SmartGauge Ownerd/Installation manual

This manual appliesto software revision r1.06, r1.07

Quick installation guide

This quick install ation guide assumes SmartGauge is being installed for the first time. If thisis not the case,
refer to the main sedion of this owners manual as the power up sequencewill be different.

1. By referenceto the diagram below run a cale (1.5mm sg minimum) from the battery negative post to
the terminal marked GND in the diagram. This cable MUST go to the battery post. NOT to hus bars,
isolation switches, fuse panels, current shunts etc.

2. Run a 1.5 mm sq cable from the B1 terminal on SmartGauge to the battery paositive post of the
auxiliary battery bank. This cable must have afuse rated at 3 amps fitted as close to the battery as
possble (but not inside the battery compartment) This cable MUST go to the battery post, NOT to bus
bars, isolator switches, fuse panels, shunts or distribution panels.

3. If asemond bettery isto be monitored for voltage run another 1.5 mm sqg céble from the B2 terminal on
SmartGauge to the pasitive battery post of the second bettery bank.. This cable must have afuse fitted
rated at 3 amps as close to the battery as posshble (but not inside the battery compartment)

After first displaying the software and kettery model revisions, SmartGauge will then show “bt 1" in the
display and the PGM/Batt 2 LED will be flashing. Use the Status/Seled button to scroll this value up to the
battery type that corresponds with the battery type of the auxiliary battery bank acording to the foll owing:-

Number-Battery type

Deep cycle, wet cdl, antimony lead add

Gel Cell lead add

AGM — Absorbed GlassMatt (VRLA Vented Recombinant Lead Acid)

Hybrid —cdcium/antimony (usually marked as dual purpose or “leisure”) lead aad
Carbon Fibre lead add

Maintenance free(wet cdls but no way to top up the dedrolyte) lead add

OO~ WNPRF

When the required typeisin the display, smply pressVolts (set) or Batt 2 (exit)

The display will now be showing the battery voltage, pressng Batt 2 will display the voltage on the second
battery and the PGM/Batt 2 LED will belit.

Pressng the Status button will display the dharge status as a percentage from 0 to 10Q Thiswill initially be
showing 75% which may or may not be @rred. If you know what the dharge status of the battery is you
can manually set this to correspond (seethe main owners manual) with the batteries. Alternatively, if you
are aurrently using the batteries (i.e. regularly discharging and charging them) you may smply leave
SmartGauge to synchronise itself. This will typically take 2 or 3 dscharge and redcharge cycles.
SmartGauge can synchronise itself in one discharge and recharge cycle but in order to doso the discharge
hasto go below 75% (actual, not displayed) and the charge has to excead 95% (actual, not displayed). Once
either of the these mnditions has been met, SmartGauge will synchronise itself and trac the battery state
of charge from that time onwards. Synchronisation is not an instant effed. It is gradual over a period o
time.

If a SmartBank is being installed (or is already installed) and conneded to SmartGauge, simply plug the
RJ11 communicdions cable into the SmartBank socket on SmartGauge and into the remote socket on
SmartBank. SmartGauge will autodeted the corred type of SmartBank and display “Sb S for SmartBank
Standard or “Sb A” for SmartBank Advanced.



That completes installation and initial setup of SmartGauge. For operation and detail s of further functions
such as alarms, error codes, SmartBank options, etc refer to the main sedion of the owners manual.
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Full setup and usage detail s.

Installation
Disclaimer.

The information contained herein relating to install ation is for guidance only. It is believed to be arred at
the time of writing. It is the installer's responsibility to ensure compliance with any relevant safety
regulations, codes of pradice, legal requirements etc. The manufadurers, suppliers, deders and/or their
agents cannot be held responsible for any bread of such requirements as a result of any information
contained herein. Install ation of SmartGauge impli es accetance of these terms.

The purpose of this manual is to enable the installer to install SmartGauge in a manner that permits it to
operate & designed. This manual’s purpose is not to educate the install er on the legal requirements of any
particular type of install ation. The manufadurer, supplier, deder and/or their agents cannot know what the
final installation will be axd therefore canot possbly know what the legal requirements of such
installation may be. These days, particularly in Europe, legal requirements change faster than the weaher
and it is pradicdly impaossible to kegp up with such changes.

Installation of SmartGauge is incredibly smple and should be cmpleted in a very short time. Only two
connedions are required to operate SmartGauge for normal use. A ground connedion (battery -ve) and a
power feed connedion (battery +ve).

Important installation notes (please read all before continuing with installation).

1. B1 = Battery 1 * this must be the main auxiliary/domestic battery bank being monitored. Do not
attempt to use SmartGauge to monitor the state of charge of an engine battery. Do not conned B1 to
the engine battery. B1 = auxili ary/domestic battery. B2 = another auxili ary/domestic battery OR an
engine start battery.

2. Battery 1 and Battery 2 must both be the same nominal voltage. i.e. bath 12 volts or both 24 volts.
SmartGauge canot be used on a mixed install ation.

3. Battery 1 and Battery 2 MUST share a @mmon regative. It is not possble to install SmartGauge on 2
isolated battery systems or on 2 battery systems with a @mmon pasitive..

4. Keepthe cdlerunto the batteries as short as possble. And keep the two leads close together,

5. Use1l.5mmsg cable & aminimum.

6. In order to comply with most safety regulations, and standard good pradice a fuse rated at 3 amps
should he fitted in the positive lead as close to the battery as pradicd but not inside the battery
compartment unless the batteries are cetified as sfe for use in habitable or seded compartments (i.e.
usually Gel cdls or AGMs) or unless the batteries are externally vented via their own ventilation
system.

7. The fea to SmartGauge battery +ve and zve redly MUST go to the battery posts. It is NOT
accetable to take the feeds from bus bars, distribution panels, fuse panels or isolation switches.

8. The feal to SmartGauge battery +ve and zve redly MUST go to the battery posts. It is NOT
accetable to take the feads from bus bars, distribution panels, fuse panels or isolator switches. Yeswe
know that isthe same & number 7 but it is VERY important so we thought it wise to reped it.

9. Oncethese cdles are runfrom the batteries to SmartGauge, do not be tempted to tadk other equipment
onto them. These power feeds must be for SmartGauge and ONLY SmartGauge. The voltage & e at
the SmartGauge end of the wires MUST be identicd to the voltage & the battery posts. If you conned
other equipment to these cales then it will not be the same. If the voltages are not the same,
SmartGauge ssimply will not operate corredly.

10. Points 7, 8 and 9above ae aiticd.

11. Powering other loads from these two cables includes powering equipment for alarm functions. If an
alarm function is being used to power a sounder or light etc, then the darm equipment must have it's
own power feed. It is not acceptable to use the power feals to SmartGauge for any other purpose.



12. If SmartGauge is being installed in an installation with an existing ammeter or amp hours counter
utilising a current shunt then normally, al equipment would be connected to the load side of the shunt,
not to the battery side. This does NOT apply in the cae of SmartGauge. Firstly, SmartGauge MUST
be mnneded dredly to the batteries in order to function corredly. Secondly, the airrent drain of
SmartGauge is 9 low that it will not make any differenceto the ammeter using the shunt. In any event
the arrent drain of SmartGauge is probably well below the measurement range of the ammeter.

I'm going to repea part of the &ove. The power fead to SmartGauge MUST be diredly from the battery
posts. Even aredly goodinstallation could easily suffer a 0.1 volt drop between the battery posts and the
distribution panel under heavy load. A poa installation could suffer up to 0.5 volts drop urder even
moderate loads. The oppaite gplies during charging. It is imperative that SmartGauge measures the
BATTERY voltage and not the distribution panel voltage. Even 0.01 volts can make ahuge difference to
the operation of SmartGauge. SmartGauge does not care what the voltage is at the distribution panel. It
only cares what the voltage is at the battery posts.

