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SECTION 1 | SAFETY INSTRUCTIONS

Read instructions before installing or operating the Charge Controller to prevent per-
sonal injury and avoid damage to the Charge Controller.
1.1 Installation and Wiring Compliance
¢ Installation and wiring must comply with the local and National Electrical
Codes and must be done by a certified electrician.
1.2 Preventing Electrical Shock

e The negative system conductor should be properly grounded. Grounding
should comply with local codes.

e Disassembly / repair should be carried out by qualified personnel only.

e Disconnect all input and output connections before working on any circuits
associated with the Charge Controller.

1.3 Installation Environment

e The Charge Controller should be installed in a well ventilated, cool, dry
environment.

e Do not expose to moisture, rain, snow or liquids of any type.

1.4 Preventing Fire and Explosion Hazards

e Working with the Charge Controller may produce arcs or sparks. Thus, the
Charge Controller should not be used in areas where there are flammable
materials or gases requiring ignition protected equipment. These areas may
include spaces containing gasoline powered machinery, fuel tanks, battery
compartments.
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SECTION 2 | SOLAR PANEL POWER THEORY

2.1 Solar Panel Ratings and Power Curves

VNIP VOC
Fig. 2.1. Current (I),Voltage (V) and Power (P) Curves

A Current (1) versus Voltage (V) Curve of a Solar Panel (“I-V" Curve) shows the possible
combinations of its current and Voltage outputs. A typical I-V curve for a 12V Panel is
shown in Fig. 2.1.

The power in a DC electrical circuit is the product of the Voltage and the current.
Mathematically,

e Power (P) in Watts (W) = The Current (I) in Amperes (A) X the Voltage (V) in
Volts (V) i.e. W=V x A

A Solar Panel produces its maximum current when there is a short circuit between its
Positive and Negative terminals. This maximum current is known as the Short Circuit Current
and is abbreviated as |_. When the Panel is shorted, the Voltage in the circuit is zero.

Conversely, the maximum Voltage occurs when there is a break in the circuit. This is
called the Open Circuit Voltage (V, ). Typical value of the Open Circuit Voltage (V,) of
panels with crystalline cells will be as follows:

- 12V panel: 36 cells x (0.5 to 0.6V per cell) = 18V to 21.6V
- 24V panel: 72 cells x (0.5 to 0.6V per cell) = 36V to 43.2V

The power available from a photovoltaic device at any point along the curve is just the
product of Current (I) in Amps (A) and voltages (V) at that point and is expressed in
Watts. At the short circuit current point, the power output is zero, since the voltage is
zero. At the open Circuit Voltage point, the power output is also zero, but this time it
is because the current is zero.

2.2 Maximum Power Point

There is a point on the knee of the I-V Curve where the maximum power output is
located and this point is called the Maximum Power Point (MPP). The voltage and
current at this Maximum Power Point are designated as Vmp and Imp.
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SECTION 2 | SOLAR PANEL POWER THEORY

The rated power of the Solar Panel in Watts (Pmax) is derived from voltage at Vmp
multiplied by current at Imp to get the Maximum Power Point (MPP):

¢ Rated power in Watts, Pmax = Vmp X Imp

I, Amps
j I SHORT CIRCUIT CURRENT =2.7A MAXIMUM POWER=
VOLTAGE * CURRENT
e = *
25 Ve * e
| =25A

MP
20

0.

o

V=17A

MP

=21V
VOC V, Volts

T T T
20 open 2
CIRCUIT VOLTAGE

o
=)

LI O s B B B S E B B B B
5 10 15

Fig. 2.2. I-V Curve and Ratings of a 12V PV / Solar Panel

I-V Curve for a typical 12V Solar Panel is shown in Fig. 2.2. The Open Circuit Voltage V_
is 21V and the Short Circuit Current |_ = 2.7V.

C

Maximum Power Point in the example curve given above is where Vmp is 17V, and the
current Imp is 2.5A. Therefore, the rated or the maximum power Pmax in watts is 17V
times 2.5A, or 42.5 Watts.

2.3 Standard Test Conditions (STC) for Specifying Solar Panels

The industry uses three standard conditions to generate the I-V curve and other
specifications for the solar panel. These STC are made up from three conditions:

e Temperature — the temperature of the cell and not the surrounding air or metal
of the panel. STC=25°C.

¢ Solar-Irradiance — The amount of light energy falling on the panel. STC=1000W/m?

e Mass of air - The number is related to the angle of light and amount of
atmosphere STC=1.5.

When the panels are rated based on these industry standards, designers are able to
compare products.

2.4 Factors Affecting Output of Solar Cells

The amount of electric current generated by photon excitation in a Solar Cell at a
given temperature is affected by light in two ways:

e By the intensity of the incident light.

e By the wavelength of the incident rays.

SAMLEX AMERICA INC. | 7



SECTION 2 | SOLAR PANEL POWER THEORY

The output current of the Solar Panel can increase due to what is known as the “Edge
of the Cloud Effect”. As the sun moves into a hole between the clouds, your solar
panels will see full direct sunlight combined with reflected light from the clouds! They
will absorb more energy than they could on a cloudless day! Thus, a factor of 1.25
times the Short Circuit Current Isc is recommended when sizing the current capacity
of the Charge Controller.

The output current of the Solar Cell has a Positive Temperature Coefficient — the
output current increases with the rise of temperature. However, it is negligible - less
than 0.1 % / °C of the Short Circuit Current Isc.

The output Voltage of the Solar Cell has a Negative Temperature Coefficient — The
output Voltage increases with decrease in temperature. For example, a Silicon Cell
has a Temperature Coefficient of — 2.3 mV / °C/ Cell. Hence, during cold winter days,
the voltage will rise. As a Rule of Thumb, the voltage rating of the Charge Controller
should be sized as 1.25 times the Open Circuit Voltage rating (Voc) of the Solar
Panel to ensure that the Charge Controller is not damaged due to over voltage.

SECTION 3 | BATTERY THEORY

3.1 Battery Capacity in Ah and RC

Battery capacity is the measure of electrical energy the battery can store and deliver to
a load. It is determined by the amount of current any given battery can deliver over a
stipulated period of time. The energy rating is often expressed in Ampere Hours (Ah)
or in Reserve Capacity (RQ).

Ampere Hours is the rating of a battery calculated by the Amps x Hours.

Amps is the current being drawn from the battery and hours is the time to discharge
the battery. This information is found in the tables on the battery manufacturer sheet.
It is specified on spec sheets as 100Ah: @20hr rate to 1.75 VPC.

In this case the 100Ah capacity is rated at 20 Hour discharge rate until the voltage
drops to 175V per cell (or 10.5V on a 12V battery).

Battery capacity is also expressed as Reserve Capacity (RC) in minutes on some lead
acid batteries. Reserve Capacity is the time in minutes for which the battery can deliver
25 Amperes at 80°F (26.7°C).

3.1.1 Sizing The Battery Bank

The necessary capacity of the battery bank in Ampere Hours (Ah) is determined based
on the amps required to be provided for operating the desired DC and AC loads for a
desired period of time in hours.
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SECTION 3 | BATTERY THEORY

For example, backup energy may be required at 10 amps (from the battery at the
battery voltage) for 4 hours. This would be 40 AH required from the battery.

Determining the size of the battery starts with calculating your requirements in

Ah, then adding in factors for efficiency and battery life expectancy. Finally, use
battery specification sheets to select your battery. The following formulae applies to
calculating your requirements in Ah.

FORMULA 1 DC Power in Watts (W) DC Volts (V) x DC Current (A)

FORMULA 2 AC Power in watts (W)

AC Volts (V) x AC current (A) x Power
Factor (0.8 Typical)

DC Power drawn from the

FORMULA 3 | Battery by DC load fed directly Power of DC load in Watts (W)
from the battery
DC power drawn from the 1.2 x Power of AC load in Watts (W)
FORMULA 4 | battery by AC load fed from (Assuming average efficiency of
DC-AC inverter inverter = 84%)
Energy consumption from the . PN
FORMULA 5 battery in Watt Hour (Wh) Power in Watts (W) x time in Hours (h)
12v Energy consumption in
FORMULA 6 Et?ergy C'Onz\umptioafromAtEe Battery Watt-Hour (Wh) + 12
attery in Ampere Hour (Ah) 24y Energy consumption in
Battery Watt-Hour (Wh) + 24

Table 3.1. Battery Sizing Formulas

Determining Total Battery Energy Consumption - First step is to determine the total
battery energy consumption in Ampere Hours for running the desired AC and DC
loads during the desired span of backup time:

a)

b)

9]

d)

Find out the power rating of each AC and DC device in Watts (W). If Watt
rating is not available, calculate the Watt rating using Formulae 1 or 2.

Determine / calculate the power drawn from the battery in Watts (W) by
each of the AC and DC devices. For DC devices, this will be the same as its DC
Power rating (Formula 3). For AC devices powered from DC to AC inverter,
use Formula 4 to calculate the power drawn in Watts (W) from the battery.

Calculate the energy consumption in Watt-Hours (Wh) for each load using
Formula 5 based on the number of hours each load is expected to run during the
desired span of backup time. Add all to get the total energy in Watt Hours (Wh).

Calculate the total battery energy consumption in Ampere Hours (Ah) for
the combined DC and AC loads using Formula 6.

SAMLEX AMERICA INC. | 9



SECTION 3 | BATTERY THEORY

Determining Actual Ah Capacity of Battery Bank

a) Lead Acid batteries: In applications where your batteries will be discharged
and recharged constantly (cycling), the battery life expectancy will depend
on the depth of discharge on the battery. Deep discharges of the battery will
significantly reduce the life expectancy. Therefore we recommend no more
than 50% discharge of the battery in cycling applications. To achieve this, the
calculated Ah Capacity should be doubled when selecting a battery.

b)  Lithium batteries: Lithium batteries do not receive a significant impact to their
life when discharged to 80% and have a high cycle count compared to Lead
Acid. Their capacity is also constant across the discharge rate of the battery.
This means you are able to size the battery at only 1.25x the calculated Ah
requirements of your system when selecting your Lithium battery product.

3.2 Series and Parallel Connection of Batteries
3.2.1 Series Connection

Cable"A” Battery 4 Battery 3 Battery 2 Battery 1

o o
PV +
PV 9
gﬂf S 6V Battery 6V Battery 6V Battery 6V Battery
6]
[¢]

Solar Charge Controller

[®)

Cable"B”

Fig. 3.1. Series Connection

When two or more batteries are connected in series, their voltages add up, but their Ah
capacity remains the same. Fig. 3.1 above shows 4 pieces of 6V, 200 Ah batteries connected
in series to form a battery bank of 24V with a capacity of 200 Ah.

