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Introduction

IMPORTANT:

This manual provides safety guidels and installation information for the
FLEXmax Series Charge Controllers. It does not provide information about
specific brands of PV modules and supplies limited information on batteries.

Contact the supplier or manufacturesf the PV modules or batteries for
additional information.

jme

Thank you for purchasing a FLEXmax 8giCharge Controller (CC). Thebkargecontrollers offer an
efficient, safe, multi-stage recharging process thablongs battery life and assures peak performance
from a PV array.

Each charge controller is designdd seamlessly integrate witbther OutBack components and can
be remotely monitored and corijured (up to 1000 feet or 300 nters away) using the optional
OutBack Power Technologies system displays.

Features

The FLEXmax Charge Controllerguontinuous Maximum Power Point Tracking (MPPT), which seeks
out the maximum power available from a PV array amgks it to recharge the batteries. Without this
feature, the PV array does not operate at the ideal voltage and can only operate at the level of the
battery voltage itself. (See page 95 for a descriptmf MPPT.) Each charge controller continuously
tracks the arrayes maximum operating power.

The FLEXmax Series has two models available:

¥ FLEXmax 80: 80 amps maximum continuous output cuent (up to 40°C without thermal derating)
¥ FLEXmax 60: 60 amps maximum continuous output cugnt (up to 40°C without thermal derating)
Both models have the following features:

¥ Supports 12, 24, 36, 48, and 60 Vdc battery voltages

¥ Backlit LCD display screen with 80 charasté lines, 20 characters per line)

¥ Last 128 days of operational data are logged for review

¥ Voltage step-down capability allowing higher PV array voltage configuration

¥ Manual and auto-equalize cycle

Firmware

This manual covers FLEXmax firmware revision 002.001.xxX.

900-0009-01-00 Re€ 5



Introduction

FLEXmax 80 FLEXmax 6C
Figure 1 Charge Controller Features

Soft Keys

Four «softZ keys are located directiglow the LCD. The functions of the soft keys will vary depending
on the location of the user within the menu strugte. Some soft keys will be used for navigation.
Some soft keys will be used for programming.

Soft key functions are identified by text itne LCD screen directly above the key (eEXIT). In this
manual, soft keys will be identified by brackets (for exampEXIT>. Not every soft key may be used
in some screens.

Main Menu LCD

[ EXIT i 1@ ) <= Soft Key Commands

Soft Key Buttons O O O O <EXIT>, <GO> etc.
SK1 SK2 SK3 SK4

Figure 2 Soft Keys

6 900-0009-01-00 Re€



Installation

Standards and Requirements

All installations must comply with national and lotalectrical codes; professional installation is
recommended.

N IMPORTANT:
@ The charge controller is designed for indoor installation or installation inside a

weatherproof enclosure. It must not be exped to rain and should be installed out of
direct sunlight.

Grounding

This product is intended to be Btalled as part of a permanently grounded electrical system as shown
in the wiring diagrams shown in Figure 6, Figure 7, and Figure 8.

7

The FLEXmax equipment ground is marked with this sym

The following importart restrictions applyunless superseded by local or national codes

Y

%

3

The negative battery conductor should be bonded to the grounding system at ooihe point in the system.

If a GFDI is present, the battemggative and ground are not bonded together directly but are connected
together by the GFDI device when it is on. All negative conductor connections must be kept separate from
the grounding conductor connections.

The FLEXmax controller is not intended to be wired into a positive-ground configuration. However, certain
telecom applications may require this ediguration. If it imecessary to build a positive-ground system with
OutBack products, contact OutBack Technical Supporta360.618.4363 before proceeding.

Additionally, consult the online forum atvww.outbackpower.com/forum/ , where this subject has been
discussed extensively.

If damaged or malfunctioning, the FLEXmax should ohb/disassembled and repairely a qualified service
center. Please contact the local renewable energy @e@hstaller for assistancelncorrect reassembly risks
malfunction, electic shock or fire.

DC and Battery-Related Installation Requirements

Y
3
Y
7

Y

Y

Shut off all DC circuit breaketsefore connecting any wiring.
Torque all the FLEXmax wire lugs agobund terminals to 4 Nm (35 in-Ib).
Copper wiring must be rated at 75°C or higher.

Use up to 35 mri(2 AWG) to reduce lossaad ensure highest performancef the FLEXmax (smaller cables
can reduce performance angdossibly damage the unit).

Run positive and negative cables side by side.

~ Keep cables together (e.g., ugira tie-wrap) as much as possittle allow the inductive currents
to cancel.

~ Ensure paired cables pass through teameknockout and conduit fittings.