Powering up SmartGauge

By referring to the included flow charts you may find a quick glance through this manual, followed by
referenceto the flow chartsisall that is required in order to operate and understand SmartGauge

SmartGauge incorporates non-volatile memory for certain functions. This is a type of computer memory
that will retain the information stored in it, indefinitely, even without power. SmartGauge therefore knows
whether it has been used before and is smply being switched badk on foll owing power failure or whether it
isbeing installed and powered up for the first time. The two different power up sequences result in different
functions and displays from SmartGauge.

First time power up

On powering yp SmartGauge for the first time the display will show the software revision information.
The following are just examples. They are required for troubleshoating.

r1.03 Software revision 1.03
b1.05 Battery model revision 1.05

SmartGauge will then display 2SC° whilst it performs a System Check of the system battery voltage.
SmartGauge will then display 2SC12° or 2SC24° indicaing that it has deteded either a 12 a 24 volt
system. Refer to the flow chart headed “First time power up or following factory reset” for detail s of the
expeded display during a first time power up.

Finaly it will display @bt 1° and this is your oppatunity to seled the battery type. Refer to the section
headed “Battery types” for further details. Presing the Status button will scroll through the available
battery types. Pressng the Volts button will seled and store the airrently displayed battery type, the
display will flash 4 times to signify the data has been written to computer memory and finally the display
will move on to show the arrent battery voltage.

That completes the installation and initial setup.

Pressng the Status button will display the Charge status (see Note 2 in addendum) as a percentage thus
aC 75°, pressng the Volts button will revert to displaying battery voltage thus 213.75° (these ae just
examples). Pressng the Batt 2 button will show the voltage on Battery 2 if SmartGauge has been install ed
to monitor this battery. The PGM/Batt 2 LED will be lit whenever Battery 2 is being displayed.

Torevert to bettery one, pressthe Volts button or the Status button.

You may noticethat it is not posshle to seled 2Status® on battery 2.



Initially SmartGauge defaults to a charge status of 75%. This will probably be incorrect initially. There are
4 very simple ways this can be corrected.......

1. If you know what the state of charge is (for instance you may know the batteries to be fully
charged) you can enter the setup menu and manually set the charge status to what you know it to
be.

2. Charge or discharge the batteries to approach 75%. When the actual state of charge of the batteries

and the displayed charge status meet, SmartGauge will be in perfect synchronisation with the
batteries and will track the charge status from that time onwards (see Note 2 in addendum).

3. Forget SmartGauge is there for 48 hours. Get on with your life, using your battery system as usual,
SmartGauge will automatically catch up over the next few charge and discharge cycles of the
battery bank. Unlike all other battery state of charge meters currently available, SmartGauge
becomes more accurate the longer it is used. All other battery state of charge meters become less
accurate the longer they are used and require repetitive resetting from the user.

4. The last method is to switch on a charger of some sort (mains powered, alternator, wind turbine, it
matters not what) and wait until either you know the batteries are fully charged or the charger tells
you they are and goes into float. Then manually set the charge status to 100%

SmartGauge is now up and running. That is all there is to it. For further details, and details of the setup
menu, alarm functions etc refer to the remainder of this manual.

Important note

On first powering up SmartGauge it performs the System Check in order to ascertain whether the system is
12 or 24 volt. SmartGauge does this by simply taking 8 voltage readings and averaging them. Then
deciding whether this measured battery voltage is indicative of a 12 or 24 volt system. If, at the time of this
check, the battery voltage is outside the normal range for these 2 voltage systems then SmartGauge may
detect the wrong system. The voltage would have to be wildly out but it could happen that SmartGauge is
installed on a 24 volt system with totally flat batteries at say 16 volts instead of around 25 volts. This would
result in SmartGauge detecting a 12 volt system.

Likewise SmartGauge may be connected to a 12 volt system with a faulty charger operating at say 19 volts.
This would cause SmartGauge to detect a 24 volt system.

If either of these happen, then SmartGauge simply will not operate. Once normal battery voltage is restored
SmartGauge will show a permanent HI or LO and an E 04 error. If this happens the only solution is to carry
out a ‘Reset to factory defaults” , ensure the battery voltage is correct, and reapply power.

Power up following power loss

SmartGauge requires a permanent power feed in order to operate. It cannot operate and accurately track the
state of charge of the batteries if it’s power feed is not permanent. Should SmartGauge lose power it will of
course shut down. On reapplication of power it will continue where it left off with the following changes.

Charge Status will no longer be accurate. It may be necessary to revert to one of the four methods described
under the heading ‘First time power up” in order to ensure that the actual charge status of the batteries and
the charge status as indicated by SmartGauge agree with each other.

If Primary alarms were set to operate on low charge status, then the alarm will have been disabled. Low
voltage alarms will remain active. All the set points such as voltage or status activate and deactivate levels,
low status timer etc will remain as they were, but an actual low status alarm will be switched off.
Secondary alarms will remain as they were set prior to the power failure.

The display will alternate between volts and E 01 (error 01 — lost power) until a key is pressed. This is to
alert the user to the fact that power has been lost. E 01 will continue to flash forever until a button is
pressed, if another error occurs the new error will not take over, E 01 will remain as the priority error. If the



display goes into slegp mode the eror will always continue to flash. Again this is to aert the user to a
problem.

The E 01 error alerts the user to the fad that power has been lost and therefore the ctharge status may no
longer be acwrate. This is the sole reason for this error code. Once abutton is pressed the display will

move on to show something like 2.36 a 17.49 + Thisis the gproximate time in hours and minutes snce
power was regpplied. It will count up to a maximum of 99 hours and 59 minutes and will then remain at
that display, it will not rest or wrap round. Thisis handy in that if you know when the power was regpplied,
it may help you A) identify the problem and B) make abetter dedsion on whether the charge status will

need to be reset or whether SmartGauge will have dready resynchronised itself.

Note that thistime is approximate. The internal clock in SmartGauge is only as accurate & it needsto bein
order to cdculate the charge status of the batteries. It does not need atomic dock accuracy in order to do so.
The time displayed will be acarrate to within about 10%

All other functions and settings will remain as they were prior to the power failure. There is no need to
reset any other functions. SmartGauge will remember ALL settings (with the exception that status alarms
will have been disabled).

Refer to the flow chart headed ‘Repower up following power failure” for details of the expeded display.

Note that re powering up SmartGauge results in a mmpletely different display from when it is first
powered up following first installation (or following a reset to factory defaults). In particular it does not
cary out the System Check (23SC°) and dces not ask for the battery type. Both these parameters are stored
in non-volatile memory and will be retained from the previous use.

Also note that following regppli cation of power SmartGauge will continue to operate & previously so given
timeit will catch up with the dharge status of the batteries. But remember that a previoudly set Status alarm
will now be switched off.

If for some reason it is required to revert the unit to 2as new® status, prior to first install ation (perhaps the
unit is being moved to a new install ation, or someone has been playing with the setup menu and messed the
settings up) then refer to the sedion headed 3Reset to fadory defaults?

Basic use

The basic use of SmartGauge is extremely smple. Assuming fadory defaults have been left alone and that
the initial power up sequence has been foll owed thisis how it will operate.

Pressang the Volts button will display volts on battery 1. Presing the Status button will display charge
status on battery 1 (seeNote 2 in addendum). Pressng the Batt 2 button will show the voltage on battery 2
and the PGM/Batt 2 LED will light up solid to show that the airrent display is not the usual battery 1. To
revert to Battery 1 display, pressVolts or Status.

