
ENERGY MONITORING
MODBUS RS-485 WIRING GUIDE

1. OVERVIEW OF MODBUS RS-485

1.1 WHAT IS MODBUS RS-485?

RS-485 is a robust, industry-standard communication protocol 
designed for reliable data transmission over long distances in 
electrically noisy environments. It uses diźerential signalling (two 
wires carrying inverted signals) to reject electromagnetic interference.

1.2 WHY RS-485 FOR ENERGY MONITORING?

• Long Distance Capability: Ideal for industrial installations where 
meters are distributed across facilities.

• Noise Immunity: Essential in environments with motors, 
transformers, and other electrical equipment

• Multi-Drop Architecture: Allows multiple meters on a single 
communication line, reducing wiring costs.

• Industry Standard: Widely supported by Metering, SCADA, BMS 
and monitoring systems.

2. HOW THE SYSTEM WORKS

2.1 MODBUS RTU PROTOCOL

Most DIN Rail Digital Meters (or Panel mounted meters) use Modbus 
Remote Terminal Unit (RTU) protocol over RS-485 physical layer. 
This master-slave architecture allows:

• One master device (mySmart’s Gateway) to communicate with 
multiple meters.

• Each meter responds only when addressed by its unique ID.

• Eźicient polling of energy data (kWh, kVArh, etc.)

2.2. COMMUNICATION FLOW

1.	 Master device sends request with target meter’s Modbus ID

2.	 Addressed meter processes request and returns data.

3.	 Other meters ignore the request (passive listening)

4.	 Data transmitted includes active/reactive energy, power 
parameters, and system status.

3. TECHNICAL INFORMATION

3.1 ELECTRICAL SPECIFICATIONS

• Signal Type: Diźerential balanced (A/B lines)

• Voltage Levels: ±1.5V to ±5V diźerential

• Bias Voltage: Typically 1.2V above ground (when idle)

• Maximum Devices: Up to 32 unit loads on a single segment.

3.2 IMPORTANT NOTE: POLARITY CONVENTION 

A and B are diźerential pairs where: 
• A is typically non-inverting (positive, D+, or Data+) 
• B is typically inverting (negative, D-, or Data-) 

However: Some manufacturers may reverse this convention. 
Always verify the speciŸc meter's documentation. 

Specification Details

Mode of Operation Differential (2-wire)

Max. Units per Segment 32 

Theoretical Max. Cable 
Length 4000 ft (1200 m) at 90 kbps

Maximum Data Rate 10 Mbps (at shorter distances)

Driver Output Voltage ±1.5V (Min) to ±5V (Max)

Driver Short-Circuit 
Current 250 mA (Max)

Receiver Input Sensitivity ±200 mV

Receiver Input Voltage 
Range -7V to +12V

Receiver Logic High > +200 mV

Receiver Logic Low < -200 mV

Common Mode Voltage 
Range -7V to +12V

3.2 RS-485 STANDARD SPECIFICATIONS AT A GLANCE

The following table outlines the general speciŸcations for the  
RS-485 (TIA/EIA-485) standard which our Modbus network utilizes.

Note on Cable Length & Data Rate: The maximum reliable distance 
depends on data rate, cable quality, and noise environment. For our 
energy monitoring we use 9600 baud rates, and we recommend a 
maximum of 750m cable length to ensure robust communication.

3.3 COMMUNICATION PARAMETERS (MUST BE IDENTICAL FOR 
ALL DEVICES)

• Baud Rate: 9600 (other speeds include 1200 to 115200 bps)

• Parity: None (other options are Even or Odd)

• Data Bits: 8

• Stop Bits: 1 (other option is 2)

• Protocol: Modbus RTU

3.4 DEVICE ADDRESSING

• Range: 1 to 247 (0 reserved for broadcast)

• Requirement: Each meter must have unique address

• ConŸguration: Set via meter interface or conŸguration software



4. CABLE TYPE AND SPECIFICATIONS

4.1 REQUIRED CABLE CHARACTERISTICS

• Core: 2 twisted pairs (24 AWG minimum)

• Shielding: Foil shield with drain wire (100% coverage)

• Jacket: PVC or equivalent (suitable for installation environment)

• Impedance: 120Ω nominal

• Capacitance: ≤30 pF/ft (≤100 pF/m)

4.2 APPROVED CABLE EXAMPLES

• Belden 9841 - Industry standard for RS-485

• LAPP 3800765 - Industrial-grade alternative

• Equivalent: Any cable meeting above speciŸcations

4.3 SHIELD CONNECTION PROTOCOL

• Connect shield to ground at MASTER END ONLY

• Leave shield Źoating at slave devices (or connect via capacitor)

• Prevents ground loops and circulating currents.

