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1.Introduction

The MSR2-30 Charge Controller provides the chaeplation and supervisory functions necessary golar power
system. The controller prevents damage to thetyatiue to excessive charge or discharge and asides a convenient
place to interconnect the solar array, battery tzankload equipment.

The MSR2-30 Charge Controller has connectionsviorgolar arrays, one battery and one load. Thee fasction of the
regulator is to control the transfer of energy frtma array to the battery and load. The statehafge of the battery is
sensed by monitoring the battery voltage.

The MSR2-30 Charge Controller consits a Contrahted Circuit Board (PCB) Assembly which monitore trattery state
of charge and controls the state of the reguladievices and alarms. The optional LCD display PGBenbly mounts
over and plugs into the main control board and ksathe user to gain more information on the cdietrstatus, and
provides some test facilities.
1.1. Standard Features of the MSR2 Charge Controlte

1.1.1. System Voltage: 12V, 24V and 48 versions

1.1.2. System Polarity: Positive Earth and Negdfigeth versions

1.1.3. Microcontroller (MCU) based control circuit

1.1.4. Solid state switching of two array currewtits up to 15A each (total 30A)

1.1.5. Solid state switching of load current ud 5\

1.1.6. Temperature compensation of the presetdevel

1.1.7. LED indication of Status, Disable, Array hatging, Array 2 Charging and Load Connected

1.1.8. 40A Battery Fuse and 20A Load Fuse as stdnda

1.1.9. 10mrhcable entry for power cables

1.1.10. 2.5mrhcable entry for signal cables

1.1.11. Protection against induced voltage tramsien

1.1.12. Small size Polycarbonate IP65 Enclosur@X285x75mm)

1.1.13. High Volts, Low Volts, Load Cut and AuxitigAlarm (indication and volt-free relay contact)
1.2. Optional Features of the MSR2 Charge Controlie

1.2.1. MSR2-30 Metering: 2x16 Character LCD Displhyt for system parameter indication and control

1.2.2. MSR2-30 RS232 Communications Port to interf@ a local PC — Normal or Modbus ASCII Protocols

2.Health & Safety

2.1. General
Read this manual thoroughly BEFORE undertakingvaonk.

Potentially lethal voltages can be present at énminals within the Unit. Extreme care MUST beeialkwhen
performing any of the actions described in this n@n Remove all metallic personal adornments ftbenhands,
wrists and neck before commencing work on a livié uBnsure all tools are insulated.

2.2. Earthing

The MSR2-30 Charge Controller can be used witheeith Positive Earth (Common Positive) or Negatiaetic
(Common Negative) solar system.
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3. MSR2-30 Control Unit Operation

3.1. Analogue Measurements

The MCU uses an A/D converter to read the batteftage, the array voltages, the temperature seargbthe array
and load current if the metering option is included

The battery voltage is read every 50ms (20 timescand). Where the unit determines a change oEmodlarm
status is necessary, four successive readinghanit to be above or below the appropriate setffthiatexception is
the High Volts Alarm) for the change to occur.

To obtain the true array voltages, the MCU needsdbdisconnect an array from the battery (if cected) and then
read the array voltage. This is done approximategry 60 seconds

The temperature sensor is used to compensate ttiegybeoltage. If faulty or disconnected, then &i® converter
will return a value outside of possible air tempera limits in which case the regulator will operas if the
temperature was sensed as being the Temperaturgebsation Null Temperature (i.e. zero compensataplied).

3.2. Battery Regulation

If the compensated battery voltage is less thanRbset-to-Boost voltage, the unit will enter theoBoMode.
During this time the unit will connect the arragsthe battery if the voltage present on each @gayeater than the
battery voltage by 2V. If the total array currémtgreater than the load current, the battery ehthrge and the
battery voltage will increase.

When the compensated battery voltage reaches tbst Boltage, the unit will enter the Equalisatiowdé. In this
mode, the unit will disconnect and reconnect thrayar to the battery to regulate the battery voltagéhe Boost
voltage for the Equalisation period. This ensuhesbattery reaches its optimum state of charge.

After the Equalisation period, the unit will entbe Float Mode. In this mode, the unit will disceet and reconnect
the arrays to the battery to regulate the compeddadttery voltage at the Float voltage.

If the compensated battery voltage decreases lalmReset-to Boost voltage, the unit will enter Bo®st Mode.

When there is insufficient light to generate cutréat night or on a day with poor light conditiont)e regulator
disconnects the arrays from the battery to avo@httery discharging back through the array. Thike Night
mode.

When the unit is regulating at either the Boostage or Float voltage, it will disconnect the agdipm the battery
when the battery reaches the required voltagewilltre-connect the array to the battery when tlenpensated
battery voltage falls below the required voltageltbsV(12V system), 0.3V (24V system) or 0.6V (48xstem).

3.3. Alarms Activation and Reset

If the compensated battery voltage is higher thenHigh Volts activation voltage, the array will memediately
disconnected from the battery and the High Voltsralrelay and indicator will be activated. If tbempensated
battery voltage is lower than the High Volts resettage, the High Volts alarm relay and indicatoill ve
immediately reset.

If the battery voltage is lower than the Low Vdiistivation voltage and remains lower for 2 secottus,Low Volts
alarm relay and indicator will be activated. I&thattery voltage is higher than the Low Volts tesdtage, the Low
Volts alarm relay and indicator will be immediatedset.

If the battery voltage is lower than the Load Cciiveation voltage and remains lower for 2 secorhs,Load Cut
alarm relay and indicator will be activated. Aftitve Load Cut switch delay period, the Load Cutt&uwiand

indicator will be activated. If the battery voleag higher than the Load Cut reset voltage, thedL@ut alarm relay
and indicator and the Load Cut switch and indicatiirbe immediately reset.

If the voltage on either array does not exceed Bbva the Battery Voltage for a period of 24 hodmsntthe 24
Hour Alarm will be activated. The Auxiliary AlariRelay can be programmed to activate for this Alarm.

