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1 INTEGRA INT-2270, INT-2170 - Modbus™ Protocol Implementation

1.1 Modbus™ Protocol Overview

This section provides basic information for interfacing the Integra, INT-2270 and INT-2170 power quality
meter to a Modbus™ Protocol network. If background information or more details of the Integra, INT-2270
implementation is required please refer to section 2 and 3 of this document.

The Integra, INT-2270 offers the option of an RS485 communication facility for direct connection to SCADA
or other communications systems using the Modbus™ Protocol RTU slave protocol. The Modbus™ Protocol
establishes the format for the master's query by placing into it the device address, a function code defining
the requested action, any data to be sent, and an error checking field. The slave's response message is also
constructed using Modbus™ Protocol. It contains fields confirming the action taken, any data to be returned,
and an error-checking field. If an error occurs in receipt of the message, the Integra, INT-2270, INT-2170 will
make no response. If the Integra, INT-2270, INT-2170 is unable to perform the requested action, it will
construct an error message and send it as the response.

The electrical interface is 2-wire RS485, via 2 screw terminals. Connection should be made using twisted
pair screened cable (Typically 22 gauge Belden 8761 or equivalent). All "A" and "B" connections are daisy
chained together. The screens should also be connected to the “Gnd” terminal. To avoid the possibility of
loop currents, an Earth connection should be made at only one point on the network.

Line topology may or may not require terminating loads depending on the type and length of cable used.
Loop (ring) topology does not require any termination load.

The impedance of the termination load should match the impedance of the cable and be at both ends of the
line. The cable should be terminated at each end with a 120 ohm (0.25 Watt min.) resistor.

A total maximum length of 3900 feet (1200 metres) is allowed for the RS485 network. A maximum of 32
electrical nodes can be connected, including the controller.

The address of each Integra, INT-2270, INT-2170 can be set to any value between 1 and 247.

The product also supports the broadcast address (00h); in this case all the devices

connected to the bus will be written and none of them will send a response.

The minimum interval between the end of a response and the beginning of the next query (to the same
device) is 150ms.

The minimum interval between the end of a response and the beginning of the next query (to a different
device): 10ms.

Minimum response time-out (to be set on the master): 500ms.

The supervisory programme must allow this period of time to elapse before assuming that the Integra, INT-
2270, INT-2170 power quality meter is not going to respond.

The format for each byte in RTU mode is:
Coding System: 8-bit per byte
Data Format: 4 bytes (2 registers) per parameter.
Floating point format ( to IEEE 754)
Most significant register first.
Error Check Field: 2 byte Cyclical Redundancy Check (CRC)
Framing: 1 start bit
8 data bits, least significant bit sent first
1 bit for even/odd parity (or no parity)
1 stop bit if parity is used; 2 bits if no parity

Data Coding

All data values in the Integra, INT-2270, INT-2170 are transferred as 32 bit IEEE 754 floating point numbers,
(input and output) therefore each Integra, INT-2270, INT-2170 digital power quality meters value is
transferred using two MODBUS™ Protocol registers. All register read requests and data write requests
must specify an even number of registers. Attempts to read/write an odd number of registers prompt the
Integra, INT-2270, INT-2170 digital power quality meters to return a MODBUS™ Protocol exception
message. However, for compatibility with some SCADA systems, Integra, INT-2270, INT-2170 digital power
quality meter will respond to any single input or holding register read with an instrument type specific value

The INTEGRA, INT-2270, INT-2170 can transfer a maximum of 124 values in a single transaction, therefore
the maximum number of registers that can be requested is 248.

Data Transmission speed is selectable between 9600, 19200 and 38400 baud.
1.2 Modbus™ Protocol Input Registers

Input registers are used to indicate the present values of the measured and calculated electrical quantities.
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Each parameter is held in two consecutive 16 bit registers. The following table details the 3X register
address, and the values of the address bytes within the message. A tick (\) in the column indicates that the
parameter is valid for the particular wiring system. Any parameter with a cross (X) will return the value Zero.
Each parameter is held in the 3X registers. Modbus™ Protocol Function Code 04 is used to access all
parameters.

For example, to request:- Amps 1 Start address = 0006
No of registers =0002

Amps 2 Start address =0008

No of registers =0002

Each request for data must be restricted to 40 parameters or less. Exceeding the 40 parameter limit will
cause a Modbus™ Protocol exception code to be returned.
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1.3 Modbus™ Protocol Holding Registers

Holding registers are used to store and display instrument configuration settings. All holding registers not
listed in the table below should be considered as reserved for manufacturer use and no attempt should be
made to modify their values.

The holding register parameters may be viewed or changed using the Modbus™ Protocol. Each parameter
is held in two consecutive 4X registers. Modbus™ Protocol Function Code 03 is used to read the parameter
and Function Code 16 is used to write. Write to only one parameter per message.

Writing operations MUST be preceded by writing the value 0000 0005h to the Write Enabled registers
(40513 and 40514).

This remains enabled once the value is changed or the instrument is switched off.

Writing to registers without the above enable message will generate an exception response 01 “illegal
function”.
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2 RSA485 General Information
RS485 or EIA (Electronic Industries Association) RS485 is a balanced line, half-duplex transmission system
allowing transmission distances of up to 1.2 km. The following table summarises the RS-485 Standard:

PARAMETER
Mode of Operation Differential
Number of Drivers and Receivers 32 Drivers,
32 Receivers
Maximum Cable Length 1200 m
Maximum Data Rate 10 M baud
Maximum Common Mode Voltage 12Vto-7V
Minimum Driver Output Levels (Loaded) | +/- 1.5V
Minimum Driver Output Levels +-6V
(Unloaded)
Drive Load Minimum 60 ohms

Driver Output Short Circuit Current Limit | 150 mA to Gnd,
250 mAto 12V

250 mAto -7V
Minimum Receiver Input Resistance 12 kohms
Receiver Sensitivity +/— 200 mV

Further information relating to RS485 may be obtained from either the EIA or the various RS485 device
manufacturers, for example Texas Instruments or Maxim Semiconductors. This list is not exhaustive.

2.1 Half Duplex

Half duplex is a system in which one or more transmitters (talkers) can communicate with one or more
receivers (listeners) with only one transmitter being active at any one time. For example, a “conversation” is
started by asking a question, the person who has asked the question will then listen until he gets an answer
or until he decides that the individual who was asked the question is not going to reply.

In a 485 network the “master” will start the “conversation” with a “query” addressed to a specific “slave”, the
“master” will then listen for the “slave’s” response. If the “slave” does not respond within a pre-defined
period, (set by control software in the “master”), the “master” will abandon the “conversation”.
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2.2 Connecting the Instruments

If connecting an RS485 network to a PC use caution if contemplating the use of an RS232 to 485 converter
together with a USB to RS485 adapter. Consider either an RS232 to RS485 converter, connected directly
to a suitable RS232 jack on the PC, or use a USB to RS485 converter or, for desktop PCs a suitable plug in
RS485 card. (Many 232:485 converters draw power from the RS232 socket. If using a USB to RS232
adapter, the adapter may not have enough power available to run the 232:485 converter.)