5. DISTANCES AND LIMITATIONS

5.1 MAXIMUM CABLE LENGTH

• Theoretical Maximum: 1200m at 9600 baud

• Practical Maximum: 750m

5.2 SEGMENT CONSIDERATIONS

• Total Length: Includes all cable between devices.

• Drop Length: Maximum 20cm for tap connections (ideally avoid 
taps)

• Network Size: Up to 32 meters per segment.

6. TERMINATORS AND RESISTORS

6.1 PURPOSE OF TERMINATION

• Prevents signal reŹections at cable ends.

• Ensures clean signal transitions.

• Maintains signal integrity.

6.2 INSTALLATION REQUIREMENTS

• Location: FIRST and LAST device in daisy chain

• Value: 120Ω resistor between A and B lines

• Type: external resistor

6.3 HOW TO INSTALL

1.	 Identify Ÿrst device (closest to master) in chain.

2.	 Identify last device in chain.

3.	 Enable termination resistors at these two devices only.

4.	 DO NOT enable termination at intermediate devices (If the meter 
has a DIP switch resistor)

6.4 VERIFICATION

• Measure resistance between A and B lines at either end (should 
read ~60Ω with both terminators)

• Incorrect termination causes signal distortion and 
communication errors.

7. DO’S AND DON’TS 

7.1 DO’S

 9 Use daisy-chain topology - Connect from device to device 
linearly

 9 Use proper shielded twisted pair cable - As speciŸed in  
Section 4

 9 Install 120Ω terminators - At both ends of the network only

 9 Assign unique Modbus IDs - Each meter must have distinct 
address

 9 Document the meter ID, its location and load or CCT it is 
monitoring.

 9 ConŸrm the CT rations within the meter have been set correctly

 9 Match communication settings - All devices identical (baud, 
parity, stop bits)

 9 Ground shield at one end only - Typically at the mySmart 
Gateway

 9 Use proper wire gauge - 24 AWG minimum, 22 AWG 
recommended for long runs

 9 Label all cables and devices - Document Modbus IDs and 
locations

 9 Verify polarity - Check meter documentation for A/B designation 
before wiring

7.2 DON’TS

 8 Create star or tree topologies - Causes signal reŹections

 8 Form cable loops - Creates antennas for electromagnetic 
interference

 8 Mix diźerent cable types - Impedance mismatches cause 
reŹections

 8 Exceed maximum cable length - 750m total for reliable 
operation

 8 Ground shield at multiple points - Creates ground loops

 8 Use telephone or CAT5 cable - Unless speciŸcally rated for 
RS-485

 8 Run near power cables - Keep minimum 30cm separation 
(cross at 90° if necessary)

 8 Forget to enable/disable terminators - Only at network ends!

 8 Assume A/B polarity - Diźerent manufacturers may use 
opposite conventions.



Image A: Reference - mySmart Gateway

8. CRITICAL WIRING CHECK

8.1 IF COMMUNICATION FAILS AFTER INSTALLATION:

First: Swap A and B connections at one device

Second: Verify all devices have unique Modbus IDs

Third: ConŸrm termination resistors are correctly 
installed

8.2 TROUBLESHOOTING CHECKLIST

• All devices have unique Modbus IDs

• Communication settings identical across all devices

• Termination resistors enabled at both ends

• Shield grounded at one point only.

• No star conŸgurations or loops

• Cable length ≤750m

• A/B polarity veriŸed (swap if communication fails)

• Cable separation from power lines maintained.

• Proper cable type installed.

Image B: The Connectors 
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9. MYSMART GATEWAY

The mySmart Gateway is a small solid-state device 
requiring permanent 240V power and a strong, 
consistent Optus 4G signal.

The unit can be DIN mounted and has an external 
antenna with a magnetic base. The unit will come with 
a pre-wired plug, Wago connectors, and the resistor 
already attached. All you need to do is connect the A, 
B, and shield to the Wago connector.

Image B shows the connectors and resistor.

9.1 METERS

Always check that the meter/s being used are 
compatible with the mySmart Gateway. Ensure the 
meter being installed is suitable and installed as per 
the manufacture’s recommendations paying careful 
attention to fuses or other requirements including the 
CTs.

NEED FURTHER ASSISTANCE?

Consult individual meter manuals for speciŸc terminal 
designations or contact mySmart.