3.2.2 Parallel Connection

Cable A" Battery 1 Battery 2 Battery 3 Battery 4

o)

" O O +
V-9
ggf S 12V Battery 12V Battery 12V Battery

e Lo o

o ()

Solar Charge Controller

Cable“B”
Fig. 3.2. Parallel Connection

When two or more batteries are connected in parallel, their voltage remains the same

but their Ah capacities add up. Fig. 3.2 above shows 4 pieces of 12V, 100 Ah batteries

connected in parallel to form a battery bank of 12V with a capacity of 400 Ah. The
four Positive terminals of Batteries 1 to 4 are paralleled (connected together) and this
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SECTION 3 | BATTERY THEORY

common Positive connection becomes the Positive terminal of the 12V bank. Similarly,
the four Negative terminals of Batteries 1 to 4 are paralleled (connected together)
and this common Negative connection becomes the Negative terminal of the 12V
battery bank.

3.2.3 Series — Parallel Connection

String 1 String 2
e . —

—
Battery 1 Battery 2 Battery 3 Battery 4
Cable"A"

o Q

PV
pv-|9
BAT+ | @
BAT- | @

[¢] EO

6V Battery 6V Battery

Solar Charge Controller

Cable“B”

Fig. 3.3. Series-Parallel Connection

Figure 3.3 above shows a series — parallel connection consisting of four 6V, 200 Ah

batteries to form a 12V, 400 Ah battery bank. Two 6V, 200 Ah batteries, Batteries 1 and 2
are connected in series to form a 12V, 200 Ah battery (String 1). Similarly, two 6V, 200 Ah
batteries, Batteries 3 and 4 are connected in series to form a 12V, 200 Ah battery (String 2).
These two 12V, 200 Ah Strings 1 and 2 are connected in parallel to form a 12V, 400 Ah bank.

A CAUTION!

Attention should be paid to the manner in which the charger is connected

to the battery bank. Ensure that if the Positive output cable of the battery
charger (Cable “A") is connected to the Positive battery post of the first
battery (Battery 1 in Fig. 3.2) or to the Positive battery post of the first battery
string (Battery 1 of String 1 in Fig. 3.3), then the Negative output cable of

the battery charger (Cable “B") should be connected to the Negative battery
post of the last battery (Battery 4 as in Fig. 3.2) or to the Negative Post of the
last battery string (Battery 4 of Battery String 2 as in Fig. 3.3). This connection
ensures the following:

e The resistances of the interconnecting cables will be balanced.
e All the individual batteries / battery strings will see the same series resistance.

e All the individual batteries will charge at the same charging current and
thus, will be charged to the same state at the same time.

¢ None of the batteries will see an overcharge condition.
If this is not followed, the following may occur in your system:

e All the individual batteries will be charged at different charging current
and thus, will reach fully charged state at different times.

SAMLEX AMERICA INC. | 11



SECTION 3 | BATTERY THEORY

e The battery with lower series resistance will take shorter time to charge
as compared to the battery which sees higher series resistance and
hence, will experience over charging and its life will be reduced.

e Life and capacity of the battery will be reduced.

3.3 Lead Acid Batteries
3.3.1 Battery Types

Sealed Lead Acid (SLA) or Valve regulated Lead Acid (VRLA) Batteries

Sealed Lead Acid (SLA) batteries or Valve Regulated Lead Acid (VRLA) batteries can either
be Gel Cell or AGM (Absorbed Glass Mat). In a Gel Cell battery, the electrolyte is in the
form of a gel. In AGM (Absorbed Glass Mat) battery, the electrolyte is soaked in Glass Mat.
In both these types, the electrolyte is immobile. There are no refill caps and the battery

is totally sealed. Hydrogen and Oxygen released during the charging process are not
allowed to escape and are recombined inside the battery. Hence, there is no water loss
and the batteries are maintenance free. These batteries have safety valves on each cell

to release excessive pressure that may be built up inside the cell. The Gel Cell is the least
affected by temperature extremes, storage at low state of charge and has a low rate of
self discharge. An AGM battery will handle overcharging slightly better than the Gel Cell.

Non Sealed (Vented / Flooded / Wet Cell) Lead Acid Batteries

In a non-sealed / vented / flooded / wet cell battery, each individual cell compartment
has a refill cap that is used to top up the cell with distilled water and to measure

the specific gravity of the electrolyte using a hydrometer. When fully charged, each
individual cell has a voltage of approximately 2.105V and electrolyte specific gravity
of 1.265. As the cell discharges, its voltage and specific gravity drop. Thus, a healthy,
fully charged, 12V nominal battery with each of the 6 cells fully charged to 2.105V
will measure a Standing Voltage of 12.63V at 25°C/ 77°F. Also, in a healthy battery,
all the individual cells will have the same voltage and same specific gravity. If there is
a substantial difference in the voltages (0.2V or higher) and specific gravities of the
individual cells, the cells will require equalization.

SLI (Starting, Lighting, Ignition) Batteries

SLI batteries that are used for automotive starting, lighting, ignition and powering
vehicular accessories. SLI batteries are designed to produce high power in short bursts for
cranking. SLI batteries use lots of thin plates to maximize the surface area of the battery
for providing very large bursts of current (also specified as Cranking Amps). This allows
very high starting current but causes the plates to warp when the battery is cycled. Vehicle
starting typically discharges 1%-3% of a healthy SLI battery’s capacity. The automotive

SLI battery is not designed for repeated deep discharge where up to 80% of the battery
capacity is discharged and then recharged. If an SLI battery is used for this type of deep
discharge application, its useful service life will be drastically reduced.

This type of battery is not recommended for the storage of energy for DC powered
devices like lighting, radios, inverters, etc. However, they are recommended as
starting battery for the back-up generator.
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SECTION 3 | BATTERY THEORY

Deep Cycle Lead Acid Batteries

Deep cycle batteries are designed with thick-plate electrodes to serve as primary
power sources, to have a constant discharge rate, to have the capability to be

deeply discharged up to 80% capacity and to repeatedly accept recharging. They are
marketed for use in recreation vehicles (RV), boats and electric golf carts — so they may
be referred to as RV batteries, marine batteries or golf cart batteries.

Lithium Battery (LiFePO4)

Lithium batteries designed for lead acid drop-in replacement are supported by this
charge controller in a 12V nominal or 24V nominal configuration. Ensure that the
manufacturers recommended charge voltages are configured accordingly on the Charge
Controller Dip Switch. Temperature compensation and Equalization should not be used
with Lithium batteries.

Lithium batteries should not be charged below 0°C unless specified by the manufacturer.
In some circumstances, the manufacturer will have a BMS and internal heater that
warms the battery to allow charging at temperatures below freezing. Check with the
battery manufacturer if you expect your batteries to drop below freezing temperatures.

3.3.2 Typical Battery Sizes

The Table below shows details of some popular battery sizes:

BCl* GROUP BATTERY VOLTAGE, V TYPICAL CAPACITY, AH
27/ 31 12 105
4D 12 160
8D 12 225
GC2** 6 220

* Battery Council International ** Golf Cart

Table 3.2. Popular Battery Sizes

3.3.3 Reduced Capacity at Higher Discharge

The rated capacity of the lead acid battery in Ah is normally applicable at a discharge
rate of 20 Hours. This relationship is not linear, as the discharge rate is increased, the
usable capacity reduces, but is more or less according to the Table below:

HOURS OF DISCHARGE DISCHARGE RATE USABLE
DISCHARGE RATE FOR 100Ah BATTERY CAPACITY
20 HRS. C/20 A 5A 100 %
10 HRS. C/10 A 10A 87 %

8 HRS. C/8 A 12.5A 83 %

6 HRS. C/6 A 16.7A 75 %

5 HRS. C/5A 20A 70 %

3 HRS. C/3A 33.3A 60 %

2 HRS. C2 A 50A 50 %

1 HRS. CA 100A 40 %

Table 3.3. Battery Capacity versus Rate of Discharge
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SECTION 3 | BATTERY THEORY

100 Ah capacity battery will deliver 100% (i.e. full 100 Ah) capacity if it is slowly discharged
over 20 hours at the rate of (/20 A or 5A. However, if it is discharged at a rate of 2 Hrs.
(C/2A or 50A) then the Table above shows that for 2 Hours discharge rate ((J2A or 50A), the
capacity is reduced to 50% (i.e. 50 Ah). Therefore, at 50 Ampere discharge rate the battery
will actually last for 50 Ah + 50A = 1 Hour.

3.3.4 Battery Efficiency

A lead-acid battery has an efficiency of only 75% - 85%. The energy lost appears as
heat and warms the battery. This means that the Ampere Hour (Ah) energy required
to charge a battery to its full rated capacity will be approximately 120% to 130%
higher than the Ah capacity rating of the battery.

3.3.5 Impact of Depth of Discharge on Battery Life

The deeper a battery is discharged on each cycle, the shorter the battery life. Using
more batteries than the minimum required will result in longer life for the battery
bank. A typical life cycle chart is given in the Table 3.4 below:

OIS GOEIEOl  CCEUEOr  CAEUEST s oo
10 1000 1500 3800 9000
50 320 480 1100 6000
80 200 300 675 4000
100 150 225 550 2000

Table 3.4. Typical Cycle Life Chart

3.3.6 Effect of Temperature on Lead Acid Batteries

The charging characteristics of the battery will vary with temperature. This is nearly
linear and the Voltage Coefficient of Temperature Change is normally taken as

-3 mV to -5 mV/°C/ Cell. As the temperature rises, the charging voltage is reduced
and as the temperature is decreased, the charging voltage is increased.

All charging voltage set points are normally specified at 25°C/ 77°F. In solar systems,
battery temperatures often vary up to 15°C from the 25°C reference. The Absorption,
Float and Equalization Voltages must then be adjusted or a controller with Temperature
Sensor should be used. Table below shows example of adjustments for Absorption
Voltage of say 14.4V for 12V battery, (based on Voltage Coefficient of Temperature
Change as -5 mV /°C/ Cell or -30mV (.03V) for a 6 cell, 12V battery).

BATTERY TEMPERATURE ABSORPTION VOLTAGE (12V BATTERY)
40°C 13.95V
25°C (Reference) 14.4V (Reference)
10°C 14.85V

Table 3.5. Absorption Voltage vs Temperature (example)
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SECTION 3 | BATTERY THEORY

In case temperature compensation is not provided, the warmer battery at 40°C will
begin to heat and outgas at 13.95V and will continue to overcharge until the non-
compensated Absorption Voltage set point is reached (14.4V). In cooler temperatures,
the 10°C battery will experience severe undercharging, resulting in sulfation.

It is recommended that a battery charger / charge controller with a provision for
temperature sensing and compensation should be used if the battery electrolyte
temperature varies more than 5°C to 10°C (9°F to 18°F).