The Auxiliary Alarm Relay and indicator can be prammed (Menu 3) to activate on 24Hr Alarm, Commadari
(i.e. any alarm) or System Normal (i.e. active wiiegy is no alarm). System Normal can be usechsure the
charge controller is actually powered and operatmgectly.
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3.4. Status LED
A status LED is used to provide basic unit statuthé user as described in the following table:

Mode Status LED Operation

Boost Mode Flash : 0.35 sec on - 0.35 sec off

Equalisation Mode Flash : 1.05 sec on — 0.35 skec of

Float Mode Steady

Flash: 0.35 sec on — 2.45 sec off

Night Mode

3.5. Default Values 1 Setpoints — Fulmen

The setpoints for Fulmen Battey Cells and the dpeggarameters of the unit which are held in therbbtontroller

are listed in the following table:

Set-points — Fulmen Cells Volts / Cell 12V System| 4% System 48V System
Boost & Equal Regulation Voltage 245V 14.70 29.40 58.80
Float Regulation Voltage 2.30V 13.80 27.60 55.20
Reset to Boost 220V 13.20 26.40 52.80
High Volts Alarm Trip 250V 15.00 30.00 60.00
High Volts Alarm Reset 2.30V 13.80 27.60 55.20
Low Volts Alarm Trip 1.95V 11.70 23.40 46.80
Low Volts Alarm Reset 230V 13.80 27.60 55.20
Load Cut Alarm Trip 1.85V 11.10 22.20 44.40
Load Cut Alarm Reset 210V 12.60 25.20 50.40
Load Cut Switch Delay N/A 5 seconds 5 secondp et
Equalisation Period N/A 30 minutes 30 minutes 30utes
Temp Compensation Null Temp N/A 20°C 20°C 20°C
Temp Compensation Rate N/A -5mv/ °C /cell  -5mV//e€ll | -5mV/ °C /cell
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3.6. Default Values 2 Setpoints — Vented

The setpoints for Vented Battey Cells and the dpeygparameters of the unit which are held in thierbtontroller

are listed in the following table:

Set-points — Vented Cells Volts / Cell 12V System  4¥ System 48V System
Boost & Equal Regulation Voltage 240V 14.40 28.80 57.60
Float Regulation Voltage 235V 14.10 28.20 56.40
Reset to Boost 220V 13.20 26.40 52.80
High Volts Alarm Trip 245V 14.70 29.40 58.80
High Volts Alarm Reset 240V 14.40 28.80 57.60
Low Volts Alarm Trip 1.90V 11.40 22.80 45.60
Low Volts Alarm Reset 2.00V 12.00 24.00 48.00
Load Cut Alarm Trip 1.80V 10.80 21.60 43.20
Load Cut Alarm Reset 2.00V 12.00 24.00 48.00
Load Cut Switch Delay N/A 5 seconds 5 secondp braisc
Equalisation Period N/A 30 minutes 30 minutes 30Qutas
Temp Compensation Null Temp N/A 25°C 25°C 25°C
Temp Compensation Rate N/A -5.5mV/°C/cell | -5.5mV/°C/cell| -5.5mV/°C/cell

3.7. Default Values 3 Setpoints — VRLA

The setpoints for VRLA Battey Cells and the op@gparameters of the unit which are held in therbtiontroller
are listed in the following table:

Set-points — VRLA Cells Volts / Cell 12V System 24\%ystem 48V System
Boost & Equal Regulation Voltage 230V 13.80 27.60 55.20
Float Regulation Voltage 225V 13.50 27.00 54.00
Reset to Boost 2.10V 12.60 25.20 50.40
High Volts Alarm Trip 240V 14.40 28.80 57.60
High Volts Alarm Reset 235V 14.10 28.20 56.40
Low Volts Alarm Trip 1.90V 11.40 22.80 45.60
Low Volts Alarm Reset 2.00V 12.00 24.00 48.00
Load Cut Alarm Trip 1.80V 10.80 21.60 43.20
Load Cut Alarm Reset 2.00V 12.00 24.00 48.00
Load Cut Switch Delay N/A 5 seconds 5 secondp braisc
Equalisation Period N/A 30 minutes 30 minutes 30utas
Temp Compensation Null Temp N/A 25°C 25°C 25°C
Temp Compensation Rate N/A -3.3mV/°C/cell | -3.3mV/°C/cell| -3.3mV/°C/cell
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4. MSR2-30 Metering Option

The MSR2-30 Metering option requires componentbdditted to the MSR2-30 Control PCB Assembly anhafacture
and also the fitting of the MSR2 Display PCB Assgmb

4.1.

4.2.

Control PCB Assembly

In order to measure the total array current andadhd current, the MSR2-30 Control PCB Assemblpagpulated
with shunt resistors and some signal conditioniagitvare if the MSR2-30 Metering option is requested

MSR2-30 Display PCB Assembly
The MSR2-30 Display PCB Assembly consists of a P6xcharacter LCD display module and four user $witc

(Menu, Up, Down and Select)

4.3.

Display Power Down

The MSR2-30 Display PCB Assembly has a power d@atuire, which operates 3 minutes after the lasisppéany
switch. The display is activated by pressing amiych.

4.4. Display Menu Control

The MSR2-30 Display PCB Assembly has multiple meam information screens as shown in Figure 1.