Screened twisted pair cable should be used. For longer cable runs or noisier environments, use of a cable
specifically designed for RS485 may be necessary to achieve optimum performance. All “A” terminals
should be connected together using one conductor of the twisted pair cable, all “B” terminals should be
connected together using the other conductor in the pair. The cable screen should be connected to the
“Gnd” terminals.

A Belden 9841 (Single pair) or 9842 (Two pair) or similar cable with a characteristic impedance of 120 ohms
is recommended. The cable should be terminated at each end with a 120 ohm, quarter watt (or greater)
resistor. Note: Diagram shows wiring topology only. Always follow terminal identification on Integra, INT-
2270, INT-2170 digital power quality meter product label.

Integra Integra Integra
Master (Slave) (Slave) (Slave)
B A Gnd B A Gnd B A Gnd B A Gnd

eI 17 Y
/ / / /

[

1]
VARV LV,
There must be no more than two wires connected to each terminal, this ensures that a “Daisy Chain or
“straight line” configuration is used. A “Star” or a network with “Stubs (Tees)” is hot recommended as

reflections within the cable may result in data corruption.

AN ERA
VRV

L
A
A

Daisy Chained Connection (Correct)

A AR

Star Connection (WRONG) Stub Connection (WRONG)

A

2.3 A and B terminals

The A and B connections to the Integra, INT-2270, INT-2170 digital power quality meter product can be
identified by the signals present on them whilst there is activity on the RS485 bus:

Start Bit

Idle State

" Statew
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2.4

Troubleshooting

Start with a simple network, one master and one slave. With Integra, INT-2270, INT-2170 digital
power quality meter products this is easily achieved as the network can be left intact whilst individual
instruments are disconnected by removing the RS485 connection from the rear of the instrument.

Check that the network is connected together correctly. That is all of the “A’s” are connected together,
and all of the “B’s” are connected together, and also that all of the “Gnd’s” are connected together.

Confirm that the data “transmitted” onto the RS485 is not echoed back to the PC on the RS232 lines.
(This facility is sometimes a link option within the converter). Many PC based packages seem to not
perform well when they receive an echo of the message they are transmitting. SpecView and PCView
(PC software) with a RS232 to RS485 converter are believed to include this feature.

Confirm that the Address of the instrument is the same as the “master” is expecting.

If the “network” operates with one instrument but not more than one check that each instrument has a
unique address.

Each request for data must be restricted to 40 parameters. Violating this requirement will impact the
performance of the instrument and may result in a response time in excess of the specification.

Check that the MODBUS™ Protocol mode (RTU or ASCII) and serial parameters (baud rate, number
of data bits, number of stop bits and parity) are the same for all devices on the network.

Check that the “master” is requesting floating-point variables (pairs of registers placed on floating
point boundaries) and is not “splitting” floating point variables.

Check that the floating-point byte order expected by the “master” is the same as that used by Integra,
INT-2270, INT-2170 digital power quality meter products. (PCView and Citect packages can use a
number of formats including that supported by Integra, INT-2270, INT-2170 digital power quality
meter).

If possible obtain a second RS232 to RS485 converter and connect it between the RS485 bus and an
additional PC equipped with a software package, which can display the data on the bus. Check for
the existence of valid requests.
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3 MODBUS™ Protocol General Information

Communication on a MODBUS™ Protocol Network is initiated (started) by a “Master” sending a query to a
“Slave”. The “Slave", which is constantly monitoring the network for queries addressed to it, will respond by
performing the requested action and sending a response back to the "Master”. Only the “Master” can initiate
a query.

Slave 1 Slave 2 Slave 3 Slave n
Master
Query
_—
Response

In the MODBUS™ Protocol the master can address individual slaves, or, using a special “Broadcast”
address, can initiate a broadcast message to all slaves. The Integra, INT-2270, INT-2170 digital power
quality meter does not support the broadcast address.

3.1 MODBUS™ Protocol Message Format

The MODBUS™ Protocol defines the format for the master’s query and the slave’s response.

The query contains the device (or broadcast) address, a function code defining the requested action, any
data to be sent, and an error-checking field.

The response contains fields confirming the action taken, any data to be returned, and an error-checking
field. If an error occurred in receipt of the message then the message is ignored, if the slave is unable to
perform the requested action, then it will construct an error message and send it as its response.

The MODBUS™ Protocol functions used by the Integra, INT-2270, INT-2170 digital power quality meter
copy 16 bit register values between master and slaves. However, the data used by the Integra, INT-2270,
INT-2170 digital power quality meter is in 32 bit IEEE 754 floating point format. Thus each instrument
parameter is conceptually held in two adjacent MODBUS™ Protocol registers.

Query

The following example illustrates a request for a single floating point parameter i.e. two 16-bit Modbus™
Protocol Registers.

First Last
Byte Byte
Slave Function Start Start Number | Number Error Error
Address Code Address | Address of of Check Check
(HD) (Lo) Points Points (Lo) (HD)
(Hi) (Lo)
Slave Address: 8-bit value representing the slave being addressed (1 to 247), O is reserved for the

broadcast address. The Integra, INT-2270, INT-2170 digital power quality meter
do not support the broadcast address.

Function Code: 8-bit value telling the addressed slave what action is to be performed. (3, 4, 8 or
16 are valid for Integra, INT-2270, INT-2170 digital power quality meter)

Start Address (Hi): The top (most significant) eight bits of a 16-bit number specifying the start address
of the data being requested.

Start Address (Lo): The bottom (least significant) eight bits of a 16-bit number specifying the start

address of the data being requested. As registers are used in pairs and start at
zero, then this must be an even number.

Number of Points (Hi):  The top (most significant) eight bits of a 16-bit number specifying the number of
registers being requested.

Number of Points (Lo): The bottom (least significant) eight bits of a 16-bit number specifying the number
of registers being requested. As registers are used in pairs, then this must be an
even number.

Error Check (Lo): The bottom (least significant) eight bits of a 16-bit number representing the error
check value.

Error Check (Hi): The top (most significant) eight bits of a 16-bit number representing the error
check value.
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Response
The example illustrates the normal response to a request for a single floating point parameter i.e. two 16-bit
Modbus™ Protocol Registers.

First Last
Byte Byte
Slave Function Byte First First Second | Second Error Error
Address Code Count | Register | Register | Register | Register | Check Check
(Hi) (Lo) (Hi) (Lo) (Lo) (Hi)

Slave Address:
Function Code:

8-bit value representing the address of slave that is responding.
8-bit value which, when a copy of the function code in the query, indicates
that the slave recognised the query and has responded. (See also Exception
Response).
8-bit value indicating the nhumber of data bytes contained within this response
The top (most significant) eight bits of a 16-bit number representing the first
register requested in the query.
The bottom (least significant) eight bits of a 16-bit number representing the
first register requested in the query.
The top (most significant) eight bits of a 16-bit number representing the
second register requested in the query.
The bottom (least significant) eight bits of a 16-bit number representing the
second register requested in the query.
The bottom (least significant) eight bits of a 16-bit number representing the
error check value.
The top (most significant) eight bits of a 16-bit number representing the error
check value.