DC battery overcurrent protection mudbe used as part of the instatian. OutBack offers both circuit
breakers and fuses for overcurrent protection.

900-0009-01-00 Re€ 7



Installation

Dimensions

WIELEXmax

i‘l =

|\|'1|'['|'\|
FLEXmax 80 = T\

Charge Controller [k I

16.257 (41.3 cm)

St

!
;

(14.6 cm) (10.2 cm)

(oo
FLEXmax 60 . '

Charge Controller \—‘l 13.5Z (34.3 cm)

i
I Jasai]] |

Figure 3 FLEXmax 80 and FLEXmax 60 Dimensions
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Mounting the Charge Controller

@ IMPORTANT:
Install the FLEXmax in an upright position out of direct sunlight.

The FLEXmax is designed to attach
directly to OutBackes FLEXware 500 DC
and FLEXware 1000 DC enclosures
(FLEXware 500 shown) or attach to its
own charge controller brackets (FW-CCB,
FW-CCB2, and FW-CCB2T).

Mounting directly to a FLEXware DC
enclosure:

1. Remove the fan cover and bottom
cover from the FLEXmax.

2. Insert a #10 X 3/8Z sheet metal screw
in the top hole on the side of the DC
enclosure. This will act as a hanging
screw for the keyhole slot at the top
center of the FLEXmax.

3. Hang the FLEXmax on the top screw
and line up its bottom two screw
holes with the holes on the enclosure.

Holes for
#10 x 3/8Z sheet
metal screws

Insert screws
through lower

holesinside 4. |nsert a #10 x 3/8Z sheet metal screw
iiiﬁgﬁge through each hole and tighten
' against the enclosure (screws are
included with each DC enclosure).

o

Keep the cover off until wiring is
completed.

The conduit nipple assembly creates a
sealed connection from the FLEXmax to
the enclosure.

Charge Controller
DC Enclosure (front view)

Mounting to Plywood

Use 1-5/8Z wood screws to secure the
FLEXmax at the top slotted holes and
other interior lower holes as needed,
making sure the unit is straight and level.

Bushing =——»

Conduit
Lock Nut Lock Nut Nipple

Figure 4 Mounting the Charge Controller

900-0009-01-00 Re€ 9



Installation

Wiring
This section provides instructions on installing Ryfay wiring into the FLEXmax controller. See
page 98 for more notes on PV array sizing and operation.

Wire and Disconnect Sizing

IMPORTANT:
@ % Wire sizes must comply with local and natial codes. Input ceductors and circuit

breakers must be rated at 1.56 times theosticircuit current of the PV array (per
NEC). OutBack 100% duty continuous cirdugakers only need to be rated at 1.25
times the short-circuit current.

Y2 Copper wiring must be rated at 75°C or higher.

¥ Use up to 2 AWG (33.6 nijrto reduce losses and ensure high performance of the
FLEXmax (smaller cables can reduce parfance and possibly damage the unit).

FLEXmax 80

3
7
%

7

Ya

The output current limit of the FLEXmax 80 is 80 amps.
Install OutBack PNL-80-DC circuit breakers for disconnect and overcurrent protection

Use a minimum of #4 AWG (25 mMnwire for the output between thé=LEXmax 80 and the battery bus bar
conductors.

The largest PV array must have a rated shorttgircurrent of 64 amps or less under STC (Standard
Test Conditions).

Torque all the FLEXmax wire lugs agbund terminals to 4 Nm (35 in-Ib).

FLEXmax 60

3
3/
7

3

7

The output current limit of the FLEXmax 60 is 60 amps.
Install OutBack PNL-60-AC/DC or PNL-80-DC circa#kars for disconnect and overcurrent protection.

Use a minimum of #6 AWG (16 mMnwire for the output between thé=LEXmax 60 and the battery bus bar
conductors.

The largest PV array must have a rated shortigtrcurrent of 48 amps or less under STC (Standard
Test Conditions).

Torque all the FLEXmax wire lugs agobund terminals to 4 Nm (35 in-lb).

Please refer to the NEC and other electrical coftesecommendations on PV array cable sizing and
recommended length and ampacity.

10
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Installation

Wiring Compartment

/_\ WARNING: Shock Hazard

Make sure all DC circuit breakers are OFF (open) BEFORE making any wiring
connections. Use a DVM to check for voltage on all wires.

The PV (-) and BAT (-) terminals are connected iragtilyn Only one negative wire may be needed to
connect to the (-) wire lugs if the PV - and BA&®Rductors are bonded at the negative bus bar.

See Figure 6, Figure 7, and Figure 8 for sample wiring diagrams.