2 minutes after pressng any button the display will blank. Thisis a power saving feature (the display uses
more power than the rest of SmartGauge so blanking the display results in a mnsiderable power saving)
and SmartGauge will continue to operate, cdculating the charge status and monitoring for error conditi ons,
alarms etc. Pressng any button will bring SmartGauge out of slegp mode and the display will once aain
operate for 2 minutes. Sleg mode is user defeaable. Refer to the sedion headed @Display Modes® for

alternative displays.

If the battery voltage goes outside the measurement range (9 to 17 volts for 12 volt systems, 18 to 34 volts
for 24 volt systems), the volts display will show 2HI° or 3_0° while the voltage remains outside the range.
An E 04 error will also be displayed and will remain displayed, to alert the user to a problem, until a button
ispressed.



If the battery voltage remains below the low voltage warning for the set battery type an E 02 error will be
displayed. If the battery voltage remains above the high voltage warning for the set battery type an E 03
error will be displayed.

The high and low voltage warnings described above ae preset limits which vary for ead battery type.
Quite simply, they are the voltage and time limits, outside of which, battery damage may occur or other
dangerous conditions may arise such as the production of explosive gasss..

If power islost an E 01 error will be displayed.

8HI° and 3.O° aror displays are only shown if the display is currently set to &/olts®. They are not
displayed if the display is %t to 8Status®. They are dso not shown if the display has gone into slegp mode.
But the resulting E 04 error will remain displayed.

All error codes E 01, E02, E 03 etc are shown whatever mode the display is st to. They are shown even if
the display has gone into legp mode.

The setup menu

The setup menu allows the user to adjust and set many of the parameters that SmartGauge uses. These
being:-

Battery type

Charge Status

Alarm functions
Error code disabling
Display modes
Display brightness
Lock function
SmartBank functions

If SmartGauge is installed in conjunction with the SmartBank split charge system another menu appeas to
setup the functions and parameters for SmartBank. This menu will not appea unless a SmartBank is
physicdly installed and conneded to SmartGauge with the communications lead.

Further, some extra functions appea in the SmartGauge setup menu when a SmartBank is installed. These
extrafunctions do not appea in the menuif SmartBank is not install ed.

To enter the setup menu press bath the Volts and Status buttons $multaneously and keep them pressd.
After 2 seconds the display will change. If no SmartBank is install ed, the display will show 2bt x° (battery
type x). If a SmartBank is installed the display will show 2Su 1° (Setup menu 1). 2Su 1° continues on to
the main SmartGauge setup menu. Seleding2Su 2° will move on to the SmartBank setup menu. Pressthe
Volts button to choose 2Su 1°. Pressng the Status buttone will changeto 2 Su 2°.

Assuming you seleded 2Su 19, you are now in battery type setup mode. Refer to the sedion below headed
aSetup mode — Battery type®

In order to simplify use and programming, in al setup menus there is a fixed convention. This does not
vary at any time.

Firstly, when in the setup menu, the PGM/Batt 2 LED will flash. This is the only time this LED will ever
flash. So if you ever seethis LED flashing, someone, somewhere, has left SmartGauge in setup mode.
(That acually isn't entirely true. The PGM/Batt 2 LED will also flash when SmartGauge is sowing time
since repower up and during the initial power up sequence + in esence, the PGM/Batt 2 LED will flash
whenever SmartGauge is not in the normal operation mode).



Whilst in setup mode dl internal cadculations gop. SmartGauge cainot cdculate the charge status of the
batteries whilst various parameters are being changed in the setup menu. A few minutes whil e you set up an
alarm will not matter, SmartGauge will soon catch up. Learing SmartGauge in setup mode for long periods
of time would mean it would run out of synchronisation with the batteries and either require time to cach
up or it would require manual setting of the charge status. For this reason there is a time limit on the setup
menu. Eadh item to be set will allow approximately 2 minutes for the user to set the function. After this 2
minutes, the currently displayed seledion will be written to SmartGauge memory and the setup menu will
be eited. SmartGauge will then revert to normal operation.

The display will never go into slegp mode when in the setup menu.

When in the setup menu, the main legends on the buttons are no longer adive. Instead the secondary
legends are the gpropriate functions. The secndary legends are in blue smaller letters underneah the
main legends.

Pressang the Select button will scroll the aurrent displayed value or option to the next avail able one. At the
last value, SmartGauge will avrap round® to the first value and continue. So pressng the Select button will
simply scroll round and round all available values indefinitely.

Pressang the Set button will set the displayed value, the display will flash 4 times to show the value has
been written to memory. The display will then move on to the next menu item.

Pressng the Exit button does the same & pressng the Set button except that after writing the value to
memory, it exits the setup menu instead of moving on to the next item. This prevents you having to tap
buttons all the way through the setup menu after you have set your desired function.

At any time, when moving onto a hew menu item, the existing value (be it alarm voltage set points, battery
types, display modes etc) will be displayed first. So simply pressng the Set button will show eat seleded
item without ever changing any of them. This all ows you to look through the menu to chedk all the settings
without changing any of them or having to remember what they should be set to. Unlessyou spedficdly
change afunction or parameter with the Seled button, nothing will be changed.

Refer to the flow chart headed 3SmartGauge setup menu - no SmartBank installed® for full detail s of all
the functions.

Setup mode — Battery type

On entering the setup menu the first item to be set is the battery type, shown as 2bt x° where 2 bt® signifies
battery type and @x° shows the aurrent seleded type. If thisis a first power up, 2 x° will be 1. Otherwise it
will show whatever isthe arrent seleded battery type.

The battery types are numbered 1to 7 and are as follows:-

Note that thisis not intended as a full description of battery types. Merely sufficient information to enable

you to seled the crred battery type for your batteries. If you are unable to identify the battery type from
the manual supplied with the batteries the foll owing options will usually yield goodresults.

A. Telephone the supplier and ask them which of the following groups the batteries best fit into.
B. Ask the manufadurer the same question.
C. Visit the battery manufadurer's website where they usually have full technicd details of all

battery types (except one very large battery manufadurer whose &echnicd spedficaions® page
simply shows the battery dimensions and weight!).

Typel Standard wet cdl deep cycle Lead Acid - also known as Antimony/Antimony
Use this stting for:-
1. Standard vented Lead Acid deep cycle



2. Lead add recombinant (have acaalyser in the ca to recmbine the oxygen and hydrogen back
into water that is normally lost during charging in a standard Lead Acid battery) NOT to be
confused with VRLA (AGM)

Type2 Gel Cell
Use this stting only for Gel Cells
Note that there ae adually severa different types of gel cdl batteries. They vary in order to
adhieve faster recharge times for certain types and some permit a higher charge voltage. These
different charaderistics do affed your charger settings but they do not affed the operation of
SmartGauge. SmartGauge simply needsto know that the batteries are Gel Cells. The adual type of
Gel Cdll isnot important.

Type3 AGM - Absorbed Glass Matt - also known as VRLA (Vave Regulated Lead Acid or Vented,
Remmbinant Lead Acid + it depends who you ask!). Use only for genuine AGM batteries. These
batteries behave in a cmmpletely different way to the other battery types and SmartGauge will not
operate arredly with any other setting.

Type4 HYBRID - Also known as Antimony/Calcium. Often marked as dow maintenance® (NOT
maintenance fred. These batteries are a @mpromise between an engine start battery and a true
dee cycle battery. They usually have fewer plates than an engine start battery but more than atrue
deep cycle battery. They also usually use a @mbination of cdcium and antimony in the lead plates
(as oppased to just antimony in a true deep cycle battery and just cadcium in an engine start
battery) and are sometimes labelled as being suitable for leisure AND engine starting (two
completely incompatible requirements). They are not a true deep cycle battery (some would argue
that they have the disadvantages of both types and none of the advantages) and will not last very
long when used for this purpase but they are ammonly seen and used (probably becaise they are
much chegper than deep cycle batteries) and are therefore supparted by SmartGauge.

