How to read measurement data via Modbus on
Socomec DIRIS power meters
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Introduction

In this technical note, we will explain how to read measurement data from Socomec power metering
equipment using the Modbus Poll software, available for free as a 30-day trial version.

Modbus Poll is a full-featured Modbus® master program that can be used to monitor, configure, and test
Socomec power meters. This document provides some pointers on using Modbus Poll successfully with the
Socomec DIRIS power meters such as the DIRIS A-200.

This technical note can also apply to other Socomec power meters like DIRIS B-10/B-30, DIRIS A-40.
However, be aware that these models may use different Modbus/JBus register maps, so always verify the
register map for the specific device.

1. Prerequisites

1.1 Socomec Modbus Register Maps

You can find the Modbus register map on the Socomec website under each product page.

For example, for the DIRIS A-200, the Modbus communication tables can be found at the link below, then
scroll down to the “Documentation” section and click on “Communication table”.
https://www.socomec.us/en-us/p/diris-a-100-a-200

The structure of the register map is as followed:

Functions: Read holding registers (03)

Address n q am
{dECiITIa“ Address (hEX) e (reIStHS) “ pate type
1 - ug

Load status

13520 0x34D0 0 - Disabled
1 : Enabled
13521 0x34D1 2 Date of last instance s DATETIME
13523 0x34D3 1 Integration time 02s U16
13524 0x34D4 2 System Ph-N Voltage 001V u32
v v v v v
Decimal Address Number of Words Measurement description Unit / scaling Data Type
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http://www.modbustools.com/modbus_poll.asp
https://www.socomec.us/en-us/p/diris-a-100-a-200

1.2 Zerovs. One Based Addressing

Modbus is natively a zero-based addressing protocol (Reg+1), whereas JBus is a version of Modbus with a
one-based addressing scheme (Reg+0).

In other words, to access Address n, in JBUS use address n and in MODBUS use address n+1. There is an
addressing offset of 1 which must be managed.

The register map from Socomec products is in Jbus.
Depending on the Modbus client used and its addressing scheme, +1 may need to be added
to the register address to be able to read it correctly in Modbus.

Example:

In the DIRIS A-200, the kWh (positive active energy) register in JBUS is 18131, to read it in MODBUS it will be
18132.

In Modbus Poll, register numbers are zero based by default (Modbus Poll already reads data in
JBUS), so no +1 offset is needed.

1.3 Supported Modbus Functions
The supported functions by the SOCOMEC products are:

- Function 3: Read (Read Holding Register)
- Function 6: Write
- Function 16: Multiple write

In the Modbus.org standard documents, holding register addresses are given a prefix of “4” to

distinguish them from other register types. For example, a holding register at address 1001 is
@ referred to by “41001”. However, the leading “4” is not really part of the address.

Socomec registers do notinclude the Modbus function as a prefix, for example the register

for total active power on DIRIS A-200 is 13564.

1.4 Endianness / Word order

For the 16-bit register values, the most significant byte always precedes the least significant byte (in other
words, the register value is transferred in Big-Endian byte order). This is because when the Modbus standard
was created in the late 1970’s, most processors used a Big-Endian memory architecture (where the most
significant part of a multi-byte value is stored at a lower memory address).
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However, the lack of standardization for values larger than 16 bits has resulted in a situation where Modbus
implementers have to make an arbitrary choice as to which address of the register pair contains the most
significant word of 32-bit values. Most programs for communicating with Modbus slaves can be configured
for either register word order.

Socomec DIRIS power meters follow the Big Endian format for 32-bit Modbus registers.
This means the high word (most significant) comes first, followed by the low word (least significant).

Example:
A Modbus read request for register 13564 (hex: 0x34FC, representing Total kW) over two words returns 0001

73B5:

(8

e Register 13564 - High word: 0x0001
e Register 13565 = Low word: 0x73B5

Register 13564 contains the most significant word (0x001) and register 13565 contains the least significant
word (0x73B5).

0x000173B5 = 95,157 W.