Auxiliary output
terminals

Battery Remote Wire terminals

Temp Sensor (RTS) 3 1
RJ11 port '
. % Use up to 35 mrh
: | = (2 AWG) wire
MATE/HUB S wff LR LG % Torque to 4 Nm
RJ45 port \ = 5 ; (35in-Ib)
@ Chassis/Equipment
v Ground Lug

Screw holes for mounting the
charge controller

Figure 5 Wiring Compartment

C CAUTION: Equipment Damage

Each FLEXmax requires its own PVyarrBO NOT PARALLEL FLEXmax PV+ and PV-
TERMINALS ON THE SAME ARRAY!

An optional battery Remote Temperature Sensor (RiESecommended for accurate battery charging.

% Only one RTS is needed for multiple OutBack invédieargers and charge contiter units when the system
includes an OutBack HUB and a system display.

¥ When one RTS is used, it must be connected to the component pluggedtimoPort 1 of the HUB.
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Installation

Photovoltaic (PV) Array
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Figure 6 Wiring Diagram - Single Charge Controller with PV Array
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Installation

Photovoltaic (PV) Array
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Figure 7 Wiring Diagram ... Charge ©ntroller with PV Array and Inverter
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Installation

84 Ade Madimum
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Figure 8 Wiring Diagram ... Charge Controller with
PV Array Ground Fault Protection
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Operation

Operation of this unit casists of monitoring screens and progmming screens. The majority of
programming screens are accessed using the main menu. See page 24.

Power Up Screens

IMPORTANT:
f @ E % The default settings of the FLEXmax are £12 Vdc battery bank. Change the
setting after powering up if a dferent battery voltage is used.

¥ Once set, the FLEXmax retains the nomimaltage setting. Following any type of
shutdown or disconnect, it wilteturn to operation automatically.

% The PV array voltage is automaticallytdeted. The PV array voltage must never
exceed 150 Voc.

¥ Itis recommended to restore the FLEXmaxfactory default sétings (see page 53)
and reset the nominal voltage any time the system is substantially revised or the
controller is relocated.

The FLEXmax uses power from thettesy bank to operate. The battery voltage must be at least
10.5 volts or higher to power up the FLEXmax. When battery power is detected, the FLEXmax will go
through a series of power-up screens.

Power Up Screen System Voltage T power up the charge controller:

OutBack 12v_ D 1. Ensure the PV array and battery circuit breakers are OFF.
Powgrystems 2. Turn ON the battery circuit breaker only.
Charge Controller - KU ) ¥ The FLEXmax will show the system battery voltage in the
upper right corner of the screen. If the screen reads
O O O O on Australian Low Battery Voltage please see the Troubleshooting
versions only section on page 91.

¥ If the Australian version was previously selected, AU will
be displayed in the lower right corner of the screen.

. . . OutBack 12v
To change version settings: Power
While turning on the circuit breaker, press and hold the first Charge ngfrtglrlgf- AU
and third soft keys.This brings up theSelect Versionscreen. d
Changing the version settings requires entering a password. O O
NOTE: This process will reset the FLEXmax to its default
settings. It may be necessary to re-enter previous settings.
To change the system password:
) PASSWORD PASSWORD
1. PressNEXT>or<SEL>when theSelect Versionscreen CONTRASENA S
appears on power up. ENT’;*AlSO**: ENTER creen
This will open thePASSWORBcreen. -
2. Press...>or<+>to reduce the number from 150 td41. O OO

PresENTRA>0r<ENTER>0 enter the new password. .
Continued on next page...

Figure 9 Powering up the FLEXmax

Select Versionoffers two types of options. The Emgl (default) or Spanish selections offer
standardized charge settings in two languages. Swieg Australian leaves the menus in English, but
changes the charging parameters. (For details, see Table 6 on page 99.)
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Operation

Version and/or Voltage Setting Screens

Once the password has been entereithe display will return to theSelect Versionscreen.

Select VersionScreen To change the version:
Select Version 1. PressNEXT>or<SEL>to cycle through the version
Elija la Version :
English choices of:
NEXT ENTER ENTRA SEL % English,
OO % Australian, or
= or = % Espanola
\ 4
Select VersionScreen ) L
- 2. When the desired version is displayed, pre&NTER>or
Select Version - .
Elija la Version <ENTRA>to proceed to the confirmation screen.
English

NEXT ENTER ENTRA SEL

- O
=\ or
4
Confirmation Screen
Are you sure?

3. PressYES>to confirm the selection.
English

NO YES
OO
¢
SYSTEM VOLTAGEEreen
SYSTEM VOLTAGE

,1\3 24 36 48 60 TheSYSTEM VOLTAGEreen appears next.
I ENTER
e max automatically detecthe systemes battery voltage
The FLEX ically detexcth b I
$ and indicates it by placing twd* symbols below the value.