Type5 Carbon Fibre
Use only for Carbon Fibre batteries which, again, behave very differently to the other types.

Type6 Maintenancefree Calcium/Calcium.
This type of battery is not designed for deep cycle use but they are commonly used as such (again,
probably because they are chea). They will suffer a very short life when used as such but people
continue to use them so SmartGauge supparts them.

Type7 Do not seled type 7. This battery type is a aistomisable battery model for use in spedal
installations and in normal use will ke changing itself to dfferent models. Note that type 7 is not
avail able on first power up. It only appeas on the setup menu after the initial power up sequence..

Also note that there is no setting for engine start batteries. They are rorally unsuitable for deep cycle use,
will last lessthan 20 dscharge/recharge cycles and are therefore not supparted.

Setup mode - Charge Status

Charge status can be manually set to any value between 0 and 10Q%. In order to do so, enter the setup
menu as usual, then pressthe Set key until 2Cxxx° is displayed. 2 C° signifying Charge status, the xxx will
be the aurrent caculated charge status. Pressng the Select button will scroll up to and including 100 then
wrap round to 0 and start again. When the desired value is displayed, pressthe Volts key. The display will
flash as usual to show the value has been stored. The display will then move onto the next menu
itemY/4Y/aY/4/4/a

Alternatively, as usual, pressng the Exit button will write the value to memory then exit the setup menu.
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Setup mode - Alarm Functions

See the section headed “Alarm outputs” for details of the alarm hardware. This section deals only with
setting the alarms in software.

There are two types of alarm incorporated in SmartGauge. The Primary Alarm and the Secndary
Alarm. They both operate on the same hardware output but are designed for different purposes. The first is
the Primary Alarm which can be set OFF or set to operate on a user programmable low voltage or to
operate on one of two types of user programmable low charge status.

Setup mode - Primary Alarm

On entering this section of the setup menu the display will show “PA X”. PA signifying Primary Alarm.
“x” displaying either “O” “ U”*“ S”. or “t”. “O” obviously means alarms are switched Off i.e. disabled.
“U” means low Uoltage alarm is enabled, “S’ means low Status alarm is enabled. “t” means a timed low
status alarm is enabled. “S” and “t” type alarms are more fully described under their respective headings.
The Select button will scroll round them as usual. The Set button will set the desired alarm. The display
will flash showing the value was written to memory.

Changing the alarm rype will cancel any currently active alarms.

On selecting “PA O”the display will flash and then move onto the next item in the setup menu, Secondary
Alarms.

Setup mode - Uoltage alarm

On selecting “PA U the display will flash as usual to show the value was written to memory. The display
will then show “XX.XX” which is the voltage below which the actual battery voltage will have to fall in
order to trigger (activate) the alarm output. This is the activation voltage. The factory default for this value
is 11.80 volts. Pressing the Select button will scroll this value up to and including 16.50 volts. It will then
wrap round to 10.50 volts then continue to scroll upwards. When the desired value is displayed, press the
Set button to write the value to memory, the display will flash as usual. The display will once again show
“xx.xX”. This is now the voltage which the actual battery voltage will have to rise to in order to deactivate
the alarm. This is the deactivation voltage. The factory default for this is 13.20 volts. Pressing the Select
button will scroll this value up to 16.50 volts, it will then wrap round to whatever value was previously
entered for the alarm activation voltage. This means that no matter what you do, SmartGauge will not allow
this value to be set lower than the activation voltage. Pressing the Set button will write the value to
memory. The display will then move on to the next item in the setup menu, Secondary alarms.

Remember, at any time in the setup menu, pressing the Exit button will write the current value to memory
then exit the setup menu.

Clarification.

The battery voltage has to fall below the activation voltage to trigger the alarm.
The battery voltage has to rise fo the deactivation voltage to kill the alarm.

So if the activation voltage is set to 12.00 volts then the battery voltage will have to fall to 11.99 volts to
trigger the alarm.

If the deactivation voltage is set to 12.80 volts then the battery voltage will have to rise to 12.80 to cancel
the alarm.

Although the battery voltage is displayed to a resolution of 0.05 volts (0.1 volts in 24 volt systems),
internally it is measured and dealt with to a finer resolution.

16.50 volts may seem very high for a maximum low voltage setting however this is to allow the low
voltage alarm to be used for two extra functions. One is as a ‘charger failure” alarm, the other is to enable
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the feature to be used to auto-start a generator set feeding a constant current type battery charger and
shutting the generator down at the correct time. These chargers are not very common, but anyone using one
will greatly appreciate this feature.

Setup mode - Statusalarm
There are 2 distinct types of Low Status alarm.

The first is exactly the same as the Low Uoltage alarm but operates on charge status instead of on battery
voltage. So the alarm will activate once the charge status falls below the chosen activation status, and will
deactivate once the charge status rises back up to the chosen deactivation status. This type is designated in
the display as “PA S”

The “PA S type alarm is set in exactly the same way as the “PA U” alarm except PA S’ is selected
instead of “PA U”. i.e. the activation status will be set, followed by the deactivation status. (however see
Note 2 in addendum).

Clarification.

The charge status has to fall below the activation status to trigger the alarm.
The charge status has to rise to the deactivation status to kill the alarm.

The range limits are:-

Activation status = 1 to 75% (it has to fall below this level hence the reason it doesn’t go down to 0%)
Deactivation status = activation status to 100%

Factory defaults are activation status = 50%, deactivation status = 95%. These would be typical figures
used for an auto start gen-set (however see Note 2 in addendum).

The “PA t° alarm is slightly different. If this alarm is set, the alarm will trigger (be activated) once the
charge status falls below the activation status. The alarm will remain triggered until the status rises back
up to the same activation level but then, once this happens, a timer is started which counts down from the
set time period, and when it reaches zero, the alarm is deactivated. The main reason for this type of alarm is
to enable an auto start generator set to be started once the charge status falls to a certain level and then run
for a certain fixed period (see Note 2 in addendum).

On selecting “PA t” the display will flash as usual to show the value was written to memory. The display
will then show “xX” which is the charge status below which the actual battery charge status will have to fall
in order to trigger (activate) the alarm output. This is the activation status. The factory default for this
value is 50%. Pressing the Select button will scroll this value up to and including 75%. It will then wrap
round to 1 and continue to scroll upwards. When the desired value is displayed, press the Set button to
write the value to memory, the display will flash as usual. The activation status is now set.

Note that this activation status shares the same memory as that used for the normal low status alarm. So
changing one, will change the other.

The display will now show “tx.xX”. This is now the time, in hours and minutes, that the alarm will remain
activated for. The default is 4 hours. However, if an alarm of this type is actualy active when you enter the
setup menu (i.e. the alarm LED is on), then this figure will be the current time remaining, on the current
count down timer, rounded to the nearest 15 minutes. This enables the user to increase or decrease the
remaining time for an existing alarm timer run. Pressing the Select button will increase this time in steps of
15 minutes up to a maximum of 9 hours and 45 minutes at which point the display will wrap round to 15
minutes then continue counting up. Once the desired time is reached, pressing the Set button will, as usual,
cause the display to flash, the value will be written to memory and the display will move on to the next
item in the setup menu. If an alarm is not active at the time you enter the setup menu then this time period
will become the default time period for all future status timed alarms.
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Remember, changing the darm rype will cancd any currently acive darms.