Menu 0 Menu 1 Menu 2 Menu 3 Menu 4 Change Settings Menu
BATTERY: 27.2V Venu | SYSTEM | NFO: Vet | SYSTEM SETTINGS: | M | TEST HV Al arm Veni | SHOW ARRAY 1 V: Menu CHANGE SETTINGS: | Mem
Mode - Boost 12V NEG Earth Boost V: 29.4 Press + hold SEL Press + hold SEL Boost V: 29.4

1 w Down |, T w Down ], T w Dovn |, T w Dovn ||, T w bown ||,
BATTERY: 29. 4V SYSTEM | NFO SYSTEM SETTI NGS: TEST LV Alarm SHOW ARRAY 2 V: CHANGE SETTI NGS:
Mbde - Equal Batt Tenp: +25.0C Fl oat V: 27.6 Press + hold SEL Press + hold SEL Float V: 27.6
T w Down |, T w Down ], T w oovn |, T w Down ||,
BATTERY: 26.8V SYSTEM | NFO SYSTEM SETTI NGS: TEST LC Alarm CHANGE SETTI NGS:
Mode - Fl oat Array I: + 0.0 Rst to Bst: 26.4 Press + hold SEL Rst to Bst: 26.4
T up rxan’ T Up Down J’ T Up Down J’ T up Down J’
BATTERY: 26.8V SYSTEM | NFO: SYSTEM SETTI NGS: TEST AUX Al arm CHANGE SETTI NGS:
Mode - Ni ght Load I: + 0.0 H V Set V: 30.0 Press + hold SEL H V Set V: 30.0
T w Down |, T w Down ], T w Down |, T w Down |,
BATTERY: 26.8V SYSTEM | NFO: SYSTEM SETTI NGS: TEST AY1 Switch: CHANGE SETTI NGS:
Mode - Disabled Batt |: + 0.0 H V Rst V: 27.6 Press + hold SEL H V Rst V: 27.6
1 w Down |, 1w Down ], 1t w Dovn |, ™ w pown ||,
BATTERY: 30.0V SYSTEM | NFO: SYSTEM SETTI NGS: TEST AY2 Switch: CHANGE SETTI NGS:
Alarm- H Volts Array Ahr: 0 Lo V Set V: 23.4 Press + hold SEL Lo V Set V: 23.4
T w Down |, T w Down ], T w oovn |, T w Down ||,
BATTERY: 23.0V SYSTEM | NFO SYSTEM SETTI NGS: TEST LC Switch: CHANGE SETTI NGS:
Alarm - Lo Volts Load Ahr: 0 Lo V Rst V: 27.6 Press + hold SEL Lo V Rst V: 27.6
1 w Down |, T w Down ], T w ovn |, T w pown ||,
BATTERY: 22.2V SYSTEM | NFO SYSTEM SETTI NGS: PROG Aux Al arm CHANGE SETTI NGS:
Alarm - Ld Cut Reset LC: -> SEL LC Set V: 22.2 24 Hour Alarm LC Set V: 22.2
1* up rxan, T Up Down J, T Up Down J, T up Down J,

BATTERY: 26.8V SYSTEM | NFO! SYSTEM SETTI NGS: RS232 Comms: CHANGE SETTI NGS:

Alarm - Ay 24Hr Reset Ahr:-> SEL LC Rst V: 25.2 Type 1 = Nor nal LC Rst V: 25.2
T w Down |, T w Down ], T w oovn |, T w Down ||,

BATTERY: XX. XV SYSTEM | NFO: SYSTEM SETTI NGS: RS232 Comms: CHANGE SETTI NGS:
Fault - B Sense Prog 801454 V1.0 LC Delay: 5 sec Unit Address: 01 LC Del ay: 5 sec

1T w pown |, T w oo |,

BATTERY: XX. XV SYSTEM SETTI NGS: CHANGE SETTI NGS:
Fault - Tenp Sen Equal i sation 30m Equal i sation 30m

T w Dovn ||,

BATTERY: XX. XV CHANGE SETTI NGS:

Fault - Ovr Tenp Default 1 -> SEL
T w Dovn ||,
CHANGE SETTI NGS:
Default 2 -> SEL
T up Down J,
CHANGE SETTI NGS:
Default 3 -> SEL
T w Down ||,
CHANGE SETTI NGS:
Ay2 & Ayl = Diff
T w oovn ||,
CHANGE SETTI NGS:
Accept ? -> SEL

Figurel
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4.5,

4.6.

4.7.

4.8.

4.9.

4.10.

Menu 0

Menu 0 is the menu for the display of the presesguiRation Mode in which the Control Unit is opengti Boost,
Equalisation, Float, Night (if inadequate arraytage detected) and Disabled (disabled by jumpkrliKR).

If any alarms are present, the display will shoes éppropriate Alarm mode: High Volts, Low Volts,ddCut and
Aux Alarm (24 Hour).

If any faults are present, the display will show tielevant Fault Mode: Battery Sense (not conngclesmperature
Sense (not connected or faulty), Over Temperatxeeeds 5%C).

Menu 1
Menu 1 is entered from any screen of Menu 0 bygingshe Menu switch.

Menu 1 allows the user to view System Informatignplbessing the Up and Down switches: System Vol
System Polarity, Temperature, Array Current, Loadrént, Battery Current (by calculation), Array Akliload
AHrs, and the software program version numberis ffossible to reset a Load Cut condition and setr¢he AHrs
memory.

Menu 2
Menu 2 is entered from any screen of Menu 1 bygimgshe Menu switch.

Menu 2 allows the user to view System Settings Bsging the Up and Down switches: Boost VoltageafF!
Voltage, Reset to Boost Voltage, High Volts Settdgé, High Volts Reset Voltage, Low Volts Set Vgialow
Volts Reset Voltage, Load Cut Set Voltage, Load Reget Voltage, Load Cut Delay and Equalisationoer

Menu 3
Menu 3 is entered from any screen of Menu 2 bygimgshe Menu switch.

Menu 3 allows the user to test the alarm relaysthadsolid-state switches of the unit. The Up Bradvn switches
allow the user to choose the test, and the Selétttschanges the present state of the alarm @-stdte switch.

The Auxiliary Alarm can be programmed for a variefyuses: 24Hr Alarm / Common Alarm / System Ndrma
RS232 Communication can be set as Type 1 = Nomdigh@ Protocol) or Type 2 = Modbus (Modbus Protdcol
The RS232 Communications Uint Address can be egt fr to 247

Menu 4

Menu 4 is entered from any screen of Menu 3 bygimgshe Menu switch.