Loss of Battery Capacity at Low Temperatures

Batteries lose capacity in low temperatures. At 32°F (0°C), a battery will deliver about 70 to
80% of its rated capacity at 80°F (26.7°C). If the electrolyte temperature of the battery bank
is lower than 80°F (26.7°C), additional batteries will be needed to provide the same usable
capacity. For very cold climates, an insulated / heated battery compartment is recommended.

Freezing of Electrolyte
For applications with low ambient temperature, the lead-acid battery must also be protected
against freezing of the electrolyte. The risk of freezing depends on the state of charge. The

chart given below illustrates the freezing limit as a function of the state of charge.
-
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- \
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Fig 3.4. Temperature vs State of Charge

3.4 Lithium Batteries

Lead Acid Drop In replacements:

There are a number of different chemistries for Lithium Batteries. The most commonly
used as a Lead Acid battery Drop In Replacement is the LiFePO4 battery chemistry.
These batteries must come with a built in Battery Management System (BMS). This
will employ safe guards on the battery for safety and operation.

Other Lithium Chemistries:

As Lithium evolves into a battery source, there may be other chemistries that come to
market. Review the battery manual and charging specifications. Then compare with
the operation of the charge controller. It may be possible for the charger to be setup
for the battery of your selection. The battery must still include a BMS that protects the
battery and for safety as the charge controller will only supply power.
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3.4.1 Effects of Temperature on Lithium Batteries

Lithium batteries are not affected by temperature the same way lead acid batteries
are, but the temperature does need to be considered if it drops below freezing.
Lithium batteries should not be charged when the battery temperature drops below
freezing. Most batteries will either cut off or employ an internal heating device to
protect the battery. These are safety devices as charging lithium batteries when the
cells are below freezing may result in fire and catastrophic failure of the battery.
Check with your battery manufacturer to see what protections are on your battery for
these conditions.

In general, keep your lithium batteries in a location that keeps them above 0°C or in
accordance with the manufacturers specifications.

Temperature Compensation: Do not enable temperature compensation on Lithium
Batteries. It may damage the battery and has a potential for being hazardous.

3.4.2 Lithium Batteries in Series and Parallel
Be sure to check with the manufacturer on whether the battery can be placed in series
or parallel. Some lithium battery products do not support series configurations.

The EVO-30AB is a PWM (Pulse Width Modulation) Solar Charge Controller. It can be
used for 12V or 24V battery systems.

SECTION 4 | FEATURES & OPERATION

4.1 Features

¢ Functionality expands when connected with an EVO™ Remote Display or
EVO™ Inverter/Charger

e Dual Voltage capability — can be used with 12V or 24V Systems

e 30A charging capacity

e Pulse Width Modulation charging is provided at a PWM frequency of 300 Hz
for low loss, higher efficiency charging.

e 4 Stages of charging for 100% return of capacity and long battery life — Bulk,
Absorption, Float and Equalization Stages

e Choice of 8 sets of Absorption / Float / Equalization Voltage settings to enable
complete charging of a wide range of Lead Acid and Lithium Batteries

e Remote Battery Temperature Sensor (BTS) Model 30AB-TS (optional) for
temperature compensation ensures proper charging of batteries that are
exposed to wide temperature variations during the year.

16 | SAMLEX AMERICA INC.



SECTION 4 | FEATURES & OPERATION

4.1.1 Standalone Charge Controller

The EVO-30AB can be installed as a standalone charge controller or it can be added
to other EVO™ products and connected using the communications cable to allow your
EVO™ products to communicate and be monitored from the same remote.

4.1.2 Expanded Use with Other EVO™ Products

The EVO-30AB’s communications port expands it’s abilities when connected with other
EVO™ products. This allows a few different ways for implementation. There are three
ways the product can be used:

e With EVO-RC-PLUS Remote Display
e With an EVO™ Inverter/Charger and a Remote Display
e With an EVO™ Inverter/Charger and no Remote Display

e Remote Display — EVO-RC-PLUS
The EVO-RC-PLUS is a remote display used to monitor the operation of EVO™
products. The EVO-30AB is part of this family and can be monitored by the
remote display. Having the remote as a separate unit allows the EVO-30AB charge
controller to be placed in close proximity to the batteries and have the EVO-RC-
PLUS Remote Display placed in a separate location convenient for monitoring.

e EVO-30AB with EVO™ Inverter/Charger and EVO-RC-PLUS
Installing the EVO-30AB Charge Controller, an EVO-RC-PLUS, and an EVO™ Inverter/
Charger makes your complete power system manageable from one monitoring
device. The EVO-RC-PLUS will display alarms and status for both the EVO-30AB
and the EVO™ Inverter/Charger.

When connected together, the EVO-30AB will follow the programmed settings in the
EVO™ Inverter/Charger unit. This will synchronize both units to operate at the same
bulk, absorption, float, and equalize settings as well as change modes at the same time.

e EVO-30AB with EVO™ Inverter/Charger (no EVO-RC-PLUS)
When the EVO-30AB is installed with an EVO™ Inverter/Charger without the EVO-
RC-PLUS, the EVO-30AB will operate based on the DIP switch settings only. The
inverter/charger will manage its charge current based on the output current of the
EVO-30AB, as described in the EVO™ manual (Section 5.4).

A WARNING!

DIP Switch Settings when Communications are disconnected

In all configurations, if the communications cable is disconnected during
operation, the EVO-30AB will act as a standalone charger, using the EVO™
Inverter/Charger settings until the EVO-30AB is power cycled. After which,
it will use the DIP Switch settings.
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4.2 EVO-30AB Charging Operation
4.2.1 Pulse Width Modulation

In order to understand the working of the controller, it is important to understand the
concept of PWM and Duty Cycle, which are explained with the help of Fig. 4.1.

If you consider that the output of the solar panel is connected to the battery in series
with a switch. Controlled ON / OFF operation of the Switch is used to control the cur-
rent and the voltage to charge the battery.

SERIES
MOSFET

..._o/swncu
1 £ £ 4
ON=0.83ms OFF=2.5ms . .. -
i fess
00

|&—— Pulse Width = ON Time

AVERAGE = 0.675A PANEL
SR NP TR R ]

>—>
w
(=]
5
=

Y |€&——— PULSE PERIOD = 3.33 ms —————)

0.83ms
=300Hz || % DUTY cycLE = PULSEWIDTH
PULSEPERIOD _ 3.33ms

1
FREQUENCY = prrer = — — ~25%

PERIOD

Fig. 4.1. Series Type PWM Control - PWWM Frequency = 300 Hz

A solar panel is a current source that outputs almost constant current equal to its

Short Circuit Current (I, ) over a wide voltage range. Through PWM control, the Switch
converts constant Short Circuit Current (I, ) at its input to controlled average current at
its output by varying the Duty Cycle. The average value of output current of the Switch
is equal to the constant input value of Short Circuit Current (I, ) multiplied by the Duty
Cycle. The Duty Cycle is the % of time the switch is ON compared to the switch being
ON 100% of the time. A Duty Cycle of 25%, would mean that out of every second, the
switch will be on 0.25 seconds allowing the current to flow for just that portion of time.
This changes the average amount of current getting to the battery.

Fig 4.1 shows an example where 2.7A constant input Short Circuit Current (I, ) is
reduced to average of 25% or to 0.675A by switching the 2.7A constant Short Circuit
Current (I,.) ON and OFF at 25% Duty Cycle.

PWM consists of repetitive cycles of controlled duration of ON and OFF states of the
Switch. The Pulse Period of one cycle of 300 Hz PWM is the total combined duration
of ON and OFF states of the Switch which is 3.33 ms. Number of cycles of switching per
second is called the PWM Frequency. Mathematically, Frequency = (1 + Pulse Period
“T") and is 300 Hz in this case (1+ 33.3 ms = 300 Hz). The duration of ON state is also
called the “Pulse Width"”. In PWM control, the duration of the Pulse Width is varied
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(modulated) and is defined by “Duty Cycle” which is the ratio of the “ON Time" to the
"Pulse Period ". Duty Cycle is normally specified in %. Thus, 0% Duty Cycle will mean
that the switch is constantly OFF (will output 0A) and 100% Duty Cycle will mean that
the switch is constantly ON (will output the full Short Circuit Current (I, ).

4.2.2 Standard Charging Cycle
Notes:
1.

BATTERY VOLTAGE ——>

For proper understanding of the charging algorithm, please read Section 3 -
General Information: Batteries.

For purposes of explanation given in Fig. 4.2A / 4.2B, it is assumed that there is no
load on the battery during the day when charging is taking place. There is small
lighting load at night, which is switched OFF during the day.

STAGE 2

oo ey | ST 2/ ouRS) NIGHT
100% DUTY
o |l| S | |
I 1~ I~
| — &<—Va .
1 cD ve !
1 L
o~
1 1
A ElF
1B | A1 'B1 I
1 1 ! 1
II DAY i I DAY II
—> TIME —> TIME
Fig. 4.2A. Normal Charging Algorithm Fig 4.2B. Equalization Algorithm

Following three types charging algorithms are used to return 100% capacity and
prevent excessive gassing:

Lead Acid - Normal Charging (Fig 4.2A): This algorithm is used for normal day-to-
day charging. Charging is sequential: Stage 1: Bulk Stage (100% Duty Cycle which
is equivalent to Constant Current) — Stage 2: Absorption Stage - constant voltage
charging for 1 hour — Stage 3: Float Stage (Very low Duty Cycle of 0% to < 10%
which is equivalent to Constant Voltage).

Lead Acid - Equalization Charging (Fig 4.2B): This is carried out automatically
after every 28 days or manually. Stage 1: Bulk Stage (100% Duty Cycle which is
equivalent to Constant Current) — Stage 2: Equalization Stage - constant voltage
charging at the equalization voltage — Stage 3: Float Stage (Very low Duty Cycle
of 0% to < 10% which is equivalent to Constant Voltage).

Lithium Battery Charging (Fig 4.2A): This algorithm follows the same stages as
lead acid and used for normal day-to-day charging of Lithium LiFePO4 batteries
designed for lead acid drop in replacements. Charging is sequential: Stage 1: Bulk
Stage - Constant Current output until voltage reaches Absorption voltage set
point. Stage 2: Absorption Stage - Constant voltage charging for 30 minutes. Stage
3: Float Stage - Constant voltage charging.
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Transition from one stage to the other will be controlled by the selected Voltage
Regulation Set Points programmed on the EVO-30AB via the DIP switches or from an
EVO™ Inverter/Charger as follows:

e Absorption Voltage Regulation Set Point “Va”
e Equalization Voltage Regulation Set Point “Ve”
e Float Regulation Voltage Set Point “Vf”

4.2.3 Lead Acid Charging

Stage - 1: Bulk Stage. Refer to Fig 4.2A. During night, the battery voltage will drop below
the Float Transition Voltage Set Point “V{” (Curve portion A to B), as there is no sun and
discharging due to equipment (loads) that are powered during the night.