Be aware that if this menu item is entered whilst atimed alarm run is adive, and it therefore shows the time
remaining on the airrent run (as oppased to your default run time), then only the time remaining on the
current run will be dfeded. The normal full time for atimed alarm run will not be changed and will remain
asyou last set it (or at the fadory default if no changes have been made). It is not possble to change the
default runtime whilst atimed alarm runis adive.

Note that thistimed period is approximate. The internal clock in SmartGauge is only as acairate as it needs
to bein order to cdculate the charge status of the batteries. It does not need atomic dock accuracy in order
to doso. Thetimed period and the display will be acarate to within about 10%

Also note that internally SmartGauge @unts in secnds whereas the display only shows the minutes. It is
rounded to the nearest minute so when the display counts down and reades zero, there @uld in fad be 30
sends remaining.

Setup mode - Alarms— general

Once an alarm istriggered, the darm output will adivate, the Alarm LED on the front panel will il luminate
and the display will alternate between it's current display (for 3 seands) and the darm display (for 1
seoond). The darm display will either show 2A LU° or 2A LS for Alarm Low Uoltage or Alarm Low
Status respedively. If 2PA t° has been set, then when the darm triggers, the display will aternate in 2
ways. It will show the arrent display (3 seconds), then it will show 2A Lt° (Alarm Low status timed),(1
seoond), it will then revert to the normal display (3 seconds), it will then show the time in hours and
minutes until the darm is due to deadivate (for 1 second). Now when the remaining time is high, it might
read, say, 9.45. And that could give the user a nasty shock thinking the battery voltage is at 9.45 volts. To
distinguish this display from a normal voltage display the time is prefixed with a 2t°. So the display would
show 2t9.45°. Note that when the display reaches 0.00 there could adually be up to 30 seconds remaining.
Thisis because the timer does not display the seconds.

Remember, changing the darm rype will cancd any currently adive darms. Alarm set points and timers
can be changed, and the exisiting alarm will remain adive. But acually changing the darm rype (such as
from low voltage to low status) will cancd the arrently adive darm. Thisisasimple way of cancdling an
adive darm.

If the display isin e mode then the darm output will still adivate but the darm status display will not
show, however the Alarm LED on the front panel will still li ght up. Pressng either button will show what
type of alarm has adivated in case you forget which type you set. And in the cae of 2PA t° will show the
time remaining before deadivation.

Setup mode - Secondary Alarm

The display will show 2SA x°, 2 SA° signifying Secondary Alarm, 2x° showing the aurrent setting. The
default is20°, Off. The purpose of the secndary alarm is to adivate the darm output, perhaps to sound
an external audible warning device or warning light in the event of SmartGauge generating one of it's
several error codes. 2x° can be set to any of the foll owing:-

@) Off Default. Error codes will never adivate the darm output.

U Uoltage Error codes E 02 and E 03 (low or high wltage warnings for seleded bettery
type) will adivate the darm output. Note that if error codes are disabled (the
next function in the setup menu) this scndary alarm will not operate.

r range Error code E 04 (measurement range aror) will adivate the darm output
P Power lost Error code E 01 (Power lost) will adivate the darm output.
A All All error codes. Note that if any error codes are disabled (the next function in the

setup menu) then the disabled error codes will not adivate thisaarm.

13



S SmartBank This option only appears in the setup menu if a SmartBank is installed in
conjunction with SmartGauge. This option allows the Secondary Alarm to
be triggered by SmartBank errors.

Secondary Alarms and Primary Alarms operate independently of each other. They may both be set at the
same time. Adjusting or defeating one will not affect the other. But note that there is only one hardware
output.

If SmartGauge is being used in conjunction with a SmartBank split charge system, and no alarms have been
set then, whenever the Emergency Connect function is invoked, the alarm output will trigger and remain
triggered until the emergency connect function times out. If alarms have been set (either primary or
secondary) this will not happen. See the notes at the end of this manual.

Setup mode -Err or code defeating

There are as many ways to charge a lead acid battery as there are ways to cook an egg. The purpose of this
section is not to describe all such methods of charging or to describe which types of installations are best
suited to each type of charger because that would take an entire book. It is to explain why certain error
codes can be defeated (disabled) and who may need to defeat them.

99% of installations, particularly those where loads are used at the same time as charging, use what are
known as 2 or 3 stage chargers. These chargers use a combination of an initial (the first stage) ‘tonstant
current” charge cycle (usually referred to as the bulk stage) then switch to a second stage of constant
voltage (usually referred to as the acceptance or absorption cycle). Three stage chargers then switch to a
third cycle known as ‘float”.

These types of chargers usually keep to within very well accepted voltage limits during the charge cycle.
For instance a typical gel cell charger would provide full charger current during the bulk stage, then switch
to a constant voltage acceptance cycle at around 14.2 volts. This is because it is accepted that, under normal
use, a gel battery may be permanently damaged at voltages much higher than this. The error code E 03 in
SmartGauge is to warn the user that the accepted high voltage limit for each battery type has been
exceeded. Note that the actual voltage limit, and the times and cycle limits required to trigger this error
code vary for each battery type.

Now most, but not all, people use these 2 or 3 stage chargers. They are the most popular types of chargers
and many people believe they are the only type available or at least that they are the only type worth using.

This simply isn’t the case. Some chargers are referred to as ‘four stage”. This term can actually mean one

of three different types of charger. In one type, the fourth stage is a manually triggerable ‘equalisation”
charge which is a deliberate, controlled overcharge at a higher voltage than usual. The purpose of this
charge is mainly to remove the sulphate that builds up on the plates of lead acid batteries used with three
stage chargers as they age. Another type of four stage charger uses an automatic fourth stage which is a
similar thing but triggered automatically at predetermined charge periods and usually at a slightly lower
voltage than the manually triggered ‘equalisation” cycle. Finally some manufacturers describe as four stage
chargers a normal three stage charger but maintain that the fourth stage is the charger providing power to
the loads via the batteries but without the batteries being run down. We do not consider this to be any
different from a three stage charger. All 3 stage chargers have always had this capability. It is just a by-
product of the way they operate.

Another perfectly acceptable method of charging lead acid batteries (particularly wet cell types) is constant
current charging where the batteries are charged at a constant current until a predetermined voltage is

reached (often in the region of 15.5 volts or more) at which time the charger is automatically shut off.

Finally there are constant voltage chargers which typically use a very high charge voltage of around 16
volts or more but charge for a much shorter period than a typical 2 or 3 stage charger.

14



These types of chargers are not common. Particularly in installations where the batteries are charged at the
same time as loads are connected. This is simply because the high charge voltages utilised can damage the
connected loads. They are usually reserved for installations where all loads are disconnected during
charging however they are occasionally used and these chargers will, in all probability, trigger repetitive or
continual E 03 error codes in SmartGauge.

For this reason the next setting on the setup menu allows error codes E 02 and E 03 to be defeated.

The display will show “EC x”signifying Error Codes and “X”being either “1” for error codes enabled (the
default) or “O” for error codes disabled. Note that this setting only affects error codes E 02 and E 03. The
other error codes will continue to operate.

Note that error code E 02 is a low voltage warning code. The reason this code is also disabled is that users
of the types of chargers that may trigger the E 03 error code are usually experienced users who are aware of
how far they can push batteries in order to get the maximum usage from them. They are typically
professional users who maintain their batteries properly and often run them down to much lower voltages
and charge states than most people.

If the ‘Secondary Alarm” function has been set to activate the alarm on E 02 or E 03, or set to activate the
alarm on all error codes, and E 02 and E 03 have been disabled then they will no longer trigger the alarm.
The remaining error codes will still activate the alarm as programmed.

