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1. General Information 
To increase the power and current capacity of a solar array with maximum 
power point tracking (MPPT) solar charge controller, more solar panels can 

be added to a solar array to have many more solar panels connected in 
parallel. The newly added solar panels must have same nominal voltage as 
the solar storage battery or battery bank. And the “split wire” (PVs) from the 
panels connected in series of a MPPT charge controller must also have the 

same nominal voltage as the solar storage bank or battery bank.  All the 
solar panels with same nominal voltage may be connected to the Solar 
Charge Maximizer (SCM) controller to charge the same battery or battery 

bank, and to power the DC load (inverter) directly at the same time to in-
crease the total capacity of a solar array. 
 

The common negative Solar Charge Maximizer controller  is compatible with 
common negative MPPT solar charge controller. (The common negative 
MPPT solar charge controller has the “PV-” terminal and “Bat-” terminal 
connected inside the MPPT solar charge controller.) 

 
The solar panels with 60 cells are 24V solar panels. 24V solar panels can 
charge the 24V  battery through the mechanical relay contact (s) in the solar 

charge maximizer (SCM) controller to minimize the heat that would be gen-
erated in the other solar charge controller systems. 
  

The Benefits of a Solar Charge Maximizer system: 
¨Maximize the total load power capacity of an off-grid solar array with MPPT 

solar charge controller 

¨Maximize the power output in the solar panel partial shading and varying 

solar radiation conditions 

¨Maximize the service life of solar panels, as compared to other high volt-

age string inverter system with potential induced degradation issue 

¨Maximize the efficiency of a solar array by eliminate the heat generated in 

the electronic components of other solar charge controllers 

¨Minimize the risk of electrical shock and fire hazard, as compared to other 

high voltage solar array 

¨Minimize the maintenance cost, as compared to other systems with many 

small micro-inverters near the solar panels (located outdoor). 
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2. Principle of Solar Charge Maximizer (SCM) Controller 

In a 60 cells 24V solar panel system, the voltage of 24V solar storage 
battery can be maintained between 25.5 ~ 28.8 V, and a solar charge 

maximizer (SCM) controller  is always charging the solar storage battery 
at or near the maximum power points in any solar radiation conditions. 
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3. The Application of Solar Charge Maximizer Sys. 

PV
s 

More solar panels in parallel 

may be added for SCM with 
total 120 amps capacity 

A Typical Common Negative  

Solar Charge Maximizer (SCM) Controller Diagram 
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* Common negative v common positive systems  
As the diagram indicated, the common negative max-
imum power point  tracking (MPPT) solar charge con-

troller has its “PV-” and “Bat-” terminals connected 
inside the MPPT solar charge controller.   

The  common negative solar charge maximizer (SCM) 
controller may only works with common negative 

MPPT solar charge controller to charge the same 
solar energy storage battery or battery bank.   

The  common negative solar charge maximizer (SCM) 
controller must NEVER be connected with a common 

positive MPPT solar charge controller to charge the 
same solar energy storage battery or battery bank.   

Common Negative Solar Charge 
Maximizer (SCM) Controller System 

Þ In the compatible common negative MPPT 
and SCM controller system, both MPPT solar 
charge controller and solar charge maximizer 
(SCM) controller can charge the same battery 
or the same battery bank; 

Þ Both MPPT solar charge controller and SCM 
controller can also power the same inverter at 
the same time; 

Þ Higher voltage “PV+” is connected to MPPT 
solar charge controller, and the split wire 
“PVs” with same nominal voltage is connected 
to the solar charge maximizer controller. 
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* Integrating with MPPT solar charge controller 

As the Typical Common Negative Solar Charge Controller and Solar 
Charge Maximizer (SCM) controller System Diagram on page 06 indicat-

ed, the solar charge maximizer controller increase the current capacity 
of an existing  MPPT solar charge controller system by connecting split 
wire to the SCM, and install more panels in parallel. 
 

There may be two or more solar charge maximizer controllers in the 
same solar array to charge the same battery or battery bank. Unlike the 
solar array system with two or more MPPT solar charge controller, the 

solar charge maximizer controller will not affect the maximum power 
points tracking  of  MPPT controller. 

Þ In a solar array system with two or more MPPT solar charge 

controllers, all the MPPT controllers will not operate at maxi-

mum power point, should a single MPPT controller fails to 

track and maintain the maximum power point in the ever 

changing solar radiation conditions.  