Menu 4 allows the user to view the present voltagéirray 1 and Array 2. The Up and Down switchiésvathe
user to select between Array 1 and Array 2, andstidect switch displays the voltage.

Change Settings Menu Instructions

A Change Settings Menu (see below) exists to adlavauthorised user to change the settings of thiénutie field.
The Change Settings Menu can only be entered mgdbe following: insert the jumper link on LK2 ihe Disable
position, hold the Menu, Up and Down switches prdsand press the Select switch.

The Up and Down switches are used to select thimgdbd be changed. Then the Select switch issg@snd the
parameter will flash. The Up and Down switcheswsed to vary the parameter value. The Selectkusatpressed
to allow the selection of another parameter.

Inorder to remember the new settings, the user maggate to the “Accept ?” screen and press thecSswitch.
Escape from this menu without remembering the cbsiragn be done by pressing the Menu switch. Togghthe
settings back to the default (factory) setting® tiser can navigate to one of the “Default” scresms press the
Select switch.
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4.11. Change Settings Menu List

Menu A Screen Description

CHANGE SETTI NGS: Screen 0 Boost Regulation Voltage Set-point

Boost V: 29. 4

CHANGE SETTI NGS: Screen 1 Float Regulation Voltage Set-point

Fl oat V: 27.6

CHANGE SETTI NGS: Screen 2 Reset to Boost Voltage Set-point

Rst to Bst: 26.4

CHANGE SETTI NGS: Screen 3 High Volts Alarm Trip Voltage Set-point

H V Set V: 30.0

CHANGE SETTI NGS: Screen4  High Volts Alarm Reset Voltage Set-point

H V Rst V. 27.6

CHANGE SETTI NGS: Screen 5 Low Volts Alarm Trip Voltage Set-point

Lo V Set V: 23.4

CHANGE SETTI NGS: Screen 6 Low Volts Alarm Reset Voltage Set-point

Lo V Rst V. 27.6

CHANGE SETTI NGS: Screen 7 Load Cut Alarm Trip Voltage Set-point

LC Set V: 22.2

CHANGE SETTI NGS: Screen 8 Load Cut Alarm Reset Voltage Set-point

LC Rst V: 25.2

CHANGE SETTI NGS: Screen 9 Load Cut Delay Period (1 to 9 seconds)

LC Delay: 5 sec (Time between the alarm being activated and the beang cut)
CHANGE SETTI NGS: Screen 10  Equalisation Period (1 to 90 minutes)

Equal i sation: 30m

CHANGE SETTI NGS: Screen 11 Program Unit to Default 1 Settings — EulBatteries
Default 1 -> SEL (Section 3.5)

CHANGE SETTI NGS: Screen 12 Program Unit to Default 2 Settings —tv@Batteries
Default 2 -> SEL (Section 3.6)

CHANGE SETTI NGS: Screen 13 Program Unit to Default 3 Settings — XMatteries
Default 3 -> SEL (Section 3.7)

CHANGE SETTI NGS: Screen 14  Array 2 & Array 1 Operation = Diff = Irpndent Operation
Ay2 & Ayl = Diff Array 2 & Array 1 Operation = Same = Operate togets Array 1
CHANGE SETTI NGS: Screen 15  To remember the programmed settingsEhEGT switch must be
Accept ? -> SEL pressed at this screen
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5.MSR2-30 RS232 Communications (Type 1 = Normal - Micha Protocol)

The MSR2-30 RS232 option consists of an add-on MSRRS232 PCB Assembly which plugs into the MSR2-30
Control PCB Assembly. The RS232 option allows at®@nhterrogate the MSR2-30. The MSR2-30 will resp with

data in a specified format.

For Normal RS232 Communications (Micha Protocolyuza Menu 3 Screen 8 is set to Type 1 = Normale Whit

Address (Menu 3 Screen 9) can be set to 1 butstinist used.

5.1.

5.2,

5.3.

5.4,

RS232 Connection

The RS232 PCB Assembly has a 3-way terminal bloctetminate the Transmit (TX), Receive (RX) and @b

(GND) connections from the PC.
RS232 Set-up

The RS232 communications require the following fatm9600 Baud, 1 Start Bit, 1 Stop Bit, No Parity.

PC Commands

The MSR2-30 will respond to two ASCIlI commands:

“D” followed by a carriage return (Hex'0D’) will tarn the system Data of the MSR2-30 unit.

“S” followed by a carriage return (Hex’0D’) wilkturn the system Settings of the MSR2-30 unit.

Data Format

The format for the system data ASCII string is giue the following table

PC String: “D” followed by carriage return

MSR2-30 Data String: “A,B,CC.C,DD.D,EE.E,FF.F,GG.GHHH.H,I,J,K,L,M,N,O,P,Q,R,S,END”

Ref Parameter Description Parameter code

A System Voltage 1=12V, 2=24V, 4=48V
B System Polarity 0=Negative, 1=Positive
CC.C Battery Voltage Volts

DD.D Array 1 Voltage Volts

EE.E Array 2 Voltage Volts

FF.F Array Current Amps

GG.G Load Current Amps

HHH.H Temperature Sensor +HH.H °C or —-HH.H°C
I Regulation Mode B=Boost, E=Equal, F=Float, N=Nigh
J High Volts Alarm O=Inactive, 1=Active

K Low Volts Alarm O=Inactive, 1=Active

L Load Cut Alarm O=Inactive, 1=Active

M Auxilary Alarm O=Inactive, 1=Active

N Array 1 Switch O=Inactive, 1=Active

@] Array 2 Switch O=Inactive, 1=Active

P Load Switch O=Inactive, 1=Active

Q Battery Sense Fault O=Inactive, 1=Active
R Temperature Sensor Fault O=Inactive, 1=Active
S Controller Enable/Disable E=Enable, D=Disable
END End of String
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5.5. Settings Format