Y% If the value indicated is correct, presENTER>

% If the value indicate is not correct for the present system,
Are you sure? ress<1 >to move the™ to below the correct voltage.
12 24 36 48 60 P I >to el oftage

M ¥ Press<YES>to confirm the selection.

NO YES
OO
¢

Status Screen

Verification Screen

In 11.6V 0.0A TheStatus screen is the last screen to be displayed after startup.
Ouct) oé%ﬁ% 8-8 @WH The soft keys below th&tatus screen navigate to the main
AUX: OFF  Sleeping menu and theEnd-of-Day summary screen. See page 17 for

details on theStatus screen.

Figure 10  Changing t he Version Setting
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Status Screen

Thestatus screen displays system information. $ege 18 for detailed information of the different
modes of operation.

The optional OutBack system display shows CC (Ga&ontroller) statuscreens for convenient
distant viewing from the installation location. €& page 59 for the FLEXmax screens displayed on the
MATE3.Please see pages 71 to 83 to view the FLEXmax screens displayed on the MATE (or MATE2).

Status Screen

In 116V The PV voltage will slowly rise to the battery
PV Input Voltage voltage level even when the PV breaker is off ...
this is normal as the Pvapacitors charge up.

0.0A
PV Input Current
Out 13.8V Battery Voltage
Navigation
Status Screen
00A In 11.6V 0.0A
: Out 13.8V 0.0A
Output Current 0.000 kW 0.0 kWH
AUX: OFF  Sleeping
5 OO
Instantaneous
0.000 kW i i
[ J Kilowatts Pressing the f.|r5t soft key (SK1)
opens the main menu screen.
Status Screen
Daily Accumulated
In 11.6V 0.0A
[ 0.0 kWH J Kilowatt-hours Out 13.8V 0.0A
0.000 kW 0.0 kwWH
AUX: OFF  Sleeping
OO
AUX Status =)
(ON or OFF)
AUX: OFF
Pressing SK2 opens the end-day
summary menu and logging.
Mode of Operation
Sleeping See page 20

Figure 11  Status Screen
900-0009-01-00 Re€ 17



Operation

End-of-Day Summary Screen

The end-of-day summary screen appears after onaihof continuous Sleepig (see page 23). This
screen can be opened any time by pressing the sed®oft key while in the status screen, providing a
summary up to that point.

End-of-Day Screen

( Today h
Day (up to 128 days)
. J
( 000Ah )
Accumulated
Amp-hours
. J
4 N\
00.0kWH
Accumulated kWh
Total Power
. J
4 N\
011vp Peak Input Voltage
. J
4 N\
00.0Ap Peak Output Current
. J
4 N\
0.00kwp | Peak Output Power
in Kilowatts
. J
4 N\
Maximum Battery
MAX 14.7 V Voltage Obtained
. J
4 N\
Accumulated
ABS 01:00 Absorb Time
. J
NOTE: e 2
When finished viewing the Minimum Bat.tery
Voltage Obtained
end-of-day screen(s), be sure to ( MIN 14.6 V y
return the display to the status
screen. Otherwise, it will not reset
the counters when the sun rises the [ h
next morning. The values will Accumulated
continue to accumulate. FLT 00:00 | Float Time

Figure 12 End-of-Day Summary Screen
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Navigating the End-of-Day Screens and Data Logging

Status Screen

In 116V 0.0A
Out 13.8V 0.0A

0.000 KW 0.0 kWH »
AUX: OFF  Sleeping
OO

Pressing the second soft key
(SK2) opens the end-of-day
summary menu/logging.

End-of-Day Screen

Today O00Ah 00.0kWH

011Vp 00.0Ap 0.00kWp

MAX 14.7V ABS 01:00 »
MIN 14.6 V FLT 00:00

OO O

Press SK2 to open the
CLEAR LOGcreen.

End-of-Day Screen

Today 000Ah 00.0kWH
011Vp 00.0Ap 0.00kWp
MAX 14.7V ABS 01:00
MIN 14.6 V FLT 00:00

OO%

Press SK3 to open the previous
dayes summary screen.
Continuing to press this soft key
will cycle back through the last
128 daily summary screens.

End-of-Day Screen

Today 000Ah 00.0kWH
011Vp 00.0Ap 0.00kWp
MAX 14.7V ABS 01:00
MIN 14.6 V FLT 00:00

OO

/

Pressing SK4 will bring up
the summary for the 128
day back.

Figure 13

900-0009-01-00 Re€

End-of-Day Screen

Today 000Ah 00.0kWH
011Vp 00.0Ap 0.00kWp

¢ MAX 14.7V ABS 01:00
MIN 14.6 V FLT 00:00

OO

~ Press SK1 to return to the
status screen.

