48
76
122
5
15
3% Voltage drop, Annealed copper wire at 20C

9ROW1RPLQDO:LUH&KDUW
2QHZD\:LUH'LVWDQFH IHHW
:LUH*DXJH $:*

amps

2QHZD\:LUH'LVWDQFH PHWHUV
:LUH*DXJH PP2

14

12

10

8

6

2.0

3.0

5.0

8.0

13.0

2

210

336

540

861

1368

64

102

165

262

417



105

168

270

429

684

32

51

82

131

208



54

84

135

216

342

16

26

41

66

104

12

36

57

90

144

228

11

17

27

44

69

27
45
72
114
183
8
15
3% Voltage drop, Annealed copper wire at 20C

14

22

35

56
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