Þ In a solar array, there may be unlimited number of solar 

charge maximizer controllers. The maximum power point is 

actually maintained by the nominal voltage of the battery or 

battery bank. One SCM controller will not affect the operation 

of any other SCM controllers in the same system.  

For model “24VCN120A” (without automatic turnoff), all the solar 

panels connected in parallel in a solar charge maximizer (SCM) con-

troller system, shall include a junction box with blocking diode inside 

the sealed box (called “J” box by the manufacturer). Otherwise, one 

blocking diode shall be installed for each solar panel on site.   
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* Charging lead/acid, AGM, GEL batteries 

When charging the  lead/acid, AGM 
etc. battery without battery manage-
ment system (BMS), the jumper wire 
must be removed, and the overheat 
protection switch with cable must be 
connected., with the temperature 
switch strapped to the battery bank. 

* Charging Lithium-ion Phosphate (LiFePo4) batteries 
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SCM 

Bat+ 

Bat- 

Pv- 

Bat+ 

MPPT 

DC LOAD 
INVERTER 

BATTERY 

Bat- 

When charging the 

Lithium-Ion  Phos-

phate (LiFePo4) bat-

tery  with battery man-

agement system 

(BMS), the optional 

over-heat switch with 

cable may not be in-

stalled. But the termi-

nals at the bottom of 

the SCM must be con-

nected with the jump-

ing wire. 

* Powering the DC load _off-grid or grid-tie Inverter 
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Powering grid-tie or off-grid inverters 

Þ In a solar charge maximizer controller system, 
the inverter may be connected to the battery 
directly.  

Þ The SCM controller may charge the battery and 
power the DC load _inverter at the same time. 

Þ The high current draw from the inverter will not 
affect the performance of the solar charge 
maximizer (SCM) controller. 

In a 24 volt nominal SCM Controller system,  the invert-

er shall  include voltage control to activate the inverter 

power output when the voltage is between 26.5v ~ 

28.0V,  and de-activate the inverter power output 

when the voltage drops down to  25.0 volts. 

* Typical application in the hybrid system 

SCM 
Pv- 

Bat- 
200A  
Fuse 

Bat- Bat+ 

MPPT 

BATTERY 

ATS 

INVERTER 

GRID AC 
POWER 

AC LOAD 

VAC  

Bat- Bat+ 

Pv- 
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The Typical Hybrid System without Net Meter Application 
of the Solar Charge Maximizer (SCM) Controller 

Þ This is the typical application for residential homes, or 

small business buildings with grid power supply. 

Þ The solar charge maximizer (SCM) controller system may 
cut the hydro cost by 30% ~ 100%, depends on the day 
time power consumption, capacity of solar panels and the 
capacity of the solar energy storage battery.  

Þ The Automatic Transfer Switch (ATS) in a 24v nominal 
voltage system may be set to power the load from the 
SCM controller system when the battery voltage reach 
between 26.5 V ~ 28.0 V, and  transfer the load to grid 

when the battery voltage drops to 25.0 V. 

· As per the hybrid system diagram indicated, the chassis of 

the automatic transfer switch (ATS) , inverter shall be 

chassis-grounded.  

· The  solar positive wire “PV+” (connecting MPPT solar 

charge controller) OR solar negative wire “PV-” may be 

grounded as per the local electrical code requirement. But 

NOT both. 

· In  a common negative solar charge maximizer controller 

system, the split wire “PVs” (connecting solar charge max-

imizer controller must NEVER be grounded. 

· In any case, the frames of the solar panels must be earth-

grounded to prevent the damage from lightning strike. 
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All the solar panels connected in parallel, with the 

same split wire nominal voltage shall have the same 

nominal voltage (24V) as the SCM controller.  

* Application of multiple solar charge maximizer controllers 

In a common negative solar charge maximizer control-

ler system,  more solar charge maximizer controllers 

may be added into the system to charge the same bat-

tery and power the same inverter at the same time. 

SCM2 

Bat- 

Bat- Bat+ 

MPPT 

SOLAR PANEL FRAME 
MUST BE EARTH-

GROUNDED 
AC LOAD 

BATTERY 

Pv- 

Pv- 

Bat- 

INVERTER 

SCM1 
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4. Identification of parts, contents included 

Remove four screws in the front to have the access inside 
the SCM controller, and follow the instruction to adjust the 
“START” & “STOP” charging voltage pre-set value. 
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Front panel of the SCM 

Þ “ON/OFF” light: The light is on when the SCM is turned on, 
and the 24V battery is connected. 