CLEAR LOG Screen

The dalily statistics or the accumulated
statistics are stored othe charge controller's
static memory. A new log «dayZ begins when
the controller enters Wakeup. (See page 24.)
Logs accumulate for up to 128 days. See
pages 75 and page 76 for details.

CLEAR LOG

BACK TOTL DAILY
O )
OR
\ 4

Are you sure?

NO YES
OO
= OR =
\ 4
End-of-Day Screen
Today 000Ah 00.0kWH
011Vp 00.0Ap 0.00kWp

MAX 14.7V ABS 01:00
MIN 14.6 V FLT 00:00

OOO

Press SK1 to return to the
status screen.

This data log can bdownloaded to an SD
card. The MATE3 system display is required

for this download. See page 69 for details on
this feature.

Navigating the End-of-Day Summary Screen



Operation

Modes of Operation

The FLEXmax has 25 different modaat will display on the statuscreen. These messages will vary
with function. The FLEXmax modes consist of @as charging stages, equalization, various reasons
for stopping charging, and certai specialized operating modes.

The amount of time required before starting @pation is dependent on the module type, ambient
temperature, and the amount of sunlight directly othhe PV array. Normally, the FLEXmax starts in the
morning within a few minutes of the P¥rray being exposed talirect sunlight.

The FLEXmax modes of operation will change ocoaally during the day based on the PV array
output and the battery system state of chargdhe FLEXmax operating modes are displayed at the
bottom right hand corner of thestatus screen. See Figure 11.

Figure 14 shows an example of the various stagé®peration during battery charging and the
messages shown during each stage. Battery charging is described in detail on page 96.

o
=5
SNOGQZING BULK ABSORB FLOAT| | SLEEPING
B0 =
ZZZZT. ...
. [ A
| ) )
* — L=
o I A / \
5" | PV ARRAY| | 1 N
540
S
an { N
. BATTERY | |
20
15 {
1 l = = = = = = ‘5\ = =
= = = = = =

Time

Figure 14  FLEXmax Battery Charging and Modes

Absorbing

The FLEXmax is in the Absorbing stage of a thremgstcycle, regulating the battery voltage at the
Absorbing voltage set point. While the battexs are held at this voltage, théhgT counter in theMisc
menu counts up from zero toward the user-definesbsorb Time Limit (See pages 44 and 49.) The
charger will exit this stage and enter the Float stage if tBbgTtimer reaches the time limit, or if the
Absorb End Ampsetting is reached. (See page 49.)

If the battery voltage drops below thébsorbing voltage (see page 26), tHeLEXmax reverts back to
the Bulk charge stage and displaj$PPT Bulkas shown on page 22. Ti@hgTcounter will begin
counting back toward zero.Lower voltages will cause the timer subtract minutes at a faster rate, as

shown onTable 1 on page 21.
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Table 1 Battery Voltage and Charge Timer
Battery Voltage ChgT (Charge Timer) Activity/Display
t12.4V, 24.8V, 37.248,6 V, or 62.0 V, | No change.
and less than the Absorbing voltage

<12.4V,24.8V, 37.2V,49.6 V,0r82.0 | For every minute elapsed, 1 minute is
subtracted from the timer

<12.0V,24.0V, 36.0V, 48.0 V, or80.0 | For every minute elapsed, 2 minutes is
subtracted from the timer

<11.6V,23.2V,34.8V,46.6 V, d ¥8 For every minute elapsed, 4 minutes is
subtracted from the timer.

Auto Start (Auto ReStart)

This setting allows the user to dose between continuous MPP trackingy occasional restarts of the
sweeping process. A restart mesthe controller abandons the existing maximum power point and
sre-sweepsZ, or begins gathering new power pbitata. See page 52 fanore information.

¥% Mode 1: Once every 1.5 hours in the Bulk charging stage

¥% Mode 2: Once every 1.5 hours in the Bulk, Absorbing and Float recharging stages

¥ Mode 0: Auto ReStart is disabledmpletely. It will continously tick the maximum power point without
starting over.

NOTE If enabled AutoStart also occurs during thtMPPT EQycle. See page 23.

BatTmpErr

The battery temperature sensor is shorted or damabeThe charging voltage will not be temperature
compensated and the cooling fan Wicontinuously operate. See th&ection on RTS compensation on
page 50.

BatTooHot

The battery temperature sensor has detected a bajteemperature of over 50°C. The FLEXmax will
stop charging the battery and wait for the battery to cool below 50°C.