The format for the system settings ASCII stringiigen in the following tables:

PC String: “S” followed by carriage return

MSR2-30 Settings String: “AA.A,BB.B,CC.C,DD.D,EE.EFF.F,GG.G,HH.H,II.1,J,KK,END”"
Ref Parameter Description Parameter code
AAA Boost Regulation Voltage Volts

BB.B Float Regulation Voltage Volts

CC.C Reset to Boost Voltage Volts

DD.D High Volts Set Voltage Volts

EE.E High Volts Reset Voltage Volts

FF.F Low Volts Set Voltage Volts

GG.G Low Volts Reset Voltage Volts

HH.H Load Cut Set Voltage Volts

.1 Load Cut Reset Voltage Volts

J Load Cut Delay Seconds

KK Equalisation Period Minutes

END End of String
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6. MSR2-30 RS232 Communications (Type 2 = Modbus ASCII Protocol)

The RS232 Port PCB Assembly has a 3-way termiraibto terminate the Transmit (TX), Receive (RX@aaround
(GND) connections from the PC. The RS232 Commutioioa requires the following format: 9600 Baud$thrt Bit, 1
Stop Bit, No Parity.

For Modbus RS232 Communications (Modbus ASCII Rrofjoensure Menu 3 Screen 8 is set to Type 2 - Medblhe
Unit Address (Menu 3 Screen 9) is the Modbus Skagress (1-247).
6.1. Modbus Memory Map - Discrete Coils (Outputs)

Coil Register Numbers = 1 to 9999 / Data Addre8sto 9998

Function 01 — Read Coils (Read Digital Outputs)

Function 05 — Write Single Coil (Write Single DigfitOutput)

Data | Parameter Value Range Data Register Type
Addr Bytes

0 Not used 0 1 bit 1 Digital Output
1 Not used 0 1 bit 1 Digital Output
2 Not used 0 1 bit 1 Digital Output
3 Not used 0 1 bit 1 Digital Output
4 Not used 0 1 bit 1 Digital Output
5 Not used 0 1 bit 1 Digital Output
6 Not used 0 1 bit 1 Digital Output
7 Not used 0 1 bit 1 Digital Output
8 Not used 0 1 bit 1 Digital Output
9 Not used 0 1 bit 1 Digital Output
10 Not used 0 1 bit 1 Digital Output
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6.2. Modbus Memory Map - Discrete Inputs (Digital hputs)

Input Register Numbers = 10001 to 19999 / Datdrasds = 0 to 9998

Function 02 — Read Discrete Inputs (Read Digitplts)

Data | Parameter Value Range Data Register Type
Addr Bytes

0 Array 1 Switch 0 = Inactive / 1 = Active 1 bit 1 Digital Input
1 Array 2 Switch 0 = Inactive / 1 = Active 1 bit 1 Digital Input
2 Not used 0 1 bit 1 Digital Input
3 Not used 0 1 bit 1 Digital Input
4 Not used 0 1 bit 1 Digital Input
5 Not used 0 1 bit 1 Digital Input
6 Not used 0 1 bit 1 Digital Input
7 Not used 0 1 bit 1 Digital Input
8 Load 1 Switch 0 = Inactive / 1 = Active 1 bit 1 Digital Input
9 Not used 0 1 bit 1 Digital Input
10 Load Disconnect 1 Alarm 0 = Inactive / 1 = Active 1 bit 1 Digital Input
11 Not used 0 1 bit 1 Digital Input
12 Disable Input 0 = Inactive / 1 = Active 1 bit 1 Digital Input
13 Not used 0 1 bit 1 Digital Input
14 Not used 0 1 bit 1 Digital Input
15 Not used 0 1 bit 1 Digital Input
16 Common Alarm 0 = Inactive / 1 = Active 1 bit 1 Digital Input
17 High Voltage 1 Alarm 0 = Inactive / 1 = Active 1 bit 1 Digital Input
18 Not used 0 1 bit 1 Digital Input
19 Low Voltage 1 Alarm 0 = Inactive / 1 = Active 1 bit 1 Digital Input
20 Not used 0 1 bit 1 Digital Input
21 Battery 1 Sense Alarm 0 = Inactive / 1 = Active 1 bit 1 Digital Input
22 Temp 1 Sense Alarm 0 = Inactive / 1 = Active 1 bit 1 Digital Input
23 Not used 0 1 bit 1 Digital Input
24 Not used 0 1 bit 1 Digital Input
25 Not used 0 1 bit 1 Digital Input
26 Not used 0 1 bit 1 Digital Input
27 Not used 0 1 bit 1 Digital Input
28 Not used 0 1 bit 1 Digital Input
29 Not used 0 1 bit 1 Digital Input
30 Not used 0 1 bit 1 Digital Input
31 Not used 0 1 bit 1 Digital Input
32 Not used 0 1 bit 1 Digital Input
33 Not used 0 1 bit 1 Digital Input
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6.3. Modbus Memory Map - Analog Input Registers (Aalogue Inputs)
Input Register Numbers = 30001 to 39999 / Datdrads = 0 to 9998
Function 04 — Read Input Registers (Read Analogpats)

Data | Parameter Value Range Data Register Type
Addr Bytes

0 Controller Type Byte 1: 02 2 bytes 1 Analog Input

Byte 2: 30
1 System Voltage / Polarity Byte 1: 01=12V, 02=24V, 04=48V 2 bytes 1 Analog Input
Byte 2: 00=Com Negative, 01=Com Pos