* These four bytes together give the value of the floating point parameter requested.
Exception Response
If an error is detected in the content of the query (excluding parity errors and Error Check mismatch), then
an error response (called an exception response), will be sent to the master. The exception response is
identified by the function code being a copy of the query function code but with the most-significant bit set.
The data contained in an exception response is a single byte error code.

Byte Count:
First Register (Hi)*:

First Register (Lo)*:
Second Register (Hi)*:
Second Register (Lo)*:
Error Check (Lo):

Error Check (Hi):

First Byte Last Byte
Slave Function Error Error Error
Address Code Code Check Check
(Lo) (Hi)

Slave Address:
Function Code:

8-bit value representing the address of slave that is responding.

8 bit value which is the function code in the query OR'ed with 80 hex, indicating
that the slave either does not recognise the query or could not carry out the action
requested.

8-bit value indicating the nature of the exception detected. (See “Table Of
Exception Codes" later).

The bottom (least significant) eight bits of a 16-bit number representing the error
check value.

The top (most significant) eight bits of a 16-bit number representing the error
check value.

Error Code:
Error Check (Lo):
Error Check (Hi):

3.2 Serial Transmission Modes

There are two MODBUS™ Protocol serial transmission modes, ASCIl and RTU. Integra, INT-2270, INT-
2170 digital power quality meter does not support the ASCII mode.

In RTU (Remote Terminal Unit) mode, each 8-bit byte is used in the full binary range and is not limited to
ASCII characters as in ASCIl Mode. The greater data density allows better data throughput for the same
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baud rate, however each message must be transmitted in a continuous stream. This is very unlikely to be a
problem for modern communications equipment.
The format for each byte in RTU mode is:

Coding System: Full 8-bit binary per byte. In this document, the
value of each byte will be shown as two
hexadecimal characters each in the range 0-9 or

A-F.

Line Protocol: 1 start bit, followed by the 8 data bits. The 8 data
bits are sent with least significant bit first.

User Option Of Parity No Parity and 2 Stop Bits

And Stop Bits: Even Parity and 1 Stop Bit.
Odd Parity and 1 Stop Bit.

User Option of Baud 9600 ; 19200 ; 38400

Rate:

The baud rate, parity and stop bits must be selected to match the master’s settings.
3.3 MODBUS™ Protocol Message Timing (RTU Mode)

A MODBUS™ Protocol message has defined beginning and ending points. The receiving devices
recognises the start of the message, reads the “Slave Address” to determine if they are being addressed
and knowing when the message is completed they can use the Error Check bytes and parity bits to confirm
the integrity of the message. If the Error Check or parity fails then the message is discarded.

In RTU mode, messages starts with a silent interval of at least 3.5 character times.

The first byte of a message is then transmitted, the device address.

Master and slave devices monitor the network continuously, including during the ‘silent’ intervals. When the
first byte (the address byte) is received, each device checks it to find out if it is the addressed device. If the
device determines that it is the one being addressed it records the whole message and acts accordingly, if it
is not being addressed it continues monitoring for the next message.

Following the last transmitted byte, a silent interval of at least 3.5 character times marks the end of the
message. A new message can begin after this interval.

The entire message must be transmitted as a continuous stream. If a silent interval of more than 1.5
character times occurs before completion of the message, the receiving device flushes the incomplete
message and assumes that the next byte will be the address byte of a new message.

Similarly, if a new message begins earlier than 3.5 character times following a previous message, the
receiving device may consider it a continuation of the previous message. This will result in an error, as the
value in the final CRC field will not be valid for the combined messages.

3.4 How Characters are Transmitted Serially

When messages are transmitted on standard MODBUS™ Protocol serial networks each byte is sent in this
order (left to right):

Transmit Character = Start Bit + Data Byte + Parity Bit + 1 Stop Bit (11 bits total):
Least Significant Bit (LSB) Most Significant Bit (MSB)

Start 1 2 3 4 5 6 7 8 Parity | Stop

Transmit Character = Start Bit + Data Byte + 2 Stop Bits (11 bits total):

Start 1 2 3 4 5 6 7 8 Stop | Stop

Integra, INT-2270, INT-2170 digital power quality meter additionally support No parity, One stop bit.

Transmit Character = Start Bit + Data Byte + 1 Stop Bit (10 bits total):

Start 1 2 3 4 5 6 7 8 Stop
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The master is configured by the user to wait for a predetermined timeout interval. The master will wait for
this period of time before deciding that the slave is not going to respond and that the transaction should be
aborted. Care must be taken when determining the timeout period from both the master and the slaves’
specifications. The slave may define the ‘response time’ as being the period from the receipt of the last bit
of the query to the transmission of the first bit of the response. The master may define the ‘response time’
as period between transmitting the first bit of the query to the receipt of the last bit of the response. It can
be seen that message transmission time, which is a function of the baud rate, must be included in the
timeout calculation.

Query Transmission Time Slave Processing Time Response Transmission Time
Query Response
Start of Query Query received Start of Response
by shave Response

3.5 Error Checking Methods

Standard MODBUS™ Protocol serial networks use two error checking processes, the error check bytes
mentioned above check message integrity whilst Parity checking (even or odd) can be applied to each byte
in the message.

3.5.1 Parity Checking

If parity checking is enabled — by selecting either Even or Odd Parity - the quantity of “1’'s” will be counted in
the data portion of each transmit character. The parity bit will then be set to a 0 or 1 to result in an Even or
Odd total of “1's".

Note that parity checking can only detect an error if an odd number of bits are picked up or dropped in a
transmit character during transmission, if for example two 1's are corrupted to 0’s the parity check will not
find the error.

If No Parity checking is specified, no parity bit is transmitted and no parity check can be made. Also, if No
Parity checking is specified and one stop bit is selected the transmit character is effectively shortened by
one bit.

3.5.2 CRC Checking

The error check bytes of the MODBUS™ Protocol messages contain a Cyclical Redundancy Check (CRC)
value that is used to check the content of the entire message. The error check bytes must always be
present to comply with the MODBUS™ Protocol, there is no option to disable it.

The error check bytes represent a 16-bit binary value, calculated by the transmitting device. The receiving
device must recalculate the CRC during receipt of the message and compare the calculated value to the
value received in the error check bytes. If the two values are not equal, the message should be discarded.
The error check calculation is started by first pre-loading a 16-bit register to all 1's (i.e. Hex (FFFF)) each
successive 8-bit byte of the message is applied to the current contents of the register. Note: only the eight
bits of data in each transmit character are used for generating the CRC, start bits, stop bits and the parity
bit, if one is used, are not included in the error check bytes.