Charged

There is an external DC source othliean PV keeping the battery above theoat voltage set point
(see page 26). The FLEXmax will stop charging bezidtus not needed. The display may also appear
when the cycle is transitioning frorAbsorbing (upper target voltage) td-loating (lower voltage).

EQ
The charger is in a cycle of equalization. (See p&®¢ This is the time elapsed in hours and minutes

since theBATTERY EQUALIZE VOIs&SBpoint was met.

If this set point is nbmaintained, the controller will revert back tMPPT EQ (See page 23.) The EQ
timer will pause until the batteries are regulated at tiBATTERY EQUALIZE VOIsESpoint again.
The paused time can be viewed in tiend-of-day Summaryscreen (see page 18).

EQ Done

Once the set EQ time (between 1 and 7 hours) hascessfully completed, the FLEXmax will transition
to Float stage.EQ Donewill be displayed either until a butto is pressed or the next morninges
wakeup. The FLEXmax will transitionRfat stage at the end of the completed equalization cycle.
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Operation

EX-Absorb

There is an external DC source othtban PV keeping the battery above th&bsorbing voltage set
point. The FLEXmax will stop clgamg because it is not needed.

Floating

The FLEXmax is in thidoat stage of a three-stage cycle, relging the battery voltage at theé-loat
voltage set point. This stage tiemperature compensated. (See pa@&.) If the battery voltage drops
below the Float voltage, the FLEXmax will employ the MPRTiction to draw more power from the

PV array. (This may occur if the batteries are pamgetoads.) If this happens, the operating mode will
change toMPPT Float (See below.)

GT Mode

The FLEXmax is in Grid-Tie mode. In a system avit®utBack grid-interactive inverter, a HUB, and a
system display, the FLEXmax will dispfay¥ Mode,if and only if, the inverter is in Sell mode and the
FLEXmax is in thelPPT BULKrMPPT FLOAModes. This message alswlicates that Grid-Tie mode
communication has been established betweehe inverter and charge controllerGT must be

selected in theMPPT Modeadvanced menu in order to be viewed. (See page 47.)

High Voc

This indicates the PV arrayess open-circuit voltagéoo high for the controller to safely operate
(> 145 Vvdc). This should only occur with sysgeosing 72 Vdc nominal PV arrays in very cold
temperatures (below -15°C / 5°F). The FLEXm#xautomatically restart operation once the PV
arrayes open-circuit voltage falls ensafe level (145 Vdc or lower).

C CAUTION: Equipment Damage

Voltages in excess of 150 Vdc are likely tondge the FLEXmax controller. The PV array
should be designed to avoid ever reaching these voltages.

Low Light or Snoozing

ALow Light or Snoozing mode indicates that the PV voltage lsgh enough to activate the FLEXmax,
but there is not enough current available toharge. During the initial tracking (s&¥akeup and
Tracking), if it is determined to be too late (or too early) in the day, the FLEXmax will disphayLight
for a few seconds and then displ&noozing for five minutes (default) This reduces energy usage and
unnecessary powering of the FLEXmax. This messa@dso displayed in extremely cloudy weather.

MPPT Bulk

This is a Maximum Power Point Tracking modeigfhharvests the maximumvattage available from
the PV array. The controller is tryitmregulate the battery voltage towards thébsorbing voltage

set point. Normally the charge controller entersishmode at the beginning of the day or when a new
charge cycle begins. The controller may also enteststage if there is not enough PV energy to
maintain a different stage, such asbsorbing. See page 20 for more information.

MPPT Float

This is a Maximum Power Point Tracking modeigfhharvests the maximumvattage available from
the PV array. The controller is tryitgregulate the battery voltage towards th&loat voltage set
point. Normally, the charge controller enters this mode if it was in Fleating mode (see above) and
there was not enough energy tamaintain the battery voltage.

22 900-0009-01-00 Re€



MPPT EQ

The equalization cycle has started and the charge aofier is trying to regulate the batteries at the
BATTERY EQUALIZE VOIséSpoint. Once this voltage has been reached, the displayed mode will
change toEQ.

Before equalizing, battery loads should be turned aind the battery should be charged so the charge
controller can quickly reach the EQ voltage set pbirDtherwise, the charge controller may have
difficulty reaching or maintaining the equalization process.

Equalization is not battery tmperature compensated.

New Voc

The FLEXmax is measuring a new open-circuit panel voltage (Vidus mode tells the user that
external conditions have changed. After displaying this message, the charge controller will enter
Tracking mode to perform power point tracking again.

OvrCurrent

This condition occurs if more than 6 amps flowsifn the battery to the FLEXmax, or if more than
100 amps is drawn from the FLEXmax by the batteTo reinitiate power production, presRSTRT>
in the Misc menu (see page 45). If this continues tocar, the unit may be malfunctioning.