2 Software High Digits Hex: Byte 1=Digits 87 Byte 2=Digits 65 2 bytes 1 Analog Input
3 Software Low Digits Hex: Byte 1=Digits 43 Byte 2=Digits 21 2 bytes 1 Analog Input
4 Battery Voltage 0-1000 => 0.0-100.0V 2 bytes 1 Analog Input
5 Array 1 Voltage 0-1000 => 0.0-100.0V 2 bytes 1 Analog Input
6 Array 2 Voltage 0-1000 => 0.0-100.0V 2 bytes 1 Analog Input
7 Not used 0 2 bytes 1 Analog Input
8 Not used 0 2 bytes 1 Analog Input
9 Not used 0 2 bytes 1 Analog Input
10 Not used 0 2 bytes 1 Analog Input
11 Not used 0 2 bytes 1 Analog Input
12 Not used 0 2 bytes 1 Analog Input
13 Not used 0 2 bytes 1 Analog Input
14 Battery Current 0-1000 => 0-1000A 2 bytes 1 Analog Input
15 Array Current 0-1000 => 0-1000A 2 bytes 1 Analog Input
16 Load Current 0-1000 => 0-1000A 2 bytes 1 Analog Input
17 Temperature 1 2000-3500 => 200.0-350.0K 2 bytes 1 Analog Input
18 Not used 0 2 bytes 1 Analog Input
19 Not used 0 2 bytes 1 Analog Input
20 Array Ahr High Digits Hex: Byte 1=Digits 87 Byte 2=Digits 65 2 bytes 1 Analog Input
21 Array Ahr Low Digits Hex: Byte 1=Digits 43 Byte 2=Digits 21 2 bytes 1 Analog Input
22 Load Ahr High Digits Hex: Byte 1=Digits 87 Byte 2=Digits 65 2 bytes 1 Analog Input
23 Load Ahr Low Digits Hex: Byte 1=Digits 43 Byte 2=Digits 21 2 bytes 1 Analog Input
24 Not used 0 2 bytes 1 Analog Input
25 Not used 0 2 bytes 1 Analog Input
26 Not used 0 2 bytes 1 Analog Input
27 Not used 0 2 bytes 1 Analog Input
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6.4. Modbus Memory Map - Analog Output Holding Regsters (Analogue Outputs)
Input Register Numbers = 40001 to 49999 / DatdrAsds = 0 to 9998
Function 03 — Read Holding Registers (Read Analdguiguts)

Function 06 — Write Single Register (Write Singleafogue Output)

Note: Voltage parameters are passed as if for as§8tem (i.e. 24V system parameters x 2)

Data | Parameter Value Range Data Register Type
Addr Bytes

0 Boost Regulation Voltage 0-1000 => 0.0-100.0V (as for 48V system) 2 bytes 1 Analog Output
1 Float Regulation Voltage 0-1000 => 0.0-100.0V (as for 48V system) 2 bytes 1 Analog Output
2 Reset to Boost Voltage 0-1000 => 0.0-100.0V (as for 48V system) 2 bytes 1 Analog Output
3 Equalisation Period 1-90 minutes 2 bytes 1 Analog Output
4 Temp Comp Null Temp 1-40 degrees C 2 bytes 1 Analog Output
5 Temp Comp Rate 1-99 =>-0.1t0 9.9mV / Cell / deg C 2 bytes 1 Analog Output
6 High Volts 1 Trip Voltage 0-1000 => 0.0-100.0V (as for 48V system) 2 bytes 1 Analog Output
7 High Volts 1 Reset Voltage | 0-1000 => 0.0-100.0V (as for 48V system) 2 bytes 1 Analog Output
8 Not used 0 2 bytes 1 Analog Output
9 Not used 0 2 bytes 1 Analog Output
10 Low Volts 1 Trip Voltage 0-1000 => 0.0-100.0V (as for 48V system) 2 bytes 1 Analog Output
11 Low Volts 1 Reset Voltage 0-1000 => 0.0-100.0V (as for 48V system) 2 bytes 1 Analog Output
12 Not used 0 2 bytes 1 Analog Output
13 Not used 0 2 bytes 1 Analog Output
14 Load Cut 1 Trip Voltage 0-1000 => 0.0-100.0V (as for 48V system) 2 bytes 1 Analog Output
15 Load Cut 1 Reset Voltage 0-1000 => 0.0-100.0V (as for 48V system) 2 bytes 1 Analog Output
16 Not used 0 2 bytes 1 Analog Output
17 Not used 0 2 bytes 1 Analog Output
18 Not used 0 2 bytes 1 Analog Output
19 Not used 0 2 bytes 1 Analog Output
20 Not used 0 2 bytes 1 Analog Output
21 Not used 0 2 bytes 1 Analog Output
22 Not used 0 2 bytes 1 Analog Output
23 Not used 0 2 bytes 1 Analog Output
24 Not used 0 2 bytes 1 Analog Output
25 Not used 0 2 bytes 1 Analog Output
26 Not used 0 2 bytes 1 Analog Output
27 Not used 0 2 bytes 1 Analog Output
28 Not used 0 2 bytes 1 Analog Output
29 Not used 0 2 bytes 1 Analog Output
30 Not used 0 2 bytes 1 Analog Output
31 Not used 0 2 bytes 1 Analog Output
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6.5. Example Query: Function 01 - Read Coils 0-10
Start | Slave | Func- | Start Address No of Coils LRC Carr- Line Description of
Colon | Addr tion - ) Retrn | Feed Characters
High Low High Low
01 01 00 00 00 0B F3 CR LF ASCl |
Response
Start | Slave | Func- | Byte Data LRC Carr- Line
Colon | Addr tion Count Retrn | Feed
15-8 7-0
01 01 02 07 OF E6 CR LF
6.6. Example Query: Function 02 - Read Discrete Ings 10-30
Start | Slave | Func- | Start Address No of Inputs LRC Carr- Line
Colon | Addr tion - - Retrn | Feed
High Low High Low
01 02 00 00 00 22 DB CR LF
Response
Start | Slave | Func- | Byte Data LRC Carr- Line
Colon | Addr tion Count Retrn | Feed
33-26 | 25-18 | 17-10
01 02 03 07 80 11 62 CR LF
6.7. Example Query: Function 03 - Read Holding Regiers 0-2
Start | Slave | Func- | Start Address No of Regs LRC Carr- Line
Colon | Addr tion - ) Retrn | Feed
High Low High Low
01 03 00 00 00 03 F9 CR LF
Response
Start | Slave | Func- | Byte Data Data Data LRC Carr- Line
Colon | Addr tion Count ) ) ) Retrn | Feed
High Low High Low High Low
01 03 06 02 4C 02 28 02 10 6C CR LF
6.8. Example Query: Function 04 - Read Input Regists 1-2
Start | Slave | Func- | Start Address No of Regs LRC Carr- Line
Colon | Addr tion - - Retrn | Feed
High Low High Low
01 04 00 01 00 02 F8 CR LF
Response
Start | Slave | Func- | Byte Data Data LRC Carr- Line
Colon | Addr tion Count - - Retrn | Feed
High Low High Low
01 04 04 02 01 01 EO 13 CR LF
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6.9. Example Query: Function 05 - Write Single Coil10 = ON (Write Data must be FF 00)