When the sun is available in the morning, charging commences in Bulk Stage.
During this stage (Curve portion B to C), the Switch is kept at 100% Duty Cycle (ON
continuously) and hence, maximum current equal to the available Short Circuit
Current “I_" of the panel is fed to the battery and the battery voltage starts rising.
This is equivalent to Constant Current Charging.

When the voltage reaches the Absorption Regulation Voltage Set Point “Va” (Point “C")
and is sustained for a minimum period of around 50 to 55 sec, the controller transitions
to Absorption Stage. At the end of the Bulk Stage, the battery is charged to around
80% capacity. The balance of 20% capacity is restored in the next Absorption Stage.

Stage - 2: Absorption Stage. Refer to Fig 4.2A. The controller enters this stage at Point “C"
from the previous Bulk Stage when the battery voltage reaches the Absorption Voltage
Regulation Set Point “Va" and is sustained for a minimum period of around 50 to 55 sec.
This stage is timed for 1 Hr - either continuous or cumulative (Curve Portion C to D).

In this stage, the Switch operates under PWM control by feeding pulsing Short Circuit
Current "I, " with constantly reducing Duty Cycle (< 100% and > 0%) / average current
to keep the battery voltage constant at the Absorption Voltage Regulation Set Point
“Va" (Curve portion C to D). This is equivalent to Constant Voltage Charging. This is an
intentional, controlled over voltage condition for the battery for 1 Hr. This is necessary

to return the balance 20% of the capacity. At this voltage, the battery starts gassing
(evolution of Hydrogen and Oxygen due to electrolysis of water in the electrolyte) and
hence, it is necessary to exit this stage as soon as 100% capacity is restored. If this over
voltage condition is allowed to continues after 100% recharging, the battery will be
damaged due to effects of overcharging like overheating, loss of water, corrosion of the
Positive plates and excessive build up of pressure resulting in acid spillage due to opening
of pressure activated relief valves (sealed batteries). The balance of 20% of the battery
capacity is restored in this stage. As the battery capacity rises from 80% to 100%, the PWM
control tapers the current by continuously reducing the Duty Cycle from < 100% to > 0%.

NOTE: Change over to the next Float Voltage Regulation Set Point “Vf” is possible
only after the battery voltage is held at the selected Absorption Voltage
Regulation Set Point “Va” for continuous or cumulative period of 1 Hour. If
“Va” cannot be maintained continuously / cumulatively for 1 Hr, transition to
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Float Stage will NOT take place (the periods during which the battery voltage
falls below “Va” are not counted towards 1 hour time period).

During Absorption Stage, if the load current is more than the current from the
solar panel, the battery voltage will drop. If the battery voltage drops around
1V below the Absorption Voltage Regulation Set Point “Va” for around 1 min,
the controller reverts to Bulk Stage. PWM DUTY Cycle is changed to 100%.

Stage - 3: Float Stage. Refer to Fig 4.2A. The controller enters this stage from the previous
Absorption Stage at point “D" after the battery voltage is held at the selected Absorption
Voltage Regulation Set Point “Va” for continuous or cumulative period of 1 Hour.

During this stage (Curve portion “D" to “E"), the Switch operates under PWM control by
feeding pulsing Short Circuit Current “Isc” with very low Duty Cycle of 0% to < 10% to
keep the battery voltage constant at the Float Voltage Regulation Set Point “V{”. During
this stage, the battery is 100% charged and a very low “Trickle Charge” of around 0.1% of
the Ah Capacity is required to be fed to the battery to compensate for self-discharge. The
battery can be left at this stage for prolonged period of time.

NOTE: During Float Stage, if the load current is more than the current from the solar
panel, the battery voltage will drop. If the battery voltage drops around 1V
below the Float Voltage Regulation Set Point “Vf” continuously for around 1
hour, the controller reverts to Stage 1: Bulk Stage.

4.2.4 Equalization Charging Cycle

A CAUTION!

e Equalization is carried out only for non-sealed / vented / flooded / wet
cell Lead Acid batteries.

¢ Do not equalize sealed Lithium / VRLA type of AGM / Gel Cell batteries
unless permitted by the battery manufacturer

e Top up the electrolyte with distilled water after completion of equalization.

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

e There should be no load on the batteries and there should be full bright
sun for the entire day (no shade or clouds) to ensure that maximum
available current from the panels can be used to equalize the batteries.

e The Short Circuit Current of the panels should be at least 5% to 10% of
the Ah capacity of the battery bank

Equalization is intentional overcharging of the battery for controlled period of time.
Typically used on Flooded batteries routine equalization cycles are often vital to the
performance and life of a battery. The battery manufacturer will provide details on
the frequency and equalization voltage to be used.
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Stage - 1: Bulk Stage. Refer to Fig 4.2B. During the night of the 27th day, the battery
voltage will drop below the Float Transition Voltage Set Point “V{" (Curve portion A1
to B1), as there is no sun and discharging takes place due to loads that are powered
during the night e.g. night lighting.

When the sun is available in the morning on the 28th day, Equalization is activated
and charging commences in Stage -1, Bulk Stage. During this stage (Curve portion B1
to C1), the Switch is kept at 100% Duty Cycle (ON continuously) and hence, maximum
current equal to the available Short Circuit Current "I, " of the panel is fed to the
battery and the battery voltage starts rising. This is equivalent to Constant Current
Charging. When the battery voltage approaches the Absorption Transition Voltage
Set Point “Va”, it starts gassing. As the voltage rises further towards the Equalization
Voltage Regulation Set Point “Ve", gassing increases. When the battery voltage
reaches the Equalization Voltage Regulation Set Point “Ve” and is sustained for a
minimum period of around 50 to 55 sec, the controller transitions to Equalization
Stage (Point C1). At the end of the Bulk Stage, the battery is charged to around 80%
capacity. The balance of 20% capacity is restored in the next Equalization Stage.

Stage - 2: Equalization Stage. Refer to Fig 4.2B. The controller enters this stage at point
“C1" from the previous Bulk Stage when the battery voltage reaches the Equalization
Voltage Regulation Set Point “Ve" and is sustained for a minimum period of around
50 to 55 sec. This stage is timed for continuous / cumulative period of 1/2/3 Hours
based on the programmed type of battery. During the Equalization period (Curve
portion C1 to D1), the battery is in overcharge condition, is gassing and bubbling
vigorously and the electrolyte gets stirred up resulting in removal of stratification.
Also, weaker cells are brought up to full charge (equalized).

In this stage, the Switch operates under PWM control by feeding pulsing Short Circuit
Current “Isc” with constantly reducing Duty Cycle (< 100% and > 0%) / average current
to keep the battery voltage constant at the Equalization Voltage Regulation Set Point
“\e" (Curve portion C1 to D1). This is equivalent to Constant Voltage Charging. This is
an intentional, controlled over charge condition for the battery for 1/2/3 Hrs.

Change over to the next Float Voltage Regulation Set Point “Vf” is possible only after the
battery voltage is held at the selected Equalization Voltage Regulation Set Point “Ve" for
continuous or cumulative period of 1/2/3 Hours depending upon the programmed type of
battery. If “Ve” cannot be maintained continuously / cumulatively for 1/2/3 Hrs, the charger
will NOT exit out of Equalization Stage and transition to Float Stage will NOT take place.

Automatic Equalization
Automatic equalization after interval of 28 days or manual equalization can be selected
using DIP Switch 5 located at the back of the unit (Fig 5.2). Please refer to Fig 4.2B.

NOTE: During Equalization Stage, if the load current is more than the current from
the solar panel, the battery voltage will drop. If the battery voltage drops
around 1V below the Equalization Transition Voltage Set Point “Ve"” for around
1 min, the controller reverts to Bulk Stage with 100% Duty Cycle. The front
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panel Status LED will still be blinking Orange. It will revert to PWM when the
battery voltage reaches Equalization Transition Voltage Set Point “Ve” and is
sustained for a minimum period of around 50 to 55 sec.

A WARNING!

Once Equalization Stage is activated, it will not exit this Stage unless the
there is adequate charging current from the solar panel to charge the battery
up to the programmed Equalization Voltage Regulation Set Point.

The following should be ensured to prevent locking in Equalization Mode:

e There should be no load on the batteries

¢ The panels should have adequate charging current capacity as compared
to the Ah capacity of the batteries: Short Circuit Current Isc of the panels
should be at least 5% to 10% of Ah capacity of the battery bank

e There should be adequate sunlight - full bright sun for the entire day (no
shade or cloud)

Stage 3: Float Stage. The controller enters this stage from the previous Equalization
Stage at point “D1"” after the battery voltage is held at the programmed Equalization
Voltage Regulation Set Point “Ve" for continuous or cumulative period of 1/2/3 Hour.
During this stage (Curve portion “D1” to “E1"), the Switch operates under PWM control
by feeding pulsing Short Circuit Current “Isc” with very low Duty Cycle of 0% to < 10%
to keep the battery voltage constant at the Float Voltage Regulation Set Point “Vf".
During this stage, the battery is 100% charged and a very low “Trickle Charge” of
around 0.1% of the Ah Capacity is required to be fed to the battery to compensate for
self-discharge. The battery can be left at this stage for prolonged period of time.

NOTE: During Float Stage, if the load current is more than the current from the solar
panel, the battery voltage will drop. If the battery voltage drops around 1V
below the Float Voltage Regulation Set Point “Vf” continuously for around
1 hour, the controller reverts to Bulk Stage.

Manual Equalization
Manual equalization can be selected with the help of DIP Switch 5 located at the back
of the unit (Fig 5.1).

When manual equalization is selected, equalization can only be started and stopped
manually with the Equalization Button on the front panel of the unit (Fig 5.1).

e Switch ON: Press and hold Equalization Button for 5 sec

e Switch OFF: Press and hold Equalization Button for 2 sec

Whenever manual equalization is started, the controller starts from Stage -1 Bulk
Stage as explained above.

Termination of Equalization Stage in Manual Mode Before Completion: If the unit is set
for manual Start / Stop of Equalization Stage (Using DIP Switch No. 5) and equalization
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is switched ON but is switched OFF before completion, the charger reverts to “Bulk
Stage” and undergoes Standard Charging Cycle explained in Section 4.2.2.

4.2.5 Temperature Compensation

The temperature of the battery electrolyte affects the rate of chemical reactions in the
batteries as well as the rate of diffusion and the resistivity of the electrolyte. Therefore,
the charging characteristics of the battery will vary with temperature. This is nearly linear
and the Voltage Coefficient of Temperature Change is normally taken as -3 mV to -5 mV
/°C/ Cell. Please note that the Voltage Coefficient of Temperature Change is negative
which means that as the temperature rises, the charging voltage is reduced and as the
temperature is decreased, the charging voltage is increased.