During generation of the error check bytes, each 8-bit message byte is exclusive OR'ed with the lower half
of the 16 bit register. The register is then shifted eight times in the direction of the least significant bit (LSB),
with a zero filled into the most significant bit (MSB) position. After each shift the LSB prior to the shift is
extracted and examined. If the LSB was a 1, the register is then exclusive OR'ed with a pre-set, fixed value.
If the LSB was a 0, no exclusive OR takes place.

This process is repeated until all eight shifts have been performed. After the last shift, the next 8-bit
message byte is exclusive OR'ed with the lower half of the 16 bit register, and the process repeated. The
final contents of the register, after all the bytes of the message have been applied, is the error check value.
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3.6 Function Codes

The function code part of a MODBUS™ Protocol message defines the action to be taken by the slave.
Integra, INT-2270, INT-2170 digital power quality meter supports the following function codes:

Code | MODBUS™ Protocol | Description
name
03 Read Holding Read the contents of read/write
Registers location
(4X references)

08 Diagnostics Only sub-function zero is supported.
This returns the data element of the
query unchanged.

16 Pre-set Multiple Set the contents of read/write location

(10h) | Registers (4X references)

3.7 |EEE floating point format

The MODBUS™ Protocol defines 16 bit “Registers” for the data variables. A 16-bit number would prove too
restrictive, for energy parameters for example, as the maximum range of a 16-bit number is 65535.
However, there are a number of approaches that have been adopted to overcome this restriction. Integra,
INT-2270, INT-2170 digital power quality meter use two consecutive registers to represent a floating-point
number, effectively expanding the range to +/- 1x10%.

The values produced by Integra, INT-2270, INT-2170 digital power quality meter can be used directly
without any requirement to “scale” the values, for example, the units for the voltage parameters are volts,
the units for the power parameters are watts etc.

What is a floating point Number?

A floating-point number is a number with two parts, a mantissa and an exponent and is written in the form
1.234 x 105. The mantissa (1.234 in this example) must have the decimal point moved to the right with the
number of places determined by the exponent (5 places in this example) i.e. 1.234x 105 = 123400. If the
exponent is negative the decimal point is moved to the left.

What is an IEEE 754 format floating-point number?

An IEEE 754 floating point number is the binary equivalent of the decimal floating-point number shown
above. The major difference being that the most significant bit of the mantissa is always arranged to be 1
and is thus not needed in the representation of the number. The process by which the most significant bit is
arranged to be 1 is called normalisation, the mantissa is thus referred to as a “normal mantissa”. During
normalisation the bits in the mantissa are shifted to the left whilst the exponent is decremented until the
most significant bit of the mantissa is one. In the special case where the number is zero both mantissa and
exponent are zero.

The bits in an IEEE 754 format have the following significance:

Data Hi Reg, | Data Hi Reg, | Data Lo Reg, | Data Lo Reg,

Hi Byte. Lo Byte. Hi Byte. Lo Byte.

SEEE EMMM MMMM MMMM

EEEE MMMM MMMM MMMM
Where:
S represents the sign bit where 1 is negative and 0 is positive
E is the 8-bit exponent with an offset of 127 i.e. an exponent of zero is represented by 127, an

exponent of 1 by 128 etc.

M is the 23-bit normal mantissa. The 24th bit is always 1 and, therefore, is not stored.

Using the above format the floating point number 240.5 is represented as 43708000 hex:

Data Hi Reg, | Data Hi Reg, | Data Lo Reg, | Data Lo Reg,
Hi Byte Lo Byte Hi Byte Lo Byte
43 70 80 00

The following example demonstrates how to convert IEEE 754 floating-point numbers from their
hexadecimal form to decimal form. For this example, we will use the value for 240.5 shown above

Note that the floating-point storage representation is not an intuitive format. To convert this value to decimal,
the bits should be separated as specified in the floating-point number storage format table shown above.
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For example:

Data Hi Reg, | Data Hi Reg, | Data Lo Reg, | Data Lo Reg,
Hi Byte Lo Byte Hi Byte Lo Byte
0100 0011 0111 0000 1000 0000 0000 0000

From this you can determine the following information.
e The sign bitis 0, indicating a positive number.

e The exponent value is 10000110 binary or 134 decimal. Subtracting 127 from 134 leaves 7, which is the
actual exponent.

e The mantissa appears as the binary number 11100001000000000000000

There is an implied binary point at the left of the mantissa that is always preceded by a 1. This bit is not
stored in the hexadecimal representation of the floating-point number. Adding 1 and the binary point to the
beginning of the mantissa gives the following:

1.11200001000000000000000

Now, we adjust the mantissa for the exponent. A negative exponent moves the binary point to the left. A
positive exponent moves the binary point to the right. Because the exponent is 7, the mantissa is adjusted
as follows:

11110000.1000000000000000

Finally, we have a binary floating-point number. Binary bits that are to the left of the binary point represent
the power of two corresponding to their position. For example, 11110000 represents (1 x 27) + (1 x 28) + (1
X 25) + (1 x 2%) + (0 x 23)+ (0 x 22) + (0 x 21)+ (0 x 29) = 240.

Binary bits that are to the right of the binary point also represent a power of 2 corresponding to their
position. As the digits are to the right of the binary point the powers are negative. For example: .100
represents (1 x 2'1) + (0 x 2-2)+ (0 x 2-3) + ... which equals 0.5.

Adding these two numbers together and making reference to the sign bit produces the number +240.5.

For each floating point value requested two MODBUS™ Protocol registers (four bytes) must be requested.
The received order and significance of these four bytes for Integra, INT-2270, INT-2170 digital power quality
meter is shown below:

Data Hi Reg,
Hi Byte

Data Hi Reg,
Lo Byte

Data Lo Reg,
Hi Byte

Data Lo Reg,
Lo Byte

3.8 MODBUS™ Protocol Commands supported

All Integra, INT-2270, INT-2170 digital power quality meters support the “Read Holding Register” (4X
registers) and the “Pre-set Multiple Registers” (write 4X registers) commands of the MODBUS™ Protocol
RTU protocol. All values stored and returned are in floating point format to IEEE 754 with the most
significant register first.

3.9 Holding Registers
3.9.1 Read Holding Registers

MODBUS™ Protocol code 03 reads the contents of the 4X registers.
Example
The following query will request the VV L1-N:

Field Name Example (Hex)
Slave Address 01
Function 03
Starting Address High 00
Starting Address Low 00
Number of Points High 00
Number of Points Low 02
Error Check Low C4
Error Check High 0B
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Note: Data must be requested in register pairs i.e. the “Starting Address"” and the “Number of Points” must
be even numbers to request a floating point variable. If the “Starting Address” or the “Number of points” is
odd then the query will fall in the middle of a floating point variable the product will return an error message.