Start | Slave | Func- Coil Address Write Data LRC Carr- Line

Colon | Addr tion - ) Retrn | Feed
High Low High Low

01 05 00 0A FF 00 F1 CR LF

Response = same as Query
6.10. Example Query: Function 05 — Write Single C4i05 = OFF (Write Data must be 00 00)

Start | Slave | Func- Coil Address Write Data LRC Carr- Line

Colon | Addr tion - - Retrn | Feed
High Low High Low

01 05 00 05 00 00 F5 CR LF

Response = same as Query

6.11. Example Query: Function 06 - Write Single Ragter

Start | Slave | Func- | Reg Address Write Data LRC Carr- Line

Colon | Addr tion - ) Retrn | Feed
High Low High Low

01 06 00 00 02 4C AB CR LF

Response = same as Query
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7.Installation

7.1. Mounting and Position

7.1.1. The MSR2-30 Charge Controller should bealtesi using either the two mounting feet or using four
fixing points which are hidden by the cover fixisgrews (see Figure 3). Ensure that the fixing oukth
employed is sturdy enough to support the weighthefUnit. Position the unit so that it is shadeshf
direct sunlight, sheltered from extreme weatheid@@ns and oriented so that the cable glands airtipg
downwards.

293.00 mm
273.00 mm

250.00 mm
125.00 mm i 125.00 mm

74.00 mm

©6.30 mm
. 8.00 mm [——49.00 mm —»‘

©f © ]
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|
\
(o]
©
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—=] 2000 mm j=—0

®
®

87.50 mm

O

232.00 mm

Figure 3

7.2. Equipment Suitability
7.2.1. Confirm that the system voltage shown orQbaetrol PCB Assembly is as required.

7.2.2. Confirm that the unit is Common Positiver (Rositive Earth systems) or Common Negative (fegddive
Earth systems) as required.

7.2.3. Do not proceed unless 7.2.1 and 7.2.2 baga confirmed.
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7.3. Electrical Connections
Ensure the Jumper Link LK2 on the MSR2-30 Control RCB Assembly is fitted in the DISABLE position.
Make the electrical connections in the following ader:
7.3.1. Connect the terminal BATTERY +VE to the Baytpositive.
7.3.2. Connect the terminal BATTERY -VE to the Bajtnegative.
7.3.3. Connect the terminal BATTERY SENSE +VE te Battery positive.
7.3.4. Connect the terminal BATTERY SENSE -VE te Battery negative.
7.3.5. Connect the terminal ARRAY 1 +VE to the Ardapositive.
7.3.6. Connect the terminal ARRAY 1 -VE to the Arfanegative.
7.3.7. Connect the terminal ARRAY 2 +VE to the Arapositive.
7.3.8. Connect the terminal ARRAY 2 -VE to the Arianegative.
7.3.9. Connect the terminal LOAD +VE to the Loadifige.
7.3.10. Connect the terminal LOAD —VE to the Loagjative.
7.3.11. Connect an MSRx Temperature Sensor asvallo
Red wire to terminal TEMP SENSOR +VE, Black wirg¢ominal TEMP SENSOR —-VE.
7.3.12. High Volts Alarm relay contacts: conneceibernal telemetry system as required
7.3.13. Low Volts Alarm relay contacts: connecexternal telemetry system as required
7.3.14. Load Cut Alarm relay contacts: connectxdiemmal telemetry system as required

7.3.15. Aux Alarm relay contacts: connect to exaételemetry system as required

7.4. MSR2-30 Charge Controller Enable

To enable the MSR2-30 Charge Controller, ensure Juper Link LK2 on the MSR2-30 Control PCB
Assembly is fitted in the ENABLE position.

7.5. Battery Temperature

To ensure the Battery Temperature Compensatios &ceurate as possible, follow the instructionswedfter the
temperature of the batteries has stabilised:

7.5.1. Use the switches on the MSR2-30 Display PGBembly to navigate to the Battery Temperatureescr
(Menu 1).

7.5.2. Use a small flat screwdriver to adjust ttgeptiometer beside LED4 on the MSR2-30 Control PCB
Assembly (just above the Temp Sensor connectionitais).

7.5.3. Adjust the potentiometer so that the tempezashown on the MSR2-30 Display PCB Assemblyhis t
same as the actual temperature as measured aittbeyb
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8. Re-Configuring the MSR2-30 Charge Controller

The MSR2-30 Charge Controller is factory configufed System Voltage (12V, 24V or 48V) and SystemnlaRty
(Positive Earth (common positive) or Negative Egadbmmon negative)). If the factory configured wolier voltage or
polarity does not match the intended system voltagmlarity then the unit must be re-configuredbbe installation.

8.1. System Voltage Configuration

The Controller Voltage can only be re-configuredhin the capability of the DC-DC converter.