All charging voltage set points are normally specified at 25°C/ 77°F. In PV systems,
battery temperatures often vary up to 15°C from the 25°C reference. The Absorption,
Float & Equalization Voltages must then be adjusted, or a controller with Temperature
Sensor should be used. Table 3.4 on page 14 shows example of adjustments for
Absorption Voltage of say 14.4V for 12V battery (based on Voltage Coefficient of
Temperature Change as -5 mV /°C/ Cell or -30mV (.03V) for a 6 cell, 12V battery).

In case temperature compensation is not provided, the warmer battery at 40°C will
begin to heat and outgas at 13.95V and will continue to overcharge until the non-
compensated Absorption Voltage set point is reached (14.4V). In cooler temperatures,
the 10°C battery will experience severe undercharging resulting in sulfation.

The controller has provision for temperature compensation with the help of an
optional Temperature Sensor (Model 30AB-TS). This Temperature Sensor is required to
be connected to the terminals marked BTS+ and BTS- (Fig 5.1).

It is recommended that the above Temperature Sensor may be used if the battery
electrolyte temperature varies more than 5°C to 10°C (9°F to 18°F) from the reference
temperature of 25°C (77°F).

4.3 Lithium Battery Charging

The following settings are for Lithium batteries designed for drop in replacement of
lead acid batteries.

DIP SWITCH ABSORB FLOAT EQUAL EQUAL EQUAL
2-3-4 VOLT VOLT VOLT TIME INTERVAL

ON-ON-OFF 14.3V 13.4V Profile for Lithium

ON-ON-ON 14.4v 13.5V Profile for Lithium

Table 4.1. Lithium Battery Profile Settings for a 12V System

The profiles operate the same as the lead acid profiles with the following exceptions:
e Temperature compensation is disabled
e Absorption time is 30 min instead of 1 hour
e Reset to Bulk charging mode occurs at 13.0V for a 12V system or 26V for a 24V system
e Equalization functions are disabled
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5.1 General

The EVO-30AB is designed for surface mounting. All the electronics, DIP switches for
settings, terminal strip for connections of the Solar Array, Battery, Battery Temperature
Sensor, and communications ports are accessible without the need for opening the cover.

A CAUTION!

The power terminal blocks are exposed for ease of access. As the unit will
connect to a nominal 12V or 24V Solar Array, no risk of electrical shock is
present. However, the unit should be handled carefully when live and installed
in a location where the terminal blocks are safe from incidental contact and
short circuit. Battery short circuit currents are very high and may cause burns
as well as damage the unit.

DIP Switch Settings on Sides

SOLAR BATTERY CHARGING

Standard Battery
234 Rbsorb Volt | _Float Volt Equal Volt | _Equal Time | Equal interval

OFF OFF-OFF —

OFF OFF-ON 1a2v s, AV

OFF-ON-OFF a4y Hes. AYS

OFF-ON-ON 5.1V Hes. AYS

ON-OFF-OFF 153V HRS. AYS

ON-OFF-ON 153V RS, AYS

ON-ON-OFF NONE

on-on-oN NONE LTHIoM

Note: Voltages shown above are for 12V battery. For 24V battery, multiply these voltages by 2.

EVO"Communications — Equalize Start/Stop Button

Ports ~ PV & Battery
0 1) Connection
AA
—— ns —
— g 5 < EQUALIZATION PV+ @ — [‘:l I
E ﬁ = Pus: & Ho}: 5 sec: Start —
— - Push & Hold 2 sec: Stop & v -Ea < I]:l —
— g < samlexsolar: — &l —
G I del BAT+ - < I]:l
= STATUS Charge Controller | BuO30R8 —
= P @ Bulk/Absorption oar- ||| D | < [‘:l —
— @ Float |
g 8 Equalization BTS+ |:| —
— s O  Temp Fault s | €
2% * ® Fault —
Reset AH J | @) O |
) ) Battery
DIP Switch Al L d Temperature
clinn) [H=fefl Sensor Connection

Multicolor LED Alarm

SOLAR BATTERY CHARGING

Dip Switch Select Battery Dip Switch Select Autol
1 Voltage s Manual Equalization
on T2V on AUTO EQUALIZATION
oFF 28y OFF MANUAL EQUALIZATION
Tested to comply with FCC Standards
FCC PART 15(8), CLASS B

MADE IN TAIWAN

DIP Switch Settings on Sides

Fig. 5.1. EVO-30AB Layout

SAMLEX AMERICA INC. | 25



SECTION 5 | CONSTRUCTION, LAYOUT & CONTROLS

5.2 Controls & Indicators

A single, 3-color LED (GREEN, RED, ORANGE) marked “Status” (Fig 5.1) is used to
indicate charging stages and faults as shown below in Table 5.1.

LED Marked Charging
“Status” Stage or Fault
(2, Fig 5.1) Condition 12V Battery 24V Battery
) > 0.75v Below > 1.5v below Absorption
1 Blink (Green) Bulk Absorption setting setting
2 Blinks (Green) Bulk 0.75v Belovlebsorpnon 1.5v below Absorpt|on
setting Setting
. 0.50v Below Absorption 1.0v below Absorption
3 Blinks (Green) Bulk setting setting
4 Blinks (Green) Bulk 0.25v Below Absorption 0.5v below Absorption
setting setting
5 Blinks (Green) Absorption At Absorption Voltage At Absorption Voltage
setting setting
Steady Green Float At Float Voltage setting At Float Voltage setting
Blinking Orange Equalization In Equalization Stage In Equalization Stage

Input current > 45A

Input current > 45A

Low Battery < 9V

Low battery < 18V

Fault Condition

> 90°C

Steady Red Fault condition | Battery Overvoltage > 17V | Battery Overvoltage > 34V
Operating temperature Is | Operating temperature Is
<-20°C <-20°C
L Over Heat Sink temperature Heat Sink temperature
Blinking Red Temperature

> 90°C

Table 5.1. LED Display for Charging Stages & Faults

The EVO-30AB has the following controls to manage functions of the unit while
operating as a standalone charge controller.

BUTTONS ACTION
Reset AH Push and hold to zero the Amp-Hours on optional EVO-RC-PLUS Display.
Equalize When DIP Switch 5 is set at OFF, hold Equalization button for 5 sec to
Start/Stop T . —
manually start equalization. Press it for 2 sec to stop equalization.
DIP Switch 1-5 These small switches are used to configure the voltage and charge settings of
the unit. Settings are printed on the sides of the unit as of shown in Fig. 5.1.

Table 5.2. Push Button and Switch Descriptions
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5.3 EVO-RC-PLUS Remote Display Operation

The EVO-RC-PLUS Remote will display EVO-30AB settings and current status. It also
supports other EVO™ devices connected on the bus such as the EVO™ Inverter/Charger.

The functions provided by the EVO-RC-PLUS when connected to the EVO-30AB are
described below.

For a full description of the EVO-RC-PLUS and operation with an EVO™ Inverter/
Charger, refer to the EVO-RC-PLUS manual. Installation of the remote can be found in
Section 1 of the EVO-RC-PLUS manual.

O O
VA

samlexpower® 1. LCD Screen:
P o) - 4 rows of 20 characters each
o

- Blue screen with white characters

ON/OFF Key

Blue LED “Status”

Red LED “Fault”

Navigation Key “Back”

& Navigation Key “Up”
Navigation Key “Down”
Navigation Key “Enter”

e 0 o0
O O O O SD Card Slot — FAT16/32

Back up Down Enter format, up to 32 GB

| evo-RC-pLUS 10. RJ-45 Jack (8P8C)
O O 11. RI-12 Jack (6P60)

o}

.“
g

oo:
LOoNOUVAWN

Oe

on/off

Figure 5.2 EVO-RC-PLUS Layout

5.3.1 Navigating the Remote
LCD Display (1) - This 4-line LCD display shows status and information for the EVO™
devices. All Setup Menus and faults also appear on the LCD display.

The level of brightness / dimming of the LCD backlight can be programmed to suit
user preference.

On/Off Key (2) — This button has no function for the EVO-30AB. The On/Off Key is used
for powering ON and OFF the EVO™ Inverter/Charger. See EVO-RC-PLUS manual for more
details.

Status LED (3) — Blue LED indicator for indicating operating status. This indicator will

blink every 5 seconds if the remote is connected to EVO-30AB only. Otherwise, it will
operate as shown in Section 6 of EVO-RC-PLUS manual.
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Fault LED (4) — Red LED indicator for indicating fault conditions. Will be ON during
fault conditions.

Navigation Keys (5,6,7,8) - these four keys allow simple access to Menu Items that
assist in monitoring and troubleshooting the EVO-30AB.

e Back — no effect when EVO-30AB is in the only device connected. Otherwise,
use to move from main EVO™ Inverter/Charger Screen to EVO-30AB screen when
EVO™ Inverter/Charger is connected.

e Up - Scroll up through the menu items.

¢ Down - Scroll down through the menu items.

e Enter — Select/Write a particular value or option.

SD Card Slot (9) — This slot supports SD memory card (up to 32GB, FAT 16/32). The SD
Card is used for data logging of EVO™ connected devices. The following fields are
captured into the log: Date and Time

e Battery Voltage

e Current

e Heatsink Temperature

e Charge Stage

e Alarms

See Section 5 of the EVO-RC-PLUS manual for details on data logging.

5.3.2 EVO-RC-PLUS Display Screens

Startup Screen
When the EVO-RC-PLUS is connected to an operational EVO-30AB, the following start
up screen will be observed.

Slelarching |[ID.
EVO-30AB
SOLIAR| CHARGIE
VIER| [1]./0(6 ID= 64

Figure 5.3: Startup Screen

The controller will indicate “EVO-30AB"” on the second line and establish a connection.
VER: Indicates the firmware version of the EVO-30AB
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Operational Screens

e With an EVO™ Inverter/Charger installed: Press the Back key to see the EVO-30AB screen.
e Without an EVO™ Inverter/Charger installed: The EVO-30AB screen is shown automatically.

Press UP/DOWN Keys to navigate between screens.