Þ “Pre-Charge/ Li-ion wakeup” light: The light may be ON 
only when the pre-charge switch is turned on, and power 
from solar panels is waking up a LiFePo4 battery, or pre-
charge the capacity in an inverter before connecting. 

Þ LED display: The display shows the battery voltage (or It 
shows the “PVs” solar panel voltage when the SCM is off). 
It shows the charging current through SCM. It also shows 
kilowatts or watts and kilowatt hours reading.   

Þ “OK” button: The LED display will be automatically turned 
off, when the charging current is lower than 300 mA for 
one minute. Pressing “OK” will turn on the display when it 
is off.  (UP/DOWN arrows are not used in 24VCN120A+) 

Þ Charging light: The light is on when the SCM controller is 
ready for charging. It also means that the battery voltage 
is between the pre-set value of  the “START” and “STOP” 
charging range of solar charge maximizer controller. 

· In the 24V system, the “START” & “STOP” charging value has 

been set for “26.5” & “28.8V” in the factory .  

· When the battery voltage reaches 28.8V, the SCM will stop charg-

ing, and the MPPT solar charge controller will float charge the 

battery regardless it is lead/acid, AGM or LiFePo4 batteries. 

·  The “START” & “STOP” charging value may only be changed by 

the authorized dealer or service technician on site.  

· Too high “STOP” value may cause damage to the battery without 

BMS. Too high “START” value may cause SCM short-cycling. 
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Left side of 
the SCM & 
copper lugs 
accessories 

Þ “ON/
OFF” Pre-
charge Switch: 
This switch 
may only be 
turned on, 
when the 
LiFePo4 
battery with 
battery 
management 

system (BMS) has shut down the battery for over-current 
protection. It may only be used during daytime when the 
voltage from the solar panels is available. 

Þ Pre-charge “ON/OFF” switch may be used to pre-charge 
the capacity inside the inverter before turning on the 
inverter to prevent overcurrent  from the LiFePo4 battery. 

Þ “PV-” & “BAT-” terminals:  Heavier copper lugs mat be used 
to replace the “1/0 AWG x 5/16”Ø” copper lugs. The 200 
Amps Fuse between “PV-” & “BAT-” terminals is installed 
in the factory. The charging current from MPPT solar 
charge controller will also be passing through this fuse. 

Þ If the maximum charging current of SCM is 120 Amps, the 
maximum current of the MPPT solar charge controller 
input is 40 Amps. The total would be 160 Amps.) 

1/0 AWG x 5/16”Ø 

1
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Never install a fuse between “PVs” termi-

nal and “BAT+” terminal. Over voltage or 
over-current to the battery may damage 

the battery, and even cause fire. 

Right side of the 
SCM & copper 
lugs accessories 

Þ “ON/OFF” 
main Switch: This 
switch can be turn 
on after all the 
wirings have been 
connected. The 
switch shall remain 
on during the 
battery charging. 

Þ “PVs” 
terminal: This 
terminal must be 
connected to the 
split wire from the 
solar array. It is also 
connected to the 

positive terminal of all panels in parallel.  

Þ “BAT+” terminals: This terminal must be connected to the 
battery positive terminal.  

Þ The “1 AWG  x 3/8”Ø or heavier copper lugs may be used 
to make the wire connections for solar negative “PVs” and 
battery negative “BAT+” terminals.  Voltage drop must be 
calculated according to the wire size used. Local code must 
be followed to determine to maximum voltage drop. 

2 AWG x 3/8”Ø 

2 AWG x 3/8”Ø 
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5. Installation instruction 
* Tools gathering 

Soldering tools 

All these tools shall be 

required for the proper 

installation of SCM con-

trollers. 

Other tools, such as 

screw drivers, hammer 

drills for the installation 

of SCM to the wall  shall 

still be required.  

 
5/8” socket is required 

for the “BAT+” and “PVs”  
terminals connection. 

 
1/2” socket is required 
for the “BAT-” and “PV-”  
terminals connection. 

 
Tighten the Hex-nuts un-
til the spring lock wash-

ers are fully closed. 
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The solar charge maximizer controller shall be installed 
inside a CSA rated metal box or metal cabinet. 

· The front cover of the solar charge maximizer con-

troller shall remain closed, during normal operation; 

· Minimum 3 Ft (900mm) front service clearance is 

required. 

* Installation Locations 

Through four mounting holes, Install the solar 

charge maximizer (SCM) controller inside a CSA 

rated electrical metal box or cabinets.  