Note: it may be necessary to obtain and replacepipeopriate DC-DC converter inorder to allow tloatcoller to
work with the system voltage.

Links LP1, LP2 and LP3 must be fitted to the appiatp position marked on the PCB:

System Voltage

Link LP1 Marking

Link LP2 Marking

Li nk LP3 Marking

12v 12v 12v 12v
24V 24V 24V 24V
48V 48V 48V 48V

The following tables describe the system voltageas may be configured depending on the part nurab#re DC-
DC converter (1C13) fitted.

IC13 — DC-DC Converter

System Voltage

TEN3-1222 12V — TEN3-1222 can only be used will2¥ system
TEN3-2422 24V — TEN3-2422 can only be used witl¥ 8ystem
TEN3-4822 48V — TEN3-4822 can only be used witt3¥ 4ystem

REC3-2412 or REC5-2412

12-24V — can be used witA\&or 24V system

REC3-4812 or REC5-4812

24-48V — can be used wii\aor 48V system

8.2.

System Polarity Configuration

The Controller Polarity is set by the position ledé jumper links on LK3, LK4 & LK5.

Note: If changing the Controller Polarity the coatiens to the Arrays, Battery and Load must be gedrand the

connection label must be changed.

The jumper links and connections are describedrfdallowing table.

System Polarity Link LK3 | Link LK4 Link LK5 Array, Battery and Load Connections
Marking Marking Marking COM Connections LIVE Connections

Positive Earth PE PE PE Positive Negative

(Common Positive)

Negative Earth NE NE NE Negative Positive

(Common Negative)
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8.3. MSR2-30 Control PCB Assembly Layout Diagram- &sitive Earth / Common Positive Connection Label

Mo VREFpS SYSTEM VOLTAGE T4 c25
cl 3 2 [T - k1g SYSTEM FOLARITY T TRIZ S
i L P__|r 1 e T bbbk [ o O K
53 . ADPWEIN T IR+ IR8 F oy neroo |l @ —[P23]— _
kA Pl TR Ro T P Ereae e} —[F"‘]]— o TR24 T
SR wpioT oyl 2 15T | 8 | T
N i e A . ‘ Fsi 3 R26
s S g B s w ) ¢ A Ly B
TG IRIZT MSR2-304 oz
L ) ﬁg?‘ala'a;z& ( 7 SHUNT SHNT2
Akl _ {RZ2 £ , 1 HN
PICIBCET AR=} DE G408 5 I;|
e ik 'rrr T KTF!] 1 IS
(AT e[ [Cid] [ g48d
TS [ e
= ke bbbl k| f 1
o el e e n o v - = = —
o o5 LT1G78 gy ey i) [ m @ KH.;] (H:;a (H;_u KH:;- (Had
N = - ] I
— w1 1O et B L e 22 =
H trEF O O gzdm Clg ey =4 ¥ T2 J | Re T )| RID TRIZ E
Dr’:“, SRR SEE S =] =+ 7] -
el R LHLIJLHLHJ'\—) (I N é g g Q
s _TRasch iz s 14 HS2 N e = = | wEioN | Heiz Foo i
= D e gy g cm% 5
T Trul A ~ DD n DG ',:’T“\ -
i A ) I e T B N1 o0 o \_ /[ ~ M MOV MOVS
-+ o N (X ) [ M s Mg
R4}  {R4TT  LR48} S S | |
o a5 JaLE ] EEREEREENERE
s o 8 o2
i = = TBE TEIO
I ) P
Ol 1O 1O com|uve | [com|wve | [com|[uve| [com|uvE |Fsi: 40a
LED1 LEDZ LEDZ
L A P S ARRAY 1 ARRAY 2 BATIERY LOAD  [Fsz: 204
C_J')'\x”\/k/l \-".\,;'I:/ 3
A A — A A | |EMABLE COMTROLLER
2 F ¢|g & gle & ¢ 154 BLE CONTROLLEF]
= (5] = L&) = = (&) =
HIGH VOLTS | LOW VOUTS | LOAD CUT SERIAL Mo
ALRM RLY | ALSRM FLY | ALAPM RLY SERIAL Mo
230 {mm)

8.4. MSR2-30 Control PCB Assembly Layout Diagram -Negative Earth / Common Negative Connection Label
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9. Software

9.1. Software History

9.2,

Software Date Released Comments
Version

801 454 16" Nov 2007 Production Issue
Ver 1.0

801 454 5™ Dec 2008 Added Array 1 & Array 2 Switches can epetogether

Ver 1.1

808 454 17" July 2009 Added Programming of Auxiliary Alarm Belto Menu 3
Ver 1.2 24Hr Alarm / Common Alarm / System Normal

808 454 2" June 2011 Added Modbus ASCII Protocol to RS232 @anications
Ver 1.3 Added RS232 Communications selection screens iruNden

Installation / Replacement of the MCU

Ensure that anti-static precautions are taken tidastamage to the Micro-controller when handling.(touch a
conductor that is connected to earth before cagrgint the following):

Turn off all power to the Controller.

Remove the Control PCB Fascia Cover. Identifyherocontroller — IC4 (40 pin integrated circuith ¢he PCB
Assembly. Carefully lever out the Microcontrollgresently located there by using a small flat sdrexer on both
ends equally. Do this carefully.

Identify the device to be installed. Carefully HEnthe device without touching the legs of theidev NOTE the
orientation of the semi-circular notch out of omal ®f the device. NOTE which end of IC4 has a hatcthe PCB
socket. Now insert the Microcontroller into thedl8@ocket so that the notch in the device is astmae end as the

notch in the socket. Before pressing down on thécg to mate it fully in its socket, check thdtphs are properly
lined up with the pins in the PCB socket. Pressdivice fully into the socket and check that rgpHas been bent or

missed its socket.
Replace the Control PCB Fascia Cover.

Restore power to the Controller.
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