Displays the battery voltage, charger
EVI0l- 310/AB current
Blatitery 13.13 v :
0.0/0 A
0.0 w
Elviol-I3lolAlB Float: This Line displays the charging
- Stage in progress: Bulk, Absorption ,
Flllolat| S'talge .
Amp -Hour's 1T Al Equalize or Float, or shows Alarm Mes-
Toltalll A 1 A sage if present. Charger Off is shown if
there is insufficient Solar Panel power to
charge the batteries.
Amp-Hours: Displays the AH delivered
based on the output current of the
Charge Controller. This counter can be
reset using the Push Button marked “Re-
set Amp-Hours” (Push and hold the Push
Button till the counter resets to 0).
Total Ah: Counts the total running
Ampere Hours (Amp-Hours) of energy
(in Ah) delivered by the solar panel into
the batteries.
Elviol-I3lolAlB SIElTTIIINlG Displays the Absorption, Float, and
Alblslolrlplt]i[oln 1lal tal v Equalize Voltage set points.
Float 13.2 Vv
Equalization [16/.2 |V
e 310lAlB Displays the Battery and Heat sink
Battery 212110 temperature.
Heat |s|ink 24./5 C

Table 5.3: Operational Screens
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Display Parameters

The following Display Parameters can be set using the EVO-RC-PLUS.

ACTIVE LCD LIGHT

Sets Display Brightness when remote
buttons in use.

Sle/llect| Parameftier
RC-PLUS [SETT/I|NG Refer to Section 4.9 of the EVO-RC-PLUS
* |ACIT/IIVE Lic/pl [LIIGHT manual.
4= (1000 %
IDLE LCD LIGHT Sets Display Brightness when unit is
left idle.
Sle/llect| Parameltier
R/C - PLU[S SET[TIN Refer to Section 4.9 of the EVO-RC-PLUS
* IDLE Licp [LIGHT manual.
1= | [2/5] %
TIME SETTINGS Sets the unit time and date. Used for data
log time stamp.
sle/lelc|t| [Pla|r|ajme/tier
T/IIME [SETTING Refer to Section 4.10 of the EVO-RC-PLUS
* Entier [thle [tlime manual.
2/0/0/0//0/1///0/1 |o]:0/0
STOP SD CARD Stop the SD Card prior to removing
from Remote. The unit will automatically
sleltlelc/t! [Plalrlalmle'tle!r revert back to regular operation after
S'TOP |SD CAR a minute.
0/=/Njo Refer to Section 4.11 of the EVO-RC-PLUS

manual.

Table 5.4: LCD Display Parameters

To access the parameters menu, from any of the Operational Screen, press ENTER.
If only the EVO-30AB is connected to the EVO-RC-PLUS then the menu map shown in

Figure 5.4 is applicable.

If other equipment is connected to the EVO-RC-PLUS (such as an inverter/charger)
please refer to the EVO-RC-PLUS manual Section 4.2.2 for further details.
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Operational .
Sc‘l)-eens RC-PLUS-Display Parameter Menu
Press ENTER from Use the UP or
any Operational slelllelc/t| [6[r|olulp sle[1]elc/t| [Pla|r|amle[te|r DOWN buttons
*[ [ IRlc]-[P[LIu[s| [s[EITIT[IIN[G - RC|-/P/LIU[s| [SIEITIT/IIN[G to navigate up
Screen to move *| |AIC/T|I|VIE| [LICD| [L|IGHT and down in
to the Parameter 4/=| [1/00] % the map.
Menu |
Sle/llejc/t] [Plajrlame|t|e/r
RC|-/P/LIU[s| [S[EITIT/IIN[G
IDLE LCD L/IGHT Use the ENTER
1= 1 205! % button to move
to a screen
| on the right
or select a
sle|llelc/t| |Pla|r|alme|tle|r parameter for
RC - PILUS| SETT/ING editing.
* IDILEE [Licp| [T[IMER
5 |mlin| |
. Use the BACK
Datalog Time button to move
to a screen on
slelllelc/t| [6[r|olulp sle[I]elc/t| [Plalr|amle[te|r the left
* T/1mE [S[E[TIT/IIN/G | ITlimEl sET[T[ING .
1] 1 * [Eln|tle[r| [t|hle| [t]im[e
11 12/0/0/0//]0/1]/]0[1] Jo]:]0/0
Sle/lle/c/t| Plajrilame|te|r Sle/lle/c/t| Plajrlametie|r
* sTlo/p| (sp| [C/AR - sTlo[p| 'sp| [C/AR
0/=Njo

Figure 5.4: EVO-RC-PLUS and EVO-30AB Menu Map

To Modify and Save the Parameter:

e To change a cell: Use the UP/ DOWN buttons

e To move to the next cell: Momentarily press ENTER

e To Save the parameter: Press and Hold ENTER for 3 to 5 seconds until the unit
displays “WRITE SUCCESS!”

Example of entering values

Function: Enter Password To enter password 8052
Note that the cursor is already located on the first digit.

1. Up key x 8 until the value 8 is shown.
2. Press ENTER x2

3. Up key x5 until the value 5 is shown
4. Press ENTER
5
6

=l
o
o
o

. Up key x2 until the value 2 is shown
. Press and hold ENTER for 3 to 5 seconds
WRITE SUCCESS!
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This section provides instructions on how to install and setup the EVO-30AB charge controller.

A WARNING!

ENSURE the battery + and - wires are correctly connected before proceeding.
e Damage due to reverse battery connection is not covered under warranty!
¢ When connecting the battery, connect the battery Negative first & then

the battery Positive. When disconnecting the battery, disconnect battery

Positive first & then battery Negative.

A WARNING!

The solar charge controller shall only be connected to the battery by trained
personnel and in accordance with applicable regulations.

¢ Follow the installation and operating instructions for all components of the
PV system.

e Ensure that no cables are damaged.

6.1 Wire Sizing

Solar Panel to Controller and Controller to the Battery
Wiring should be sized as recommended in the Table below:

Wire Size in AWG
Current, A #12 | #10 | #8 | #6 | #a | #2
Running Distance in ft.:
Controller to Solar Panel or Controlier to Battery
Up to 10 15 30 40 80 120 130
11A to 20A 10 15 20 40 60 100
21A to 30A - 10 15 25 40 60
Table 6.1. Recommended Wire Size
NOTES:

e Running distance is the actual distance taking into consideration the complete
circuitous route followed by the wires for installation. Both the length of
Positive and Negative cables. If the Red cable is 5" and Black is 7' the Running
Distance is 12".

e Current is the total Short Circuit Current Isc of the Solar Panel / Array. Maximum
continuous current allowed is 30A.

e If the actual running distance does not match distance shown, select the wire
size for the next higher distance. For example, if Isc is 15A and running distance
is 12ft, use AWG # 10.

e EVO-30AB prevents reverse current leakage at night, so an external Blocking
Diode is not required in the system.

e Connecting wires should be sized to limit voltage drop from 3% between the
charge controller and the battery. Table 6.1 is based on a 3% voltage drop.

e Tighten each terminal clamping screw to 20 inch-pounds of torque.

e EVO-30AB is designed to regulate power from a PV array. Other chargers can
be connected directly to the battery with no effect on EVO-30AB.
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6.2 Selecting a Location and Mounting

Mount the EVO-30AB in a location that is free from moisture and dirt.

The location should meet the temperature operating requirements and the unit
should be placed in a space that allows good circulation of air for heat dissipation.

TOP

SIDE A

Keep away from direct sources of heat and out of direct sunlight.

Mount on a non-flammable surface.

Place the charge controller against the wall.
Fasten the solar charge controller to the wall with the four screws.

- Four self tapping 5/8"” screws have been provided, but other hardware
may be required depending on the surface the unit is being mounted to.

Ve

N
i

O

O

EQUALIZATION
Push & Hold 5 sec: Start

“/105.5 mm
3" /78 mm

STATUS

O @ Bulk/Absorption
@ Float
© Equalization
€ Temp Fault
@ Fault

415"

Push & Hold 2 sec: Stop E

Charge Controller

amlexsolarr —

Model
EVO-30AB JE—

PV-

BAT+

BAT-

wwzee/ .29

O

l<
<
-

SOLAR BATTERY CHARGING

Dip Switch Select Battery
1

Voltage

Dip Switch
5

Select Auto/
Manual Equalization

oN 12v

OoN

AUTO EQUALIZATION

OFF 2av

OFF

MANUAL EQUALIZATION

€ Tested to comply with FCC standards.
FCC PART 15(8), CLASS B

O

MADE IN TAIWAN

Fig. 6.1. EVO-30AB Dimensions
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6.3 Connections and Setup

Solar Panel/Array

Fuse or DC Circuit Breaker + -

- Voltage: > 50 VDC

- Current: 1.56 times
EVO-30AB Isc of Panel/

- z} Ojl_Arrayj
[

EQUALIZATION PV+ S\ o

Push & Hold 5 sec: Start

Push & Hold 2 sec: Stop E PV @
samlexsolar- =

PWM Solar
STATUS Charge Controller

32V, 35A Fuse
within 7" of

Model
EVO-30AB

O @ sulkiabsorption
® Float
© Equalization
© Temp Fault
® Fault

O
N J Battery Temperature Sensor

Fig. 6.2. EVO-30AB Wiring Diagram

1. The connections to the EVO-30AB terminals are shown in the drawing in Fig. 6.2.
A barrier type of Terminal Strip has been provided for connecting the PV array and
the battery. M-4 screws with clamping washers are used to make the connection.
Use a flat or a #2 Philips head screw driver to tighten screws. Tighten each screw
to 20 inch-pounds of torque. The distance between the barriers is 9 mm and a
standard Spade Type of terminal lug meant for #8 Stud and AWG #10 — AWG #12
wire may be used at the end of the wires to be connected to these terminals. 4
terminal lugs with #8 stud and #10-12 Awg cable provided as well as 4 terminal
lugs with #8 stud and #8 Awg cable are provided.

2. Set DIP Switch 1 for the voltage system, Set DIP Switches 2, 3, 4 for battery type
and charging algorithm (see Table 6.2 and 6.3).

3. Fuse the Positive Battery wire (Not provided): Use 32V, 35A fuse in series with the
Positive battery wire. Locate the fuse within 7" of the battery Positive post.
4. Connect the BATTERY first.

Be careful that the bare wires do not touch the metal case of the controller.
Connect battery Negative first and then the battery Positive.

A WARNING!

The BATTERY must be connected before the Solar Panel / Array to properly
start the microcontroller, activate protections & guide installation.
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A battery below 9V for 12V battery or 18V for 24V battery may not start the
microcontroller properly. Make sure the battery is charged before installing the system.

As soon as Battery (+) is connected, the Status LED (Fig 5.1) will be steady Orange
and then, the LED will blink Green.

5. Connect the Solar Panel / Array next. It is recommended that the Positive of the PV Panel/
Array be routed through DC Circuit Breaker or DC Disconnect Switch (Rated at > 50 VDC
and current capacity = 1.56 times the Short Circuit Current “Isc” of the Solar Panel/Array).

Remember that the Solar Panel /Array will generate power whenever in sunlight.
Be careful not to short circuit the Solar Panel /Array while connected to the
controller, as this will damage the controller.