Setup mode - Display modes

There are 4 display modes available in SmartGauge (there are 3 standard display modes, the fourth mode is
only available if a SmartBank is installed). The modes apply whether the display is showing volts or charge
status.

The default factory setting displays for 2 minutes then goes into sleep mode. This mode is signified in the
setup menu as “dt t” meaning display type = timed. This display will remain active for 2 minutes following
a button press. It will then go back to sleep. Pressing a button will switch the display back on for another 2
minutes.

The second display mode is “dt A” meaning “display type = Always” where the display will always be on
and will never go into sleep mode.

The third display mode is “dt U” meaning “display type = Uoltage” (note as elsewhere in this manual we
write U as opposed to V, we really mean V for volts but it cannot be displayed on a 7 segment display so
we use U as a reminder) where the display will go into sleep mode, after 2 minutes, as usual, below a
certain voltage but will always remain on above a certain voltage. This voltage is actually the upper
deactivation voltage for the low voltage alarm. The factory default setting for this is 13.20 volts (26.40
volts on 24 volt systems). So if this display mode (“dt U”) is selected and the alarm factory defaults have
not been adjusted, the display will blank as normal after 2 minutes if the battery voltage is below this level
but will always be on above this voltage. This makes sense in so far as if the battery voltage is above this
level then clearly the batteries are either being charged or they are incredibly well charged and in either
case the extra few milliamps of power consumed is not an issue. It also allows a keen eye to keep watch on
the battery charge voltage without having to continually press buttons. But when the charger is switched off
you can rest assured that SmartGauge will revert to the minimum required current draw by blanking the
display 2 minutes later.

Note that whilst this setting uses the upper deactivation voltage level of the low voltage alarm, the low

voltage alarm does not have to be enabled or active for this function to operate. The two functions merely
share the same value.
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The fourth setting is “dt S” S signifying SmartBank. In this mode the display will blank as usual after 2
minutes but will wake up on all SmartBank activity. This option only appears if a SmartBank is connected
to SmartGauge.

To select the display mode, enter the setup menu as usual, then press the Volts button until “dt X" is
displayed. “dt” signifying display type, the x showing either t, A, U or S. Now press the status button to
scroll through the three or four values. Press Volts to confirm the choice. The display will flash to show the
value has been written to memory. The display will then move onto the next menu item.......

Setup mode - Display brightness

The display brightness is fully adjustable to enable SmartGauge to be used in any light conditions. One of
the advantages of this type of display (LED — Light Emitting Diode) as opposed to the other common
display (LCD — Liquid Crystal Display) is that they can be read in zero light conditions as well as daylight.
To adjust the display brightness enter the setup menu as detailed above, then press the volts key until
“db x”is displayed. “db” signifies display brightness, x indicates the current brightness which will be from
1 to 8. The factory default value is 4. Pressing the Status button will scroll through the values, wrapping
back round to 1 when 8 is reached. You will see the brightness change as you scroll round. When you find
the brightness level that best suits you press the volts button. The display will flash as usual to show the
value has been stored then SmartGauge will move on to the final item in the setup menu....

Setup mode — Menu Lock

The last item in the setup menu will display Loc0. This allows access to the setup menu to be denied.
Pressing Status will alternate between LocO (meaning lock is disabled) and Locl (meaning lock is enabled).
Setting LocO will allow SmartGauge to continue to operate exactly as before. Setting Locl will prevent
future access to the setup menu. This will prevent ‘meddlers” from interfering with your carefully chosen
settings. All other functions of SmartGauge remain identical. Only access to the setup menu is denied.

If Locl is set, then any future attempts to enter the setup menu will be completely ignored. In order to
unlock SmartGauge it will be necessary to attempt to perform a ‘reset to factory defaults” . Note the word
‘attempt”. If the lock is disabled (Loc0), then ‘teset to factory defaults” will operate as usual. If the lock is
enabled (Loc1) then attempting to perform a ‘teset to factory defaults” will not do so. It will simply unlock
the unit to, once again, allow access to the setup menu.

Error codes and meanings

There are various error codes in SmartGauge. Each one indicating a different problem. These error codes
do not indicate a problem with SmartGauge. They indicate a problem with the installation or other
equipment such as chargers. Take note of this before calling your SmartGauge supplier. For instance, if you
keep getting an E 03 error, this does not mean SmartGauge is faulty, it means your charger is faulty or it is
not of the type you thought it was. Call your charger supplier not your SmartGauge supplier.

All error codes Begin “E” followed by a 2 digit number. The first digit is O for errors relating to
SmartGauge and 1 for errors relating to SmartBank.

With all “E xx” type error codes, the code is displayed alternately with the current display. If the display
has gone into sleep mode, the error code will still be displayed. This is to ensure that an error does not go
unnoticed simply because the display was asleep.

The error code will continue to be displayed after the fault condition that caused the error has cleared. This
means that if, for instance, the charger is intermittently faulty, and occasionally charging at a much higher
voltage than it should be, this would force an error E 03 which would remain in the display even after the
charger had gone back to functioning correctly. In order to clear the error code simply press any button.
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If, whilst an error code is displayed, another error occurs, the new error code will take precedence. The old
error code will be lost. That is to say, only one error code will ever be displayed. The previous error will be
lost for ever (or at least until it next occurs). The exception to this is the unique case of an E 01 (lost power)
error. This error takes precedence over all other errors. That is to say, an E 01 error will remain on the
display until cleared by the user.

EO1 Power was lost and reapplied.

This code has already been described. If power to SmartGauge is lost, when it is reapplied SmartGauge has
no way of knowing how long power was lost for nor can it know what has happened to the batteries in the
meantime. Therefore it has no way of knowing what the battery state of charge is. It therefore alerts the
user to this fact by displaying the E 01 error code. E 01 means that the charge status may be incorrect. It
also means that any primary status alarms will have been disabled. Alarm set points will still be as they
were last set but the actual alarm will be switched off and will remain so until re enabled by the user. Any
low voltage alarms or secondary alarms will remain set as they were prior to the power loss.

Pressing any button will clear the E 01 error code. The display will then show the time in hours and
minutes since power was reapplied (up to a maximum of 99 hours, 59 minutes). Pressing any button will
clear this display. If no button is pressed, the display will time out after 2 minutes then revert to normal
operation. Whilst showing the time since repower, the PGM LED will flash.

As with all errors, using the Secondary Alarm function described in the section regarding the setup menu it
is possible to set the E 01 error to trigger the alarm output, perhaps to sound an audible alarm or light up a
warning light.

E 02  Battery voltage has been below acceptable level for battery type.

Each different battery type has certain voltage and time limits, which, if exceeded, may damage the battery.
For instance if a deep cycle lead acid battery experiences a terminal voltage lower than 10.2 volts for any
appreciable length of time it may cause serious, immediate, permanent damage to the battery. SmartGauge
has different voltage and time limits for each battery type. If this limit is exceeded then SmartGauge will
generate an E 02 error. This error will alert the user to the problem. Be aware that if this error code occurs
it is an indication of a sevae problem in the installation that, if allowed to persist, will eventually destroy
the batteries. It is not an indication of a problem in SmartGauge.

Note that this error means the voltage and time limits havebeen exceeded since a button was last pressed. It
does not mean they are currently being exceeded. The error is stored after the fault has cleared until the
error is cleared by pressing a button.

E 03  Battery voltage has been above acceptable level for battery type.

This is similar to E 02 except in this case it is a high voltage warning. Again the voltage level and time
limits vary dependant upon battery type. For instance wet cell antimony/antimony batteries are far more
tolerant of high voltage levels than Gel cells and AGM batteries. Wet cell calcium batteries are even more
tolerant than antimony/antimony. Wet cell batteries can tolerate 15 volts or more for long periods of time
(always assuming the production of explosive gasses is dealt with) whereas even 14.6 volts could severely
damage Gel cell or AGM batteries in a very short time.