1.5 Datatype description

e U16 = Unsigned on 16 bits
e S16 = Signed on 16 bits
e U32 = Unsigned on 32 bits
e S32 - Signed on 32 bits

1.6 Unit description

Socomec power meters include registers with different units and scaling factors depending on the

measurement type.
Example 1: Voltage
e Unit: V/100 (0.01 V)

e If Modbus returns 27,435, the actual voltage is:
27,435 + 100 =274.35 Volts
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Example 2: Current
e  Unit: A/1000 (mA)

e |[f Modbus returns 400,435, the actual current is:
400,435 + 1,000 = 400.435 Amps

= Now that we’ve covered the prerequisites for interpreting measurement data via Modbus on
Socomec meters, let’s look at a real-world example.

2. Principle diagram of the installation

Ethernet

uTILITY
COMPANY
DIRIS A-200
Modbus ID: 5 AEM
IP Address: 172.23.24.6 36
PRI: 34.7 kV
) 2500A  SEC: 277/480 V
3P
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3. Connecting to the DIRIS A-200

In the Modbus Poll software, click on the “Connection” tab and click on “Connect”.

- Choose Modbus TCF/IP.
- Enterthe IP Address of the DIRIS A-200.

M Modbus Poll - Mbpoll1 — O x

File Edit IConnectionl Setup Functions Display View Window Help
D& E&|X[T[= & 1 [0506151617 22 23|Tc LB 7 K2

==
Tx=0:Err=0:1D=1:F=03: SR = 1000ms
No connection Connection Setup X
Name 00000
Connection
; -
us ~
g :
2 0 Serial Settings
3 0 comt - Mode
n 0 RTU (Asco
il 9600 Baud Custom Baud Rate
% g 8 Data bits - 2600 Response Timeout
Il -1[I[Il] [ms]
7 0 Even Parity -
; 0 1 Stop Bit p— Delay Between Polls
— - o ranced...
B 0
Remote Modbus Server
TP Address or Node Mame

[10.22.42.2

Server Port: Connect Timeout: (@) Pva

o [ Ome

4. Reading data on Modbus software for DIRIS A-200

4.1 Reading Energy kWh

The register address for the kWh energy readings in the DIRIS A-200 is given below. The energy value is an
unsigned 32-bit integer, and the unit is in kWh.

Address Address Size
. i Description Data type
(decimal) (hex) (registers)

18131 0x46D3 2 Total Positive active Energy: Ea+
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In Modbus Poll, click on the “Setup” tap, then “Read/Write Definition”.

e Enter the Modbus Slave ID of the DIRIS A-200 (5 in

our example).

e Select Modbus Function 03 (Read Holding Registers).

e Enterthe register address (18131).

e Under Quantity, enter the Number of Words (2).

e We also recommend the “Fit to Quantity” option if
you don’t have too many rows in one register block.

Under “Display”, under “32-bit Unsigned”, click on “Big-endian”.

Read/Write Definition

Slave ID:

I

Function:

03 Read Holding Registers (4x

0K

Cancel

Address mode

®pec  (O)Hex
Address: PLC address = 418132
Quantity: 2
Scan Rate:

Disable
[JRead/write Disabled

[ pisable on error

View

Rows

[ms] Apply

Read/Write Once

[Hide Name Columns

thdress in Cell

Request
RTU

[C]PLC Addresses (Base 1)
DEnron{DameI Mode

‘US 0346 D32 000221 3E

ASCI

‘ 3A 30 35 30 33 34 36 44 33 30 30 30 32 44 44 0D DA

E@ Modbus Poll - [Mbpoll1]
File Edit Connection Setup Functions Display View Window Help
DEEE XM= 2| 1[0506151  Signed Alt+Shift+S
Tx=618:Emr=0:1D=5:F=03: SR =1 Unsigned Alt+Shift+U
Hex Alt+Shift+H
MName 18131 ASCII - Hex Alt+Shift+A
18131 Binary ’
18132 - 32-bit Signed >
Big-endian 32-bit Unsigned >
Little-endian 64-bit Signed >
Big-endian byte swap 64-bit Unsigned ’
Little-endian byte swap 32-bit Float >
64-bit Double >
Strings... Alt+Shift+T
Communication...
Real Time Charting... Alt+R
Link to Chart >
Colors... Alt+5hift+C
Font... Alt+Shift+F
Scaling... Ctrl+Shift+S
Value Names... Ctrl+Shift+V
Error Counters... F11
8
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The decimal value returned in Modbus Pollis 443,713 kWh which matches the A-200 screen.