The following response returns the contents of V L1-N, But see also “Exception Response” later.

Field Name Example (Hex)
Slave Address 01
Function 03
Byte Count 04
Data, High Reg, High Byte 00
Data, High Reg, Low Byte 00
Data, Low Reg, High Byte 00
Data, Low Reg, Low Byte E6
Error Check Low F7
Error Check High CF

3.9.2 Write Holding Registers

MODBUS™ Protocol code 16 (160h hex) writes the contents of the 4X registers.

Example
The following query will set the Write Enable register to 0000 00A5 (hex), which enables writing to other

registers. Writing remains enabled until this value is changed or the power supply is removed.

Field Name Example (Hex)
Slave Address 01
Function 10
Starting Address High 02
Starting Address Low 00
Number of Registers High 00
Number of Registers Low 02
Byte Count 04

Data, High Reg, High Byte 00
Data, High Reg, Low Byte 00
Data, Low Reg, High Byte 00
Data, Low Reg, Low Byte A5
Error Check Low 67
Error Check High D5

Note: Data must be written in register pairs i.e. the “Starting Address* and the “Number of Points” must be
even numbers to write a floating point variable. If the “Starting Address” or the “Number of points” is odd
then the query will fall in the middle of a floating point variable the product will return an error message. In
general only one floating point value can be written per query

The following response indicates that the write has been successful. But see also “Exception Response”
later.

Field Name Example (Hex)
Slave Address 01
Function 10
Starting Address High 00
Starting Address Low 02
Number of Registers High 00
Number of Registers Low 02
Error Check Low EO
Error Check High 08

3.10 Exception Response

If the slave in the “Write Holding Register” example above, did not support that function then it would have
replied with an Exception Response as shown below. The exception function code is the original function
code from the query with the MSB set i.e. it has had 80 hex logically ORed with it. The exception code
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indicates the reason for the exception. The slave will not respond at all if there is an error with the parity or
CRC of the query. However, if the slave can not process the query then it will respond with an exception. In
this case a code 01, the requested function is not support by this slave.

Field Name Example (Hex)
Slave Address 01
Function 10 OR 80 =90
Exception Code 01
Error Check Low 8D
Error Check High COo

3.11 Exception Codes

3.11.1 Table of Exception Codes
Integra, INT-2270, INT-2170 digital power quality meters support the following exception codes:

Exception MODBUS™ Description
Code Protocol name
01 lllegal The function code is not
Function supported by the product
OR
Writing not enabled
02 lllegal Data Attempt to access an invalid
Address address
03 lllegal Data Attempt to set a floating point
Value variable to an invalid value
INT-2170 3K84302 Communications Guide Issue 09.docx
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4 Modbus™ TCP (Ethernet)

INTEGRA INT-2170, INT-2270 options include an Ethernet communication module for connection to
SCADA systems using the MODBUS TCP protocol. The INTEGRA with Ethernet option module acts as a
MODBUS slave device and may be queried by a MODBUS master device. All messages sent to the
INTEGRA Ethernet interface must conform to the MODBUS TCP protocol. For details see MODBUS
MESSAGING ON TCP/IP IMPLEMENTATION GUIDE V1.0b Downloadable from the Modbus-IDA,
www.Modbus-ida.org

The Integra Ethernet option module supports 10/100Base-T Ethernet communication. Connection is via an
Ethernet switch that supports the IEEE 802.3 standard at 10/100Mbps. The Integra is fitted with a socket
suitable for an RJ45 connector. Use a CAT5 or CAT6 patch cord to connect the meter to an Ethernet switch
or hub. A suitable cable is available from Tyco Netconnect : CAT6 5m LSZH patch cord, p/n 0-1711093-5.
Alternatively, for permanent installations, connect to the meter using a suitable installed network cable.

The MODBUS TCP protocol is used for data exchange between HMI/SCADA applications and the
INTEGRA. The network architecture must include a MODBUS TCP client, (PC). TCP/IP port 502 is
reserved for MODBUS messages.

Data Coding and format is identical to Modbus RTU as described in section 1 of this document. Set
Modbus slave address to 1 in Modbus TCP master software.

4.1 Communication Parameters

The front panel of the INTEGRA provides access to the set up sequence of the meter. In the set up
sequence it is possible to modify the settings for baud rate, parity and slave ID.

4.2 IP Address Assignment

The IP address of the Integra must be unique and appropriate for the network to which it is attached. The
address to use will depend upon the local network and should be determined by the network administrator.
The Integra Ethernet option module supports static IP address assignment only.

The Integra IP address is factory set to “192.168.1.100". If attaching two or more Integra meters to the
same network the IP addresses must be changed so that each meter is assigned to a unique address.

4.2.1 Connections for configuring the IP address

Preferably, set the IP address using a direct point to point connection between the PC and Integra.

If this is not practical, for example, if replacing an Integra in an existing network that has suffered accidental
damage, it is possible to set the IP address via the Ethernet network, provided that no other device on the
network already uses the Integra factory default address.

To connect the Integra to a PC directly an Ethernet crossover patch cable (Cat 5 UTP) is required.

Some Ethernet adapters will auto configure transmit and receive lines. If the PC to be used does not do this
then a crossover lead is required. In general, a standard Ethernet cable will not suffice. Standard leads are
used between Ethernet nodes and a bridge or switch when wiring a conventional network with many
Ethernet nodes.
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4.2.2 Configuring a PC for Ethernet Integra

Ideally, set aside a PC specially for configuring Integra as described. If this is not practical, and there also
is a need to connect the PC to the organisation network, ensure, in advance, that your network
administrator is fully familiar with the intended procedure as described below. It is the user’s
responsibility to ensure that any local IT policies are complied with.

The PC to be used will need a copy of the Ruinet utility installed. (download from www.crompton-
instruments.com)

To enable the PC to communicate with the Integra the local area network settings for the PC must be set to
appropriate values, with the first three number groups the same as the Integra IP address. The settings are
made using the Windows “Control Panel” utility application. If the PC is

normally used on the site wide network then disconnect the PC from that —

network before making the changes described. - fius . E):‘;:m N
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http://www.crompton-instruments.com/
http://www.crompton-instruments.com/

Type

Right click on the “Local Area Connection” item and select
“Properties” in the popup window that appears. This will
activate the “Local Area Connection Properties” window.

LN or High-peed Inter.