Again note that this error means the voltage and time limits have been exceeded since the last error was
cleared. It does not mean they are currently being exceeded. The error is stored after the fault has cleared

until the error is cleared by pressing a button.

Error codes E 02 and E 03 can be disabled by the user. Refer to the section headed ‘Error code defeating”
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E 04 Battery voltage has excealed the measurement range of SmartGauge.

SmartGauge can accurately measure voltages between 9.00 and 17.00 volts in 12 volt mode and between
18.00 and 3400 voltsin 24 volt mode.

If these limits are exceaded SmartGauge has no way of knowing what the adual voltage is. Also, if these
limits are excealed there is smething seriously wrong with the install ation. Such extreme voltages smply
should not arise. Ever.

HI Battery voltage is above upper measurement limit of 17.00 volts (34.00 volts in 24 volt
install ations)

LO Battery voltage is below lower measurement limit of 9.00 volts (18.00 volts in 24 volt
install ations)

Note that Hi and LO errors will clea as $0n as the voltage returns to within the measurement range. They
will, however, leare an E 04 error code on the display.

Reset to factory defaults

The #eset to fadory defaults® has deli berately been made alittl e ayptic and dfficult in order to prevent it
happening by acddent. We have seen too many other types of unitslose dl the user settings smply because
they were acédentally reset to the fadory defaults, smply becaise it was © easy to da

Hereiswhat you need to doin order to do afull reset on SmartGauge.

1. Disconned the power feed to SmartGauge (maybe just pull the fuses out + you did fit them didn't
you?).

Pressboth the Volts and Status buttons and keep them pressd.

Regply power, still kegping the buttons pressed.

SmartGauge will display the software revision as usual. Keep the buttons pressd.

SmartGauge will display the battery model revision as usual. Keep the buttons pressed.

The display will go blank.

Remove your fingers from the buttons.

SmartGauge will flash 2Fr° (Fadory reset).

SmartGauge will completely reset it'sinternalsto the fadory defaults.

©CoOoNOUAWN

SmartGauge will now operate exadly like anew unit on first power up beginning by displaying the
software revision.

NOTE = If the setup menu lock had been set prior to this, then attempting to perform a @eset to fadory
defaults® will not do so on the first attempt. It will simply disable the menu lock. A second attempt will
perform the reset to factory defaults.

Alarm Outputs

The darm output consists of 3 terminals labelled COM, NC and NO. These stand for Common, Normally
Closed and Normally Open. COM is conneded internally via arelay to the NC terminal and disconneced
from the NO terminal. When an alarm is adivated the COM terminal is internally connected to the NO
terminal and disconneded from the NC terminal. At no time ae NC and NO terminals conneded together
(bre&k before make).

These threeterminals are totally isolated from the rest of SmartGauge which means you can use them for
more or lessanything within the foll owing constraints:-
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1. The maximum voltage between any of the threeterminals and/or the DC system to which SmartGauge
is connected is 48 volts. Excealing this voltage may damage SmartGauge, will invalidate the warranty,
will probably be in bread of any relevant safety regulations and may endanger life.

2. The maximum permissible airrent to be caried by the darm terminas is 500mA (0.5 amps).
Excealing this current may damage SmartGauge and will invalidate the warranty.

If either of these need to be exceeaded then simply use the darm output to operate a external relay with the
required spedficdions.

More details on the low voltage or status alarm
Assuming the low voltage darm has been enabled it operates as foll ows:-

Assume the low voltage adivation setting is st to 1200 volts and the deadivation setting is set to 1320
volts.

The battery voltage is at 12.6 volts. The darm output is not adive. COM is conneded to NC. NO is not
conneded to anything. The darm LED is unlit.

Asthe battery voltage falls eventually it will read 12.00 volts. The darm output remains as above.

When the battery voltage fallsto 1199 volts (i.e. below the adivation level) the darm output will adivate.
COM is now connected to NO. NC is not conneded to anything. The darm LED will light up. A sounder
conneded to the batteries via COM and NO will now beep.

Asthe voltage risesto say 12.80 voltsthe darm output remainsin this gate.

The battery voltage rises to 1320 volts, the darm output deadivates, COM is once again conneded to NC
and NO is conneded to nothing. The darm LED will go off again. The sounder will go silent.

Operation of the standard low status alarm is identical to that of the low voltage darm except, of course,
that it operates on the charge status as oppased to the battery voltage. Timed low status operates dightly
differently. (however seeNote 2 in addendum).

This compl etes operation and setting up of SmartGauge.
Operation of SmartGauge in conjunction with the SmartBank split charge system

Full details of operation of SmartGauge in conjunction with SmartBank Standard and SmartBank
Advanced gplit charge systems are mntained in the owners manual entitled #SmartGauge-SmartBank
combination owners/installation manual®. This manual is supplied with the SmartBank Advanced o is
avail able on the website & the downloads page.

Do’s and Don’ts

Do rea the entire manual before cali ng your deder for technicd suppart. Just about anything you could
need to know is contained in this manual which took considerable time and effort to write.

Do not attempt to switch SmartGauge between 2 battery banks in order to attempt to monitor them both. It
will NOT work. At all. SmartGauge needs to be permanently conneded to ONE battery bank. If you need
to monitor another battery bank, buy another SmartGauge.

Do not assuime something in this manual does not apply to your installation. It does. It applies to the
SmartGauge, therefore it applies to your instalation. This espedally applies to the matter of getting
acarate battery voltage realings to SmartGauge. The importance of this cannot be over emphasised.
SmartGauge MUST have it's own power supply DIRECTLY to the battery posts in order for it to operate.
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It simply will not function correctly if connected to bus bars, fuse terminals, isolator switches etc. It simply
will not operate correctly if other equipment is powered from the same supply leads. It will operate, but the
charge status and SmartBank operation will be inaccurate.

Do keep SmartGauge permanently connected to the batteries. The amount of current it uses is probably
substantially less than the internal self drain of the batteries (and certainly less than your burglar alarm, CO
monitor, cloks and other equipment you forgot about).

Do play with the menus and get to know them. You can’t do any harm by messing with them. The worst
you can do is stop SmartGauge working correctly. If you get lost in the menus and mess up all the settings
simply ‘reset to factory defaults” and start again. The menus may seem complicated at first but feedback
tells us that once the owner has got used to them they realise the logic and simplicity of them. The menus
do not change, the operation does not change. The same key presses are used in all menus. Instead of
cryptic function numbers, actual letter type ‘memory joggers” are used. They really are very simple to

understand.

Addendum
Note 1 - Fleet operator functions.

Many users of the SmartGauge battery monitor, the SmartBank split charge system and the SmartGuard
and PowerGuard battery protection systems are fleet operators or builders. Fleet operators often require the
ability for the technicians and installers to be able to set various functions and perform certain tasks with
the equipment that the fleet drivers cannot. More specifically, the technicians often want to be able to limit
what the fleet drivers can do with the equipment.

SmartGauge incorporates some features specifically for this purpose.
The Menu Lock

The menu lock will completely prevent access to the SmartGauge or SmartBank setup menus. Any attempt
to access the menu will be completely ignored. This will prevent fleet drivers from interfering with the
technician’s carefully chosen settings.

Simple Operator sheets

In order to remove the requirement for fleet technicians to waste valuable time training drivers in the use of
the equipment we have made available on the website (www.smartgauge.co.uk) some very simple
operators guides to the use of SmartGauge, SmartBank Standard and SmartBank Advanced. These are
simple, single sheet ‘what does this mean” guides. These will be sufficient for the actual operators of the

installations without any requirement for formal training.