6. The Negative system conductor of the battery must be properly grounded as
required by code.

6.3.1 DIP Switch Settings

Five DIP Switches permit the following parameters to be adjusted at the installation site:

NAME DESCRIPTION
DIP SWITCH 1 ON* Selection of Battery Voltage for 12V system
OFF Selection of Battery Voltage for 24V system
DIP SWITCH 2,3,4 | Battery charge control mode: Battery charging algorithm (see Table 6.1)
DIP SWITCH 5 ON Selection of Auto Equalization
OFF* Selection of Manual Equalization

*Factory preset condition
Table 6.2. Dip Switch Settings

Standard Battery Charging Programs
EVO-30AB provides 8 standard battery charging algorithms (programs) that are
selected with DIP Switches 2, 3, 4.

Table 6.3 below summarizes the major parameters of the standard charging algorithms.
Note that all the voltages are for 12V systems. For 24V system, multiply the voltages by 2.

e Consult the battery manufacturer / battery specifications & select the
appropriate Algorithm.

e The unit is preset for Battery Type 1 (OFF-OFF-OFF) for a sealed / VRLA battery.

e  Check your battery manufacturer’s recommended voltage and set the DIP
switch settings that are the closest to those values.

NOTES: 1. All Voltage values are at battery temperature of 25°C (77°F).
2. All the voltages given in the Table are for 12V Battery System.
For 24V Battery Systems multiply the voltage values by 2.
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A B C D E F
DIP Equalize Equalize
Switches Battery Absorption| Float Equalize Time Interval
(2-3-4) Type Voltage | Voltage | Voltage (hours) (days)
(oo broser) | 1-Sealed | 140 | 134 | None - -
OFF-OFF-ON 2 — Sealed 14.1 13.4 14.2 1 28
OFF-ON-OFF 3 - Sealed 14.3 13.4 14.4 2 28
OFF-ON-ON 4 - Flooded 14.4 13.4 15.1 3 28
ON-OFF-OFF 5 - Flooded 14.6 13.4 15.3 3 28
ON-OFF-ON 6 - Flooded 14.8 13.4 15.3 3 28
ON-ON-OFF 7 - Lithium 14.3 13.4 None - -
ON-ON-ON 8 - Lithium 14.4 13.5 None - -

moNnw >

m

Table 6.3. Standard Battery Charging Programs

. Battery Type

. Absorption Voltage
. Float Voltage
. Equalization Voltage

Equalization Time

Equalization Interval

These are generic Lead-Acid — wet cell (Lead Antimony, Lead
Calcium), sealed AGM, sealed Gel Cell and Lithium battery types.
This is the Absorption Voltage Regulation Set Point.

This is the Float Voltage Regulation Set Point.

This is the Equalization Voltage Regulation Set Point.

The charging at the selected Equalization Voltage will
continue for this number of hours.

If automatic equalization is enabled (with DIP Switch 5).
Equalizations are typically done once a month. Most of the
cycles are 28 days so equalization will begin on the same day of
the month. Each new cycle will be reset as equalization starts so
that setting day period will be maintained.

6.4 Equalization Operation

When Equalization is activated, the following indications will be seen on the EVO-30AB unit:

e Status LED will blink Orange, once per second

e Once the battery is overcharged and its voltage rises to the Equalization Voltage
Regulation Set Point and is sustained at this level for the programmed period,
the charger will revert to Float Stage — Status LED will be steady Green.

NOTE: If for any reason charging current is not sufficient to raise the Battery Voltage

to the Equalization Voltage Regulation Set Point and sustain this voltage for the
programmed duration, equalization will be carried forward to the following day(s)
and will continue to remain locked in Equalization Stage until cumulative time
period is achieved. Equalization may be terminated manually and re-started when
adequate sun is available. Also, please remove all loads on the battery to ensure that
full current from the panels is available to complete equalization in one session.
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A WARNING!

DIP Switch Settings for Failed Communications

The DIP switch on the EVO-30AB charge controller should be programmed in case
the communications cable becomes disconnected to the EVO™ Inverter/Charger.
The EVO-30AB wiill revert to the DIP switch settings if this happens.

6.4.1 Manual Equalization

With the DIP Switch 5 (Fig 5.1) is set for manual equalization (OFF position) and a charge
profile is selected with Equilize Voltage (Table 6.3). The push button marked “Equalization”
(Fig 5.1) is used to start and stop a manual equalization charge cycle. Hold the push button
down for 5 seconds to start and 2 seconds to stop an equalization.

Equalizations will be terminated automatically as per the charging program selected if
the push button is not used to manually stop the equalization.

6.4.2 Automatic Equalization

If the equalization DIP Switch (Fig 5.1) is moved to the ON position, equalizations will
begin automatically as per the charging program selected (Table 6.3). The push button
can be used to start and stop equalizations in both the Manual and Automatic Modes.

6.5 Temperature Compensation Operation
Optional Sensor: Model Name 30AB-TS

An optional Battery Temperature Sensor (BTS) is available for temperature
compensated battery charging for profiles 1-6. Profiles 7 and 8 for lithium have this
feature disabled, but the sensor can still be used to monitor temperature.

A CAUTION!

The wiring of the Temperature Sensor is polarized and is marked (+) and (-).
Please observe correct polarity of connection to terminals BTS+ and BTS-.

BTS consists of a temperature sensing probe that is installed on the (-) Negative
battery post (Fig. 6.2). The temperature of the battery post reflects the approximate
temperature of the electrolyte. A pair of 10 metres wires (marked + & -) connect the
temperature sensing probe to the 2 terminals marked (+) BTS and (-) BTS.

It is recommended that Battery Temperature Sensor (BTS) is used if the battery
temperature (measured at the + terminal stud) fluctuates more than 5°C to 10°C (9°F
to 18°F) from the reference temperature of 25°C (77°F).

The Battery Temperature Sensor (BTS) corrects the Absorption, Equalization & Float
Voltage by the following values (reference temperature is 25°C/ 77°F):

e 12V battery: —0.030V per °C (-0.017V per °F).
e 24V battery: —0.060V per °C (-0.033V per °F).
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Typical compensation is given in Table 6.4 below:

BATTERY ELECTROLYTE VOLTAGE COMPENSATION
TEMPERATURE 12V BATTERY 24V BATTERY
50°C / 122°F -0.75V -1.50V
45°C / 113°F —-0.60V -1.20V
40°C / 104°F —-0.45V -0.90Vv
35°C / 95°F —-0.30V -0.60V
30°C / 86°F -0.15Vv —-0.30V
25°C / 77°F (Reference) 0V (Reference) 0V (Reference)
20°C / 68°F +0.15V + 0.30V
15°C / 59°F + 0.30V + 0.60V
10°C / 50°F + 0.45V + 0.90V
5°C / 41°F + 0.60V +1.20V
0°C/32°F +0.75V + 1.50V

Table 6.4. Temperature Compensation of Voltage Settings

38 | SAMLEX AMERICA INC.



SECTION 6 | INSTALLATION & SETUP

6.6 Connections & Setup with EVO™ Products

Refer to Section 4 for a description of features and benefits when using the EVO-30AB
in the following configurations.

e With Remote Display
e With an EVO™ Inverter/Charger and a Remote Display
e With an EVO™ Inverter/Charger and no Display

6.6.1 Remote Display — EVO-RC-PLUS (Option)
1. Set the DIP switch on the EVO-30AB. Settings are provided on unit or found
in Section 4.

2. Install the EVO-30AB as described in Section 6.1 to 6.3 of this manual.
3. Install the EVO-RC-PLUS in accordance with the EVO-RC-PLUS manual.

4. Connect the communications cable between the Charge Controller and the
EVO-RC-PLUS as shown in the Figure 6.3.

Solar Panel

EVO-30AB EVO-30AB
Communication Ve ~N
Connection e} o
— .
— 23 EQUALIZATION we ||| D
—d = ety .
— 3 samlexsolar® —
g T [ 1 32V, 35A Fuse
—] Soatus Charge Controller | EvO3088 Within 7* of
= o
— E O & ulknonton BAT (] battery +
— = oS- | terminal
— {0 oTs-
23
@] O
N J Battery Temperature Sensor
O O
samlexpower*
RJ45 Comms Cable |
(with RC-PLUS)
@ | ot
o
Q| 03 0000
‘ | Evo-RC-PLUS
O O
EVO-RC-PLUS

Fig. 6.3 EVO-30AB with EVO-RC-PLUS Wiring Diagram
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6.6.2 EVO-30AB with EVO™ Inverter/Charger and EVO-RC-PLUS
Installing the EVO-30AB Charge Controller, an EVO-RC-PLUS, and an EVO™ Inverter/
Charger makes your complete power system manageable from one monitoring device.
The EVO-RC-PLUS will display alarms and status for both the EVO-30AB and the EVO™
Inverter/Charger.

1. Install and turn on the EVO™ Inverter/Charger in accordance with the EVO™ manual.

2. Set the DIP switch on the EVO-30AB. Settings are provided on unit or found
in Section 4.

3. Install the EVO-30AB as described in Section 6.1 to 6.3 of this manual, but
making the battery connection to the “External DC Charger connection on
the EVO™ Inverter/Charger. See Fig 6.4 below.

4. Install the EVO-RC-PLUS in accordance with the EVO-RC-PLUS manual.

5. Connect the communications cable between the EVO™ Inverter/Charger to
the EVO-30AB as shown in the Figure 6.4 below.

6. Connect the communications cable between the Charge Controller and the
EVO-RC-PLUS as shown in Figure 6.4 below.

Solar Panel

EVO-30AB EVO-30AB . ..
Communication
samlexsolar
ol Model
starus e [
O @ suabsorption
® Foa
© Equalization .
Temp Fault ol
o EVO™ Inverter/Charger
(EVO-1212F shown
O o J
=
RJ45 Comms
Cable
(with RC-PLUS)
o §)
'samlexpower*
= ‘s
O 0% 0000
| evo-RC-PLUS
Fias Comms o O
Cable: Include:
with EVO-30AB EVO-RC-PLUS

Fig 6.4 EVO-30AB with EVO-RC-PLUS and EVO™ Inverter/Charger Wiring Diagram
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6.6.3 EVO-30AB with EVO™ Inverter/Charger (No EVO-RC-PLUS)
When the EVO-30AB is installed with an EVO™ Inverter/Charger without the EVO-RC-
PLUS, the EVO-30AB will operate based on the DIP switch settings only. The inverter/
charger will manage its charge current based on the output current of the EVO-30AB,
as described in the EVO™ manual (Section 5.4).

1. Install and turn on the EVO™ Inverter/Charger in accordance with the EVO™ manual.

2. Set the *DIP switch on the EVO-30AB. Settings are provided on unit or found
in Section 4.

3. Install the EVO-30AB as described in Section 6.1 to 6.3 of this manual, but
making the battery connection to the “External DC Charger connection on
the EVO™ Inverter/Charger. See Fig 6.5 below.