Right Click
Then Select "Properties”

- Local Area Connection Properties

General | Authentication | Advanced

Connect using:

E® Intel[R] PROA00

Select this
This connection uses th Option
. . . . X B Cert for Micro:
In the “This connection uses the following items:” section select the gmbamprame.smnng =
“ ” H “ H ” L 05 Packet Scheduler
Internet Protocol (TCP/IP)” item and click on the “Properties” button. e T

This will activate the “Internet Protocol (TCP/IP) Properties” window.
(TCP/IP) Prop

Description

Transmissioy
wide area
across dive

click on the
[ Show icon "Properties"

Motify me button

Internet Protocol (TCP/IP) Properties

Select the “Use the following IP address” option
and set the IP address and subnet mask as
described below. Before making any changes,
carefully note the previous settings — they may voucan getIP s ENter an IP address Juopons
be essential to re-establishing the PC on the g for your PC e
organisation network. Be sure to revise all

settings to previous values before attempting () Obtain an IP address automaticam
to reconnect the target PC to the organisation &) 5o the following [P addiess:
network. If in doubt, consult your organisation’s
network administrator.

General

IP address: | 192 168 . 1 .10

|
Subret mask: | 255255 .255. 0 |
The IP address shown in this example is suitable |
to connect to an Integra set to the default IP
address, as the default address starts with

Default gateway: |

192.168.1.... _
For example, if the test meter is assigned to the IP © Uss the following DNS server sddresses
address “192.168.1.100", then a suitable IP Prefened D -
address for the PC is “192.168.1.nnn", where n senaepd. 1HEN Click ON
can be any value, (apart from 100, as this is "OK"

already used by the Integra). In this example we
have used 10. Enter the subnet mask as shown
above. If the Integra does not have the factory

default IP address, then set the first three number [ 0k ] [ Cancel ]
groups of the PC IP address to the same as those
for the target Integra.

Click on “OK" to close the window.

Click on “OK” to close the “Local Area Connection Properties” window.
Close the “Network Connections” window.

The PC is now ready to communicate with the Integra.
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Connect the patch cable to the RJ45 connector on the Integra and plug the other end of the cable into the

network port of the PC.

Warning: Ensure that any wiring to the Integra is unpowered whilst making an Ethernet connection
and that there is no access to the Integra terminals or associated wiring whilst it is powered. Ensure
the Ethernet cable is positioned so that it cannot accidentally touch any live wiring.

Launch the “RUInet.exe” application by double clicking on the name from Windows Explorer. The
application will find the Integra meter, (and any other similar devices on the MODBUS®TCP network).

The “Ruinet.exe” application will search for all appropriate devices on the network. The initial screen
depends on the devices it finds. (It may also prompt you to disable any firewall, in which case simply press

the “1” key).

Ruinet will either display
the “Discovering” window,
as shown, or the “Main
Menu”, in which case skip
the first step.

If the screen shown
appears, the top list, “...
discovered on the
network” will typically have
only one entry when
making a point to point
connection from the PC to
the Integra. If an attempt
is made to configure an
Integra which is already
connected to a larger
network, then multiple

RUINET - Discovering FieldServers on the local network

FieldServers discovered on the network

1 INT1638TCP38400

Recently connected to FieldServers

CHNE48BRT S

CHE48BRT S

AdapABA—Unconf igured Bridge
CHAW1#8 Config

192.168.1.168

192.168.1.1868
192.168.1.22
192.168.1.
162.189.29.236

entries may be shown. If multiple units are shown, the new Integra can be identified because it will have the
default IP address (192.168.1.100). Press the number key next to the correct entry in the list, (“1” in our

example).

The Ruinet application is
now addressing the
Integra to be configured
and the main menu will
appear.

Select “Change IP
Address by pressing “I".”

=+ Ruinet App

Main Menu

INT163ATCP3840808
— FieldServer Information

Connection Qverview
Node Overview

Map Descriptor Querview
Data Array Overvieuw

System Errors
Driver Messages

Download Configuration to FieldServer
Upload Configuration from FieldServer

=2 mm DIEo =

Change IP Address
Change UI Display Mode
Restart FieldServer

o
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Select “1 — N1 IP Address”
in the “Edit IP Address
Settings” window... by
pressing “1”

The lower bar will prompt
for entry of the new IP
address. Type the IP
address that the Integra will
use in future and then
press the <Enter> key.

Note: The Ruinet
application may not display
the correct value for the
current IP address. This
does not affect the
operation.

If Ruinet is able to change
the IP address this screen
appears. Press a key to
complete the process.
There will be a delay of a
few seconds then the “edit
IP address” screen will
return.

If required, select option 2
and change the N1
Netmask. The default
netmask is 255.255.255.0.
Only use this option when a
different net mask is
required.

Ruinet App

Ruinet App

Edit IP Address Settings

IP Address
Netmask

Gateway 1

DHCP Client State
DHCP Serwer State

IF Address
Netmask

Gateway 1

DHCP Client State
DHCFP Server State

192.168.1.58

IP Address
Netmask

Gateway 1

DHCP Client State
DHCP Server State

192.168.1.168
255.255.255.8
DISABLED
DISABLED
DISABLED

Enter Parameter

192 .168.1.168
255.255.255.8
DISABLED
DISABLED
DISABLED

Enter Parameter

192 .168.1.168
255.255.255.8
DISABLED
DISABLED
DISABLED

Changes only become active once
the FieldServer has been restarted.
Press any key to continue.

192.168.1.58

When all changes are complete, press the <ESC> key to exit the IP address settings window and then
press the “Q” key to exit the ruinet application.

Power cycle the Integra to make the new settings active.
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4.3 Single Register Response

Some SCADA systems scan their network for active devices by sending a read request for one register to
each node address in turn, expecting either a data value or an exception code. In either case the SCADA
system can record that node as being active.

The Integra INT-2170, INT-2270 with Modbus TCP protocol option will not respond with exception codes.
For compatibility with these SCADA systems the Integra INT-2170, INT-2270 will respond to any single
register read request with the same hardcoded value of “2100". This applies to both input and holding
registers and for addresses 1 to 9999.
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5 BACnhet IP interface

5.1 Introduction

INTEGRA INT-2170, INT-2270 options include an Ethernet communication module for connection to
SCADA systems using the BACnet IP protocol. The Integra INT-2170, INT-2270 acts as a server device
and waits to receive commands from a BACnet/IP client. A BACnet/IP client (e.g. a SCADA system running
on a PC), is used to instigate communication with the meter. All messages sent to the INTEGRA Ethernet
interface must conform to the BACnet IP protocol, within the command subset defined below. For details on
the protocol see the BACnet organisation website: http://www.bacnet.org/

The Integra Ethernet option module supports 10/100Base-T Ethernet communication. Connection is via an
Ethernet switch that supports the IEEE 802.3 standard at 10/100Mbps. The Integra is fitted with a socket
suitable for an RJ45 connector. Use a CAT5 or CAT6 patch cord to connect the meter to an Ethernet switch
or hub. A suitable cable is available from Tyco Netconnect : CAT6 5m LSZH patch cord, p/n 0-1711093-5.
Alternatively, for permanent installations, connect to the meter using a suitable installed network cable.

Data Coding and format is based heavily on the Modbus RTU format as described in section 1 of this
document. The BACnet/IP interface is configured to give the fastest possible response to queries for all
analogue parameter values.