Further fleet operator functions are apparent when used in conjunction with the SmartBank split charge
system.

Note 2 — Charge Status during charging and discharging

During discharge, SmartGauge can very accurately track the state of charge of the batteries. During this
phase of battery usage it is possible, at certain times, for SmartGauge to actually measure the state of
charge of the batteries. SmartGauge continually monitors for an opportunity to do so. When the opportunity
arises, SmartGauge does so, then uses the results of this measurement to compare with it’s calculated
figures for charge status. SmartGauge then uses this information to adjust it’s battery model and the
SmartGauge algorithm so that future discharge cycles become more and more accurate. This is one of the
ways in which SmartGauge automatically adjusts itself to compensate for battery ageing and the
consequent reduced battery capacity as they get older. This is also one of the ways in which SmartGauge is
so superior to a meter based on the amp hours counting principle. This is a continual process that continues
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throughout the life of the batteries © that SmartGauge dways shows the percentage power remaining as a
fradion of the adual currently avail able battery cgpadty as oppcsed to a percentage of what used to be
avail able when the batteries were new.

Thisisthe important phase, thisis when one redly nealsto know the state of charge.

During charging thisis not possble due to the presence of the charger preventing SmartGauge ever getting
an oppatunity to adually measure the charge status. In effeq, if it tried, it would be atempting to measure
the dharge status of the charger. During charging, SmartGauge only shows the calculated charge status as
does an amp hours counter however SmartGauge, becaise it operates on a different principle, cdculates a
charge status that is much more acarate. For this reason, it is possble that, during the charge cycle, the
charge status displayed may not be totally acairate. It will be within 10% of the adual battery charge
status. This may seem like nothing (and is infinitely more acurate than an amp hours counter may show
which could be literally hundreds of amp hours adrift), but it can have cetain consequences.

(Note that once discharging commences, SmartGauge will automaticdly re-synchronise itself within the
first few minutes of discharge or within the first 10 minutes of resting if no load is present. SmartGauge,
again, uses this information to modify its battery models and algorithm to increase the acaracy of future
cdculations.)

For thisreason it may not be wise to placeroo much faith in the charge status during charging. SmartGauge
will certainly give avery goodindication (certainly better than an amp hours counter + and certainly better
than a volt meter [which will tell you nothing more than that the batteries are dharging]) but it could be that
SmartGauge shows the charge status to have readed (as a worst case example) 100% when in adua fad
the batteries have only readed 90%.

Not charging to 100% charge state is one of the most common reasons for premature battery failure. Not
charging to 100% (or occasionally well in excessof 100%) causes sulphation of the plates which is the
main cause of ealy battery deah.

Therefore, as when using any form of charge status meter, if using an intelligent charger, do not shut the
charger down when charge status meter indicates 100% charge status. Instead, rely upon the dharger, which
can reat a much more acairate measurement of when the batteries are at¢ually fully charged.

Also consider the posshle results of using the Primary Alarm set to operate on charge status. If thisis being
used to operate a1 auto start generator and charger, and the generator is regularly shut down before
reading 100 charge status this, again, will cause the plates to sulphate up.

Thisis the reason for the option to set the low status alarm to operate for a fixed period d time instead of
until reading a cetain charge status. In some install ations it may be better to use this option to ensure that
the generator isrun for a sufficient period d time.

Either way, rest assured that, once discharging commences, SmartGauge will resynchronise itself (whatever
the final true dharge status that was readed + i.e. it will not simply assume 100% charge status, as many
amp hours counters do) and then gve atrue indication of the tharge status throughout the discharge cycle.

Conversely, it may be the cae that SmartGauge only reaches 90% charge status during the charge cycle
when in adual fad the batteries have reated 10®% charge status and the intelligent charger has gone into
float charge. If this happens, again SmartGauge will resynchronise itself during the first stage of the
discharge cycle.

Whatever happens, whenever SmartGauge 2gets it wrong®, SmartGauge redises, correds itself, and uses
the information to modify its battery models and algorithm. And amp hours counter simply 3gets it wrong®,
does nothing about it, and runs further and further adrift from the true state of charge.

SmartGauge will NOT run out of synchronisation with the batteries.
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Important notesregarding the warranty.

This equipment caries a warranty from the manufadurer covering a 2 yea period from the date of
purchase. The warranty covers faulty materials or workmanship and is limited in so far as any fault in the
equipment entitl es the owner to arepair or replacament at the discretion of the manufadurer or supplier. No
liability can or will be acceted for any loss or expense as a result of the installation or use of this
equipment.

The warranty will become void as a result of any abuse of the equipment including in particular but not
limited to:-.

Opening the cae.

Any form of external damage to the cae such as drill ed holes etc.

Use of the equipment in any manner not described in this owners manual.

Attempted modificaions.

Excessvoltage or current as aresult of incorred install ation.

Excealing the rating of the darm outputs.

Attempting to plug any non-approved equipment into the Smart interface socket or using the
incorred type of communications lea.

8. Incorred install ation.

Nogk~wdpE

Glossary of SmartGauge terms and displays

Activation voltage The voltage & which the low voltage darm will adivate
Activation status The charge status at which the low status alarm will adivate
Battery Type SmartGauge dlows 6 dfferent battery types numbered

1to 6in the setup menu. Refer to the sedion headed
%attery type°for further detail s.

bt x The display when seleding the battery type
Cxxx The display when showing or setting the Charge Status.
Charge Status The state of charge of the battery expressed as a percentage

and dsplayed as C 63 for 63%

dt The display when setting display mode to timed
dA The display when setting display mode to Always on
du The display when setting display mode to Uoltage
Deadivation voltage The voltage & which the low voltage darm will deadivate.
Deadivation status The charge status at which the low status alarm will deadivate.
EO1 Error 01 + power has been lost and regppli ed.
E 02 Battery voltage has been below the minimum voltage.
E 03 Battery voltage has been above the maximum voltage.
E 04 Battery voltage has been outside the measurement range.
EC x The display when setting error codes

Options being

EC1 = All error codes enabled

ECO = E02 and EO3 disabled. EO1 and EO4 enabled
db x The display when setting the display brightnessfrom 1 to 8
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HI

LO

PA O
PA U
PAS

Battery voltage ebove measurement range

Battery voltage bel ow measurement range

The display when setting alarms OFF

The display when setting alarms to low Uoltage
The display when setting alarms to low Status

The display when setting 2Secondary Alarms® function

Options being

@)

U
r

P
A
S

Off

Voltage E02 and EO3 errors
EO4 range eror

EO1 Power lost error

All errors

SmartBank errors
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First time power up or following factory reset
Saftware and battery maodel revizion

Performing check on system vottage
12 or 24 volt system detected
BE 1 Select the battery type

o

1265] Mormal dizplay

m ‘ol Button
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Repower up following power failure
Saftware and battery maodel revizion

1265 E_ O 1] Abernating Errar 01

o

2] Time since repower up in hours and minutes

L

1265 Mormal dizplay - “olts or Charge Status
m Alternating Display

m “olts Button
% May Yary
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SmantGauge Setup Menu (no SmartBank Installed)
BG5S C 16 Marmal aperation

EE %)

=

o

N
L

0| [l
Fl 0 Fl Fl m
s
e
o
L

o

£

EC O (SERE 3 3
— T

g ]
dE E dE H dE Ll 3 3

\
o
o

o
o

[ 126 5] Mormal operation

W Hatt 2 "Hutton

m Status Button

m Yotz Button [ Blank Display
% May Wary
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SmartGauge terminal connections

Battery
Connections

Alarm
Connections

SmartBank interface socket

[050929

www.smartgauge.co.uk
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