Modbus Poll: A-200 screen:
Mbpoll1 & ACTIVE+ |  Boltswitch_Shap
Tx = 35: Er=0: ID = 5: F = 03: SR = 1000ms TOTAL
ST m— 4437139 wm
16131 PARTIAL
i 4437139 wm

4.2 Reading Power kW

The register address for the total three-phase kW power in the DIRIS A-200 is given below. The power value is
a signed 32-bit integer, and the unitisin W.

Address Address Size
(decimal) (hex) (registers)

Description Data type

13564 0x34FC 2 Total active power W S32
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In Modbus Poll, click on the “Setup” tap, then “Read/Write Definition”:

) our example).

e Select Modbus Function 03 (Read Holding
Registers).

e Enterthe register address (13564).

e Under Quantity, enter the Number of Words (2).

.

Enter the Modbus Slave ID of the DIRIS A-200 (5 in

We also recommend the “Fit to Quantity” option if
you don’t have too many rows in one register block.

Read/Write Definition

Slave ID: 5

Eunction:

03 Read Holding Registers (4x

0K

Cancel

Address mode

@Dec  (OHex
Address: PLC address = 413565
Quantity: 2
Scan Rate:

Disable
D Read/Write Disabled

D Disable on error

View

Rows

O 0w On Om[Erwemn]

[ JHide Hame Columns

[ Address in cell

Request
RTU

[ms] Apply £

Read/Write Once

[]PLC Addresses (Base 1)
DgnrunfDaniel Mode

‘0503 34 FC 00 02 0B 8F |

ASCII

‘BABU 35303333 344643 303030324336 0D0A |

Under “Display”, under “32-bit Unsigned”, click on “Big-endian”.

El% Modbus Poll - [Mbpoll1]
File Edit Connection Setup Functions Display View Window Help
D@E&|X[T[E 2|1 [0506151  Signed Alt+Shift+S
Tx=474:Err=0:ID=5:F=03:SR=1 Unsigned Alt+Shift+U
Hex Alt+Shift+H
Namel 13564 ASCIl - Hex Alt+Shift+A
13564 111420 Binary b
13565 I 32-bit Signed >
32-bit Unsigned > Big-endian
64-bit Signed > Little-endian
64-bit Unsigned i’ Big-endian byte swap
32-bit Float > Little-endian byte swap
64-bit Double >
Strings... Alt+Shift+T
Communication...
Real Time Charting... Alt+R
Link to Chart >
Colors... Alt+Shift+C
Font... Alt+Shift+F
Scaling... Ctrl+Shift+S
Value Names... Ctrl+Shift+V
Error Counters... F11
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The decimal value returned in Modbus Poll is 114,525 W or 114.525 kW which matches the A-200 screen.

Modbus Poll: A-200 screen:

[ Mbpollt
Tx=64.Err=0:ID=5:F=03: SR=1000ms

|  Boltswiteh_Shop

e 4253kw Pb 4032kw =
32 134 121149,

‘ Namel 13564

13564 114525

13565 --

5. Keytakeaways

e Socomec registers are in Jbus. A +1 offset may need to be applied in your Modbus client software if
it’s using a zero-based convention.

e Socomec registers are listed without the Modbus function prefix (example kWh register on A-200 is
18131).

e Socomec measurement registers are Read Holding Integer registers using Modbus function 3.

e Socomec 32-bit registers are in Big Endian (most significant word comes first).
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