Over Temp

The FLEXmax is too hot. If this message appearsfuéy check to see if the heat sink is extremely
hot. To help control its operating temperatur@yoid installing the FLEXmax in direct sunlight.

Re-Cal

There are certain conditions that can confuse therent measuring method inthe FLEXmax. If this
happens, the FLEXmax will temporarily stop andaalibrate. This may happen because of high
temperatures or current flowing from the battery. # displaying this messge, the charge controller
will enter Tracking mode to perform power point tracking again.

Sleeping

The PV voltage is two volts less than the battery agke. This normally appears at night, when no PV
energy is available. This may also appear durihg day when the FLEXmax is transitioning between
certain states, or due to other conditions. Aftdmree hours ofSleeping the FLEXmax will transition to
Zzzzz..mode.

Sys Error

This indicates an internal non-vdlile memory error. The unit will stop operating when this message
is displayed. Call OutBack Technical Support if this message appeh60.618.4363).

Tracking

In Tracking mode, the FLEXmax is doing an initial tkireg of the panel voltage from Voc towards
battery voltage after wakeup. This also displayed when the conther transitions from a target set
point (Absorbing, Floating,or EQ to the MPPT statePPT Bulk, MPPT Floaty MPPT EJ
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Operation

Unloaded

The battery terminals have become disconnectedhis may mean that the battery circuit breaker
breaker has tripped. It can also appeathié nominal battery voltage is set too low.

Wakeup

As the PV open circuit voltage (Voc) rises above the battery system voltage by two volts, the FLEXmax
prepares to deliver power to théatteries, although it does not pgorm MPPT in this mode. During

this period (initial tracking), the FLEXmax is cdéting the PWM duty cycles, turning on power supply
voltages in the proper sequences, and making intaircalibrations. It also measures a new Voc at this
time. InWakeup, the daily statistics of a single FLBx (amp-hours, kilowatt-hours, etc.), will

accumulate into the total statistics. The daily g#tics and the end-of-day samary will clear, and the
controller will begin logging a new «dayZ. A FLEXntambined with a HUB and a MATE will log this
information at midnight. On the MATE3, the dataglging will occur at the interval scheduled in the
MATE3 data logging parameters.

127277...

The FLEXmax will displ&zzzz.. after 3 hours of continuouSleeping. This transition indicates that
the controller recognizes its night. It will performiWakeup when voltage is avéable (see above).

Initial Operation

Status Screen Turn the PV input circuit breaker ON. The FLEXmax automatically detects the
In 113.6V 0.0 A PV input voltage.
Ouéloég'iyv 88 ?WH The FLEXmax enteWakeup, transitions toTracking, and prepares to
AUX: OFF __ Sleeping charge the batteries by tracking thenaximum power point of the solar array.
OO During the initial tracking, the input P¥ource is gradually loaded from the
open-circuit voltage (Voc) to % of the \¢o Within this range, the FLEXmax
Status Sceen seeks the maximum power point.
In 000.0V When the FLEXmax goes inRe-Ca) Auto Restart orWakeup, modes,
among other conditions, it peforms an initial tracking.

If PV voltage register800V when the PV circuit breaker is
OO OD ON, check the polarity of the PV connections.

Figure 15 Initial Operation

Changing the Settings on the FLEXmax
Accessing the Main Menu

The main menu allows the user to adjust andlibrate the FLEXmax for maximum performance.

Status Screen Main Menu
From the statusscreen, press SK1 to '(g‘utllf’z-%\\// %-%AA TE%har&er AAUé( Lighé
. . . ISC vance

open the main menuscreen. 0.000 KW 0.0 KWH Logging _ Stats

AUX: OFF Sleepin i 1
To return to the status screen from the eng SSIE. GO
main menu, pressEXI|T> OO @ OO
(also SK1). > mm) =

Figure 16  Accessing the Main Menu
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Main Menu Map

Main Menu )

1 Charger Aux Light From _the main menu, a user can choqse among the
EQ Misc Advanced following FLEXmax functions by aligning the arrow
Logging Stats next to the desired selection.

EXIT 1 I GO

<EXIT>returns to theStatus screen.
<[ > moves the cursor to the left.

<1 > moves the cursor to the right.
<GO>goes to the setup screen for the
chosen tion.

T Charger ) ¥ Charger,CHARGER SETUP
Adjusts theCurrent Limit, Absorbing,
EXIT | i GO and Float recharging voltage set points.

See page 26 for details.

T Aux ¥ Aux,AUX OUTPUT CONTROL

Provides a secondary control circuit for a vent fan,
/ error alarm, and other system-related additions.

See page 27 for details.