6” (152mm) clearance in all sides between the 

CSA rated electrical box or cabinet and solar 

charge maximizer controller is required.  
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* Connecting solar charge maximizer controller 

DISPLAY 

ON/OFF PRECHARGE 
ON 

OFF 

MAIN 
SWITCH 

PRE-
CHARGE 

SWITCH 

ON 

OFF 

READY FOR 
CHARGING 

FU
S

E 

PVs 

Bat+ 

PV- 

Bat- 

OVER-HEAT SWITCH TERMINALS 

· Do not over tighten the nuts for “PV-” “Bat-” “Bat+” & 
“PVs” terminals with ratcheting wrenches, damage to 
the solar charge maximizer controller may happen. 

· Hand-tighten  the overheat switch terminal only. 
· No fuse can be installed between terminal “Bat+” 

and “PVs”. 
· The wire gauge connecting terminal with copper lugs 

to terminals (“PV-”, “Bat-”, “PVs” & “Bat+”) must  be 
of compliance with local electrical code. 
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* Connecting 24 volts solar panels in parallel 

“MC4 2-1 connectors may be 
used to connect two solar panels 
in parallel, for up to 20 ~25 amps 
current capacity 

More DC breakers may be in-
stalled inside the combiner boxes 
to increase the total current ca-
pacity of a solar array with many 
panels connected in parallel 

· There may be one or more combiner boxes required 
for a solar array to have 120 A capacity solar panels 
connected in parallel. 

· There may be more DC breakers or disconnects 
required for connecting batteries, or battery banks , 

· All the solar panel frames must be earth-grounded 
· All wiring and disconnect, breakers installation must 

be of local electrical codes compliance. 
· The clear plastic covers protecting the connection 

terminals must be attached to the SCM after wiring 
has been completed. 
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Within 7 days from the date of purchase. The solar charge maximizer con-
troller  may be returned to the manufacturer for refund, provide that the 

solar charge maximizer controller is not physically damaged. 
 
Within FIVE (5)  years from the date of the purchase, the faulty solar charge 
maximizer controller may be returned to the manufacturer for repair or re-

placement, provide that the SCM controller was installed by the authorised 
dealer or technician, and it has been  used according to this instruction 
manual book. See also ENERPAK  Limited Warranty Policy. 

6. Content included 
· 1 x Solar Charge Maximizer (SCM) controller 

· 1 x overheat Lead/Acid, AGM battery protection 

cable with temperature switch 

· 1 x manual book  

· 2 of  2 AWG x 3/8” copper lugs 

· 2 of 1/0 AWG x 5/16” copper lugs 

· 4 x mounting screws with plastic anchors 

7. Warranty 

8. General specifications 

General Parameters 

Dimension 8.5 inch x 7.5 inch x 3 inch    

 (216 mm x 190  mmx 76 mm) 

  

Net Weight 1.2 KG (2.64lbs)  

Working Temperature 5 °C to + 45 °C  (indoor) 

Storage Temperature -35 °C to + 75 °C  

Humidity Range 10%  to 90% (non condensing) 

Enclosure IP62 

Altitude <4000m 

Certification LabTest 
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9. Technical specifications 

Electrical  Parameters 

Nominal system voltage 24 VDC 

Rated current  120  Amps 

Maximum battery voltage 29.2 VDC 

Maximum solar input voltage 50 VDC 

Maximum solar input power 3456 watts 

Charging stops at (adjustable) 28.8  VDC 

Charging starts at (adjustable) 26.5 VDC 

Charging voltage drop 0.01 VDC 

Pre-charge (or Li-ion) wakeup 30  mA 

Self-consumption (charging) <250  mA 

Self-consumption (standby_ 
for M/N: 24VCN120A+ only) 

<20 mA 

Recommended Inverter (or 
ATS) START voltage  

26.5 ~ 
28.0 

VDC 

Recommended minimum battery charging current = maxi-
mum total solar array current  (‘PVs” + MPPT) —  minimum 
DC load current during daytime  (Amps) 

Recommended minimum solar energy storage battery capac-
ity = 200 AH (25.6V) / per 50 amps solar array capacity.  
{Example: six of 60 cell, 240 watts solar array may  have a 
total charging current  of 50 amps. The recommended 25.6v 
solar energy storage battery capacity is 200 AH.} 

Recommended Inverter (or 
ATS) STOP voltage  

25.0 VDC 

Phone: 1-416-335-0100 
Fax:      1-416-335-1200 
Email:  support@enerpak.ca 

Primary Business Address 
800 Denison Street, Unit 3A 
Ontario L3R 5M9 
Canada 

ENERPAK 

Dealer / Technician Contact:   