Panel Solar

000
° ° 00
ccunmaton e 00
& o S e start —
samlexsolar: —
s Charge Comroer | BOI0RS
O © sulkiabsorption wr-| D
o foat
© Equalization BTS+
@ Temp Fauit e
® faut
@] O

=.J EVO™ Inverter/Charger
(EVO-1212F shown)

[ ]
_
Battery

Fig 6.5 EVO-30AB with EVO™ Inverter/Charger
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7.1 Fault Indicators

Troubleshooting the EVO-30AB controller is simplified with the use of the optional
EVO-RC-PLUS display. Some basic troubleshooting procedures are listed below.

EVO-30AB
EVO-RC-PLUS FAULT
(Optional Display) | LED DESCRIPTION | CAUSE OF FAULT / REMEDY
I1Over Current Steady Over Input current exceeds 150% of the rated
Red Current current of 30A i.e. 45A
I10Over Temperature| Blinking Heat Sink over | Heat sink temperature exceeds 90°C
Red Temperature | A jto-reset below 70°C
Display is dim OFF or Display Panel | 1. The CPU is not able to exchange data
or OFF Steady Red | Error with the Display Panel.
2. Battery voltage is below 7V + 0.2V
I1Batt Low Steady Low 1. Low Battery Voltage:
Voltage Red Voltage < 9V for 12V Battery
< 18V for 24V Battery
2. If this symptom is for a 12V Battery
System, check & ensure that DIP
Switch 1 at the back of the unit is
selected for 12V battery and not for
24V battery.
I'Heat Sink SR Steady Low Operating | Operating temperature is below -20°C
Open Red Temperature | (-4°F). Increase operating temperature is
above -20°C (-4°F) to clear alarm.
I1Batt Over Steady Battery Over | Battery Voltage is High:
Voltage Red Voltage 12V System: > 17V
24V System: > 34V
Auto reset below 16.2V or 13.4V
1. Check DIP SWITCH is set correctly.
2. Disconnect other chargers to battery.
3. If problem persists contact Samlex
America for assistance.
I1BSE Bat Steady Battery The battery temperature sensor has failed.
Sense Error Red Temperature 1. Disconnect the temperature sensor to
Sensor Failure clean alarm.
2. Replace temperature sensor at earliest
convenience (Item 30AB-TS)

Table 7.1. Fault Indications & Remedies
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SECTION 7 | TROUBLESHOOTING

7.2 Symptom 1. Battery is not Charging

1.
2.

Check the Status LED. This should be ON if the battery is connected.

Check that proper Battery Charging Algorithm (Program) has been selected by
DIP Switches 2, 3, 4 (Table 6.3).

Check that all wire connections in the system are correct and tight. Check the
polarity (+ and -) of the connections.

Measure the PV array Open Circuit Voltage and confirm it is within normal
limits. If the voltage is low or zero, check the connections at the PV array itself.
Disconnect the PV array from the controller when working on the PV array.

Check that the load is not drawing more energy than the PV array can provide.

Check if there are excessive voltage drops between the controller and the
battery. This will cause undercharging of the battery.

Check the condition of the battery. Determine if the Battery Voltage drops at night
with no load. If it is unable to maintain its voltage, the battery may be failing.

Measure the PV Voltage and the Battery Voltage at the EVO-30AB terminals. If
the voltage at the terminals is the same (within a few tenths of V) the PV array is
charging the battery.

If the PV Voltage is close to the open Circuit Voltage of the panels and the Battery
Voltage is low, the controller is not charging the batteries and may be damaged.

7.3 Symptom 2. Battery Voltage is too High

1.

Check to see if the Status LED is blinking Green at 5 blinks, if so, the unit is in
Absorption.

First check operating conditions to confirm that the voltage is higher than
specifications.

Check that proper Battery Charging Algorithm (Program) has been selected by
DIP Switches 2, 3, 4.

Check that all wire connections in the system are correct and tight.

Disconnect the PV array and momentarily disconnect the lead from the Battery
Positive terminal BAT+. Reconnect the battery terminal and leave the PV array
disconnected. The Status LED will continue to blink Green. Check the Open
Circuit Voltage of the PV array. It should match the specs for the array and should
be less than 50V.

With the PV array disconnected, there should be no voltage reading on the PV+
and PV- terminals. If voltage on the PV+ and PV- terminals reads almost equal to
the Battery Voltage, the controller is damaged.
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SECTION 8 | SPECIFICATIONS

4 MODEL NO. EVO-30AB h
INPUT
MAX. OPEN CIRCUIT VOLTAGE (V) 50V
OF SOLAR PANEL / ARRAY
MAX. SHORT CIRCUIT CURRENT (I, ) 30A
OF SOLAR PANEL / ARRAY
TOTAL SELF CONSUMPTION CURRENT 50 mA

OUTPUT / CHARGING

TYPE OF CONTROLLER

Series, Pulse Width Modulation (PWM)

NOMINAL BATTERY SYSTEM VOLTAGE

12V / 24V (Switch selectable)

MIN. BATTERY VOLTAGE TO START MICRO-CONTROLLER,
ACTIVATE PROTECTIONS AND GUIDE OPERATION

9 VDC for 12V Battery
18 VDC for 24V Battery

BATTERY TYPES

Lead Acid: Flooded/AGM/Gel Cell; Lithium

CHARGING ALGORITHM

4 Stage: Bulk, Absorption, Float, Equalization

CHARGING PROGRAMS

8 Programs (Switch selectable)

ABSORPTION VOLTAGE*

14.0V to 14.8V

FLOAT VOLTAGE*

13.4V /13.5V

EQUALIZATION VOLTAGE*

14.2V to 15.3V

- 1to 3 hrs*

- Manual or automatic after
28 days interval*

(MODEL 30AB-TS)

VOLTAGE REGULATION SET POINT ACCURACY  + 50mV
TEMPERATURE COMPENSATION
(WITH OPTIONAL PROBE)
TEMPERATURE SENSE PROBE 33ft (10m)

COMPENSATION OPERATION

-30mV /°C for 12V Battery
-60mV / °C for 24V Battery

ACTIVE TEMPERATURE RANGE

-20°C to 50°C

REMOTE DISPLAY (OPTIONAL)

EVO-RC-PLUS

LCD DISPLAY

4 Lines x 20 Character, Alpha Numeric Backlit Display
for operational parameters and fault messaging.

PROTECTIONS

OVER CURRENT

Shut down at input current > 45A

OVER TEMPERATURE OF HEAT SINK
(FACE PLATE)

Temperature > 90°C: Disconnect panel / array
- Reconnect when cools down to 70°C

ENVIRONMENTAL

OPERATING TEMPERATURE RANGE

-20°C to 50°C / -4°F to 112°F

STORAGE TEMPERATURE RANGE

-55°C to 85°C /- 67°F to 185°F

HUMIDITY  95%, Non- condensing
MECHANICAL
DIMENSIONS (W XD X H) 122X 105.5x47.6 mm/4.81x4.15x 1.87 in
WEIGHT 0.4kg/0.8 b
ENCLOSURE / FACE PLATE ~ Powder coated steel. For indoor use
COMPLIANCE
EMI/EMC  FCC Part 15(B), Class B

ACCESSORIES INCLUDED

INSULATED SPADE LUGS FOR INPUT /
OUTPUT WIRING CONNECTIONS

4 Pieces for #8 Stud for AWG #12-10 Wire
2 Pieces for #8 Stud for AWG # 8 Wire

SELF TAPPING SCREWS FOR INSTALL

7 x 19, 5/8"; Type 25 Point; Flat Head; Philips

L COMMUNICATION CABLE

RJ45, 1.5m /5 feet (included and for Connection to

EVO™ Inverter/Charger

J

* BASED ON SELECTED PROGRAM - SEE TABLE 6.3

Specifications subject to change without notice.
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SECTION 9 | Warranty

5 YEAR LIMITED WARRANTY

EVO-30AB manufactured by Samlex America, Inc. (the “Warrantor”) is warranted to be
free from defects in workmanship and materials under normal use and service. The war-
ranty period is 5 years for the United States and Canada, and is in effect from the date
of purchase by the user (the “Purchaser”).

Warranty outside of the United States and Canada is limited to 6 months. For a warranty
claim, the Purchaser should contact the place of purchase to obtain a Return Authoriza-
tion Number.

The defective part or unit should be returned at the Purchaser’s expense to the author-
ized location. A written statement describing the nature of the defect, the date of pur-
chase, the place of purchase, and the Purchaser’s name, address and telephone number
should also be included.

If upon the Warrantor’s examination, the defect proves to be the result of defective
material or workmanship, the equipment will be repaired or replaced at the Warran-
tor’s option without charge, and returned to the Purchaser at the Warrantor’s expense.
(Contiguous US and Canada only)

No refund of the purchase price will be granted to the Purchaser, unless the Warrantor
is unable to remedy the defect after having a reasonable number of opportunities to do
so. Warranty service shall be performed only by the Warrantor. Any attempt to remedy
the defect by anyone other than the Warrantor shall render this warranty void. There
shall be no warranty for defects or damages caused by faulty installation or hook-up,
abuse or misuse of the equipment including exposure to excessive heat, salt or fresh
water spray, or water immersion.

No other express warranty is hereby given and there are no warranties which extend
beyond those described herein. This warranty is expressly in lieu of any other expressed
or implied warranties, including any implied warranty of merchantability, fitness for the
ordinary purposes for which such goods are used, or fitness for a particular purpose, or
any other obligations on the part of the Warrantor or its employees and representatives.

There shall be no responsibility or liability whatsoever on the part of the Warrantor or
its employees and representatives for injury to any persons, or damage to person or
persons, or damage to property, or loss of income or profit, or any other consequential
or resulting damage which may be claimed to have been incurred through the use or
sale of the equipment, including any possible failure of malfunction of the equipment,
or part thereof. The Warrantor assumes no liability for incidental or consequential dam-
ages of any kind.

Samlex America Inc. (the “Warrantor”)
www.samlexamerica.com

SAMLEX AMERICA INC. | 45



Notes

46 | SAMLEX AMERICA INC.



Notes

SAMLEX AMERICA INC. | 47



Contact
Information
Toll Free Numbers

Ph: 1800 561 5885
Fax: 1888814 5210

Local Numbers
Ph: 604 525 3836
Fax: 604 525 5221

Website
www.samlexamerica.com

USA Shipping Warehouses
Kent, WA
Plymouth, Ml

Canadian Shipping Warehouse
Richmond, BC

Email purchase orders to
orders@samlexamerica.com

&

samlexamerica:

11027-EVO-30AB-1122
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