T Light % Light,BACKLIGHT CONTROL
Adjusts the backlighting of LCD screen and soft
\EXIT__| TGO key buttons.

See page 41 for details.

(Ch ) % EQBATTERY EQUALIZE

I EQ
] Activates battery equalization recharging
\EXIT__1 l_GO J (manually or automatically).

See page 42 for details.

( r A % Misc,MISCELLANEOUS
I Misc
] S Additional settings and service information.
LB GO See page 44 for details.
e 2 % Advanced , ADVANCED MENU
| Advanced Optimizes/fine-tunes the charge controller.
\EXIT__1i T _Go J See page 46 for details.
¥ Logging,DATA LOGGING
( ) Displays recorded power production information.
T Logging See page 54 for details.
\EXIT_ i T_Go J
Y STATSSTATISTICS
4 N\
Displays recorded peak system information and
1 Stats cumulative kilowatt-hours and amp-hours.
\EXIT | T _Go

See page 55 for details.

Figure 17 Main Menu
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Operation

Charger Screen

Charging settings should follow the battery manufacturer's recommendations. This screen allows
changes to the recharging voltage set pointstife default settings do not match the manufacturer's
recommendations. (For an explanation battery charging, see pages 96 and 97).

% Current Limit
% Absorbing
% Float

The default charger output current limit setting is:

¥ 80 amps for the FM80, and
¥ 60 amps for the FM60.

This setting is adjustable from 5-80 amps.

\ IMPORTANT:
/ @ N\ ¥ Check the battery manufacturerss reaconendations for the optimal charging

settings for the type of batteries being used.

% An appropriate circuit breaker, or overcurrent device, must be used between the
battery and the FLEXmax.

% If a battery remote temperatursensor (RTS) is used, set figsorbing and Float
setting voltage based on a 25°C/77°F settinRTS compensated voltage values can
be viewed in theAdvanced menu screen under th&®TS Compensatiormeading.

Main Menu

To access the Charger screerand adjust the settings:
T Charger Aux Light ) . .
EQ Misc Advanced 1. From the main menu, press thel > or<| > soft key to

Logging  Stats move the 1 to the left of theCharger function.

EXIT i GO
2.  PresxGO>to open theCharger screen.
OO OO The | indicates which set point is selected.
3. Press b>tomove thel to the set point that needs to
be changed.
T Charger 4. Presg+> to increase the value d...Jo decrease
the value.
EXIT i T _Go
OO
* \ 4
Charger Screen
Current Limit T 80A
Absorbing 14.4V To Exit:
Float 13.8v s .
EXIT B - Y2 Press<EXIT>once toreturn to the main menu.
¥ Press<EXIT>twice toreturn to the status screen.
-y N X
*

Figure 18  Charger Setup Menu
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Aux Screens

The AUX (Auxiliary) is a secondary control circuit , essentially, a small power supply that provides a
12 Vdc output current (up to 200 milliamps/2.4 wa) to an isolated load. It is eith@N (Active High)
with 12 Vdc available at the output ddFF(Active Low) with 0 Vdc at the output. It can also be set to
AUTQ so that it activates when certain criteria are met.

The AUX output can respond to specific criteriadacontrol cooling fans, ventans, load diversion,
fault alarms, and automatic generator control. In some cases, such aBVh€rigger Night Light, or
Diversion:Relayapplications, the polarity ofthe output can be reversed so that a lack of power
activates the output. This function is controlled through theux Polarity screen in theADVANCED
MENU (See page 53.)

NOTE Diversion:RelayandDiversion:Solid Stcan be used for A€oupling applications.

The AUX output can also be controlled extelty through the system display. See tlevner's Manual
for the system display (if used) for details.

¥ Only oneAUX MODEan operate at a time (even if other modes have been preset).
¥ See Figure 27, page 39, for an diaty setup wiring diagram example.

Table 2 Aux Mode Functions

Mode Name Function/Purpose Set Points Aux Polarity
Vent Fan Function: ¥ Threshold Not Available
When the threshold voltage set point is Voltage

exceeded, the AUX output will change state for
at least 15 seconds. If the set point continues to
be exceeded, the output will remain in that state
until the voltage falls below the set point.

Once the voltage decreases below the threshold
voltage, the AUX output will remain in that state
for another 15 seconds. It will then deactivate.

Purpose:

This mode is intended t@perate a vent fan for g
battery enclosure to ventilate hydrogen gas
from the enclosure.

PV Trigger Function: ¥ Threshold Active High:Activates the
When the threshold voltage set point is Voltage output when the voltage
exceeded, the AUX output will activate. % Hold Time | €Xceeds the set point.
When the threshold voltage decreases below Act