5.2 Communication Parameters

The front panel of the INTEGRA provides access to the set up sequence of the meter. In the set up
sequence it is possible to modify the settings for baud rate, parity and slave ID.

5.3 IP Address Assignment

The IP address of the Integra must be unique and appropriate for the network to which it is attached. The
address to use will depend upon the local network and should be determined by the network administrator.
The Integra Ethernet option module supports static IP address assignment only.

The Integra IP address is factory set to “192.168.1.100". If attaching two or more Integra meters to the
same network the IP addresses must be changed so that each meter is assigned to a unique address.
General instructions for changing the IP address are shown in section 4.2, however, it will be necessary to
continue that process to ensure that the following three items match the intended network.

1 - N1 IP Address
2 - N1 Netmask
3 - N1 Gateway 1 (Must be in same sub-net as IP Address)

It is important to ensure all three items are set correctly. Make the settings effective by resetting or power
cycling the instrument.

5.4 |Initialisation and register identification.

When it receives a “WHOIS” message the Integra returns an identification message, the “IAM” message,
listing its BACnet node ID. The BACnet client device generates a table of the BACnet devices on the
network mapping the node IDs to the IP address of each device. Each device is addressed using its node
ID, thus imposing the restriction that node IDs must be unique. The user does not require knowledge of the
IP address, as the node ID is sufficient.

The Integra is designed to ensure that each unit in a manufacturing batch has a unique node ID, but the
user may also influence that node ID if for example, there is a Node ID clash with other, previously installed
BACnet devices. The user can change the node ID from factory default as described in section 5.7.

Once the client device has built its network table it is possible to start communicating with the Integra. The
client system requires information as to which queries the Integra supports and the meaning of each return
value. This information is available on the Integra INT-2170, INT-2270 PICS sheet, and is shown below, or
the client may gather the information from the Integra itself, using a BACnet ReadObject command. This
returns the instance number of each supported object, (register), in the Integra.
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The object table of the Integra is split into 2 sections, the first section lists all the “Analogue Values” of the
Integra. Analogue Values may be read or write, these are analogous to the Integra Modbus holding
registers. Each object (register) is assigned an instance number, equal to the Integra parameter number.

The second section lists all the “Analogue Inputs” of the Integra. Analogue Inputs are read only - these are
analogous to the Integra input registers. Each object (register) is assigned an instance number, equating to
the Modbus parameter number.

5.5 Supported Queries

This guide only includes BACnet/IP query types which are supported by the Integra 1630. The only relevant
query types are those that read values from or write values to the Integra.

To read a parameter from the Integra a “ReadProperty” query is required, with the object type set to
“Analogue Value”. The instance number is set to the appropriate parameter number and the property
identifier set to “Present Value”. Sending the above query to the Integra, results in a response from the
Integra giving the most recent calculated value of the queried parameter.

To write to an Integra register a “WriteProperty” query is required, with the object type set to “Analogue
Value”. The instance number set to the appropriate parameter number and the property identifier set to
“Present Value”. Sending the above query to the Integra; sets the value of the queried parameter.

BACnet systems should not attempt to address parameters whose instance value is not defined. Some
parameters are reserved for factory use and selecting these may give unpredictable results.

ReadPropertyMultiple query is supported by the Integra, but only to the extent of simultaneously reading
single values and getting the associated quality value from the Integra, (The quality value indicates that the
value is current, as defined by the timeout value factory set at 1.5 seconds. The ReadPropertyMultiple query
may not be used to return an array of data points and for this reason the PICS sheet does not specify
support for the ReadPropertyMultiple query

5.6 Protocol Implementation Conformance Statement

Date June 10" 2016
Vendor Name Tyco Electronics Energy Division
Product Name Integra INT-2170 and INT-2270 Digital Metering System
Product Model Number(s) INT-2170-M-01 or INT-2270-M-01
with OPT-2270-080
Firmware Version 2.01
BACnet Protocol Revision 2

Product Description

The Integra INT-2170, INT-2270 is a multi function digital metering instrument offering measurement,
display and communication of many electrical parameters. The Integra INT-2170, INT-2270 is
programmable via a simple menu driven interface and can be integrated into BACnet IP systems.

BACnet Standardized Device Profile (Annex L): BACnet Application Specific Controller (B-ASC)

BACnet Interoperability Building Blocks Supported (Annex K): DS-RP-A, DS-WP-A, DM-DDB-B, DM-

DOB-B, DM-DCC-B

Segmentation Capability: Segmentation not supported

Standard Object Types Supported: No dynamic Creation or Deletion supported. No proprietary
properties or object types

Device Object:

Optional Properties Supported: Description
Writable Properties: None
Property Range Restrictions: na

Analogue Input Object:

Optional Properties Supported: Description
Writable Properties: None
Property Range Restrictions: na
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Analogue Value Object:
Optional Properties Supported:
Writable Properties:
Property Range Restrictions:

Description
Present_Value
See Table

Analogue Value Ranges — for valid ranges see Appendix 2. All analogue values correspond directly to their
Modbus equivalents except for AV200 and AV201, node ID values, which are exclusive to the BACnet

interface.

Table 1: Analogue Value Objects

Item Parameter Equates to Modbus register
AV1 Demand Time 40001
AV8 Energy Reset 40015
AV13 Password 40025
AV50 Hours Run Reset 40099
AV235 * Node ID Offset 40469
AV236 * Node ID Value 40471

* See section 5.7.

Data Link Layer Options:
Device Address Binding:

Networking Options:

Character Sets Supported:

Device Node ID:

BACnet IP, (Annex J)
Static device binding is not supported. (No client functionality is

included)

None
ANSI X3.4

Units are shipped with a pseudo-random node ID based on an
internal serial number. To change the ID see section 5.7.

Table 2: BACnet Analogue Input Objects

Analogue input object numbering is shown in the table for Modbus input registers in section 1.2. By way of
example the first few entries are shown below, along with the device object.

BACnet Object Parameter Units
Device Object This Device. N/A
Integra INT-2170, INT-2270 Digital Metering
System with BACnet/IP option module. Returns
the value Integra 2000 BCN
Analogue Input Object 1 Volts 1 VOLTS
Analogue Input Object 2 Volts 2 VOLTS
Analogue Input Object 3 Volts 3 VOLTS
Analogue Input Object 4 Current 1 AMPS
For other values, consult table in Appendix 1
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5.7 Changing the BACnet Node ID

The BACnet node IDs for these instruments are generated automatically from the Integra serial number and
will typically result in every BACnet Integra having a unique node ID as delivered. However, there is a
degree of user control in case of a clash with another node on the target network.

By default the lower four digits of the second serial number are taken as the BACnet node ID. If required the

user can prefix these four digits with one digit in the range 1 to 5. Alternatively, the user can select a node
ID in the range O to 249.

The node ID options described above are controlled by the node ID offset, AV 235 (Analogue Value 235), as
shown in the following table.

Table 3: Node ID Offset To 16 Bit Node ID Conversion Table

Node Offset | Node ID
(AV 235) (AV 236)
0 0 Note:
1 1
2 2 Node Offset, AV 235, is a 'write only' object so will not necessarily
to to show the current value of the node offset.
247 247
248 248 Node Number, AV 236, is a ‘read only’ object.
249 249
Default 250 NNNN NNNN are the low four digits of the second serial number, AV 23.
251 INNNN
252 2NNNN
253 3NNNN
254 ANNNN
255 5NNNN

Read node ID object, AV 201, to see the current node ID. If the node ID needs to be changed then proceed
as follows.

Note: The node ID offset is password protected to minimise the possibility of inadvertent alteration, so the
steps below include the unlocking process.

First read the password object, AV 13. If it shows a value of 1 then the password has already been entered.
If it shows a value of 0 then write the password to AV 13. If a password has not been setup then use the
default value of 0.

The password object, AV 13, should now read 1.

Next, select the required Node Offset from the table above then write that value to the node offset object,
AV 200.

Check the node ID setting by reading the node ID value object, AV 201.

The new node ID will take effect after the instrument is power cycled.

When configuring instruments with unique numbers it may be helpful to mark the selected humber on the
outside of the instrument.

Warning: Ensure that any wiring to the Integra is unpowered whilst making an Ethernet connection
and that there is no access to the Integra terminals or associated wiring whilst it is powered. Ensure
the Ethernet cable is positioned so that it cannot accidentally touch any live wiring.

Note, the network settings of the PC must be compatible with those of the instrument. After a minute or so
with the PC and instrument powered-up it will be possible to detect the instruments BACnet interface using
ruinet. Once detected the instrument can be selected using a number key. From the main menu for the
instrument, press the U key twice to upload the current configuration file from the instrument to the PC. The
actual file will be called config.csv and will placed in the same directory as ruinet. At this point it will be a
good idea to save a copy of config.csv in another directory. The file config.csv in the ruinet directory will now
need to be edited, using the text editor, to change both occurrences of the old node ID to the new node ID.
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The node ID occurs in the ‘Common Information’ section and ‘Server Side Nodes’ section. Save the edited
file using the original file name. The Integra INT-2170, INT-2270 allows node IDs in the range 0 to 65,535.
From the main menu for the instrument, in ruinet, press the D key twice to download the file config.csv to the
instrument. If a BACnet test utility is available it is recommended this be used to verify the new node ID
before connecting the modified instrument to the live BACnet network.

5.8 Procedure For Changing The Node-Name

The instrument node-name, the name available to the BACnet network, is set during manufacture, to
‘Integra_2000_BCN'. This name can be changed by the user, however to do so requires editing the
configuration file inside the BACnet interface, where, any change other than to the node-name could prevent
the interface from operating. It is recommended that changing the node-name be carried-out while the
instrument is connected one-to-one to a PC during initial set-up before it is connected to a live BACnet
network.

Warning: Ensure that any wiring to the Integra is unpowered whilst making an Ethernet connection
and that there is no access to the Integra terminals or associated wiring whilst it is powered. Ensure
the Ethernet cable is positioned so that it cannot accidentally touch any live wiring.

The procedure for changing the node-name requires the use of two software tools, 'ruinet.exe' the network
utility for the BACnet interface and MS 'notepad.exe' or similar text editor. Connect the instrument to the PC
using an Ethernet crossover cable. Note: the network settings of the PC must be compatible with those of
the instrument. After a minute or so with the PC and instrument powered-up it will be possible to detect the
instruments BACnet interface using ruinet. Once detected the instrument can be selected with a number key
then the node-name displayed on the node page by pressing the N key. Press the escape key to get to the
main menu for the instrument, then press the U key twice to upload the current configuration file from the
instrument to the PC. The actual file will be called config.csv and will placed in the same directory as ruinet.
At this point it will be a good idea to save a copy of config.csv in another directory. The file config.csv in the
ruinet directory will now need to be edited, using the text editor, to change every occurrence of
‘Integra_1630_BCN' to the new node-name. There are 70 occurrences of the node-name so it is best to use
a search and replace feature of the text editor. Save the edited file using the original file name. See below
for recommendations for selecting node-names. From the main menu for the instrument, in ruinet, press the
D key twice to download the file config.csv to the instrument. When the download is done, power cycle the
instrument and check the new node-name as above.

Node-names can be from 1 to 32 characters long, however, we recommend the following rules for selecting
node-names.

1) Node-names should be from 2 to 24 characters long.

2) Node-names should start with an alpha character, upper or lower case.

3) Remaining Node-name characters can be upper or lower case alphas,
numbers or an underscore character.

Examples of legitimate node names include: M1, DMS_Cold_Room_03, Integra_2000_BCN_147, etc.

INT-2170 3K84302 Communications Guide Issue 09.docx
27 Project 2225. Drawing No. CI-3K84302 Rev.9 12/10/2023



While TE has made every reasonable effort to ensure the accuracy of the information in this catalogue, TE does not guarantee that it is error-free, nor does TE make any other representation,
warranty or guarantee that the information is accurate, correct, reliable or current. TE reserves the right to make any adjustments to the information contained herein at any time without notice. TE
expressly disclaims all implied warranties regarding the information contained herein, including, but not limited to, any implied warranties of merchantability or fitness for a particular purpose. The
dimensions in this catalogue are for reference purposes only and are subject to change without notice. Specifications are subject to change without notice. Consult TE for the latest dimensions and
design specifications. TE connectivity (logo), TE (logo) and TE Connectivity are trademarks of the TE Connectivity Ltd. family of companies. Crompton is a trademark of Crompton Parkinson and is
used by TE Connectivity under a licence. Other logos, product and company names mentioned herein may be trademarks of their respective owners

TE Energy —innovative and economical solutions for the electrical power industry: cable accessories, connectors & fittings, insulators & insulation, surge
arresters, switching equipment, street lighting, power measurement and control.

Tyco Electronics UK Ltd
TE Energy

Freebournes Road
Witham, Essex CM8 3AH

Phone: +44 (0)870 870 7500 T TE
Fax: +44 (0)870 240 5287

(0) L
Email: Crompton.info@te.com connectivity

Wwww.crompton-instruments.com
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6 APPENDIX 1 - INTEGRA, INT-2270 / INT-2170 MODBUS™

Input Register Parameters

Parameter Address Register Parameter Units Parameter Name Parameter Description Modbus™ 3P4W 3P3W 1P3W 1P2wW INT- INT- INT- Alarm Custom
Number Start Address 2170 2270 1630 Log

(Hex)

Hi Lo

Byte Byte
1 30001 30000 Volts V1 Phase 1 line to neutral voltage. 00 00 Yes Yes Yes Yes Yes Yes Yes Yes Yes
2 30003 30002 Volts V2 Phase 2 line to neutral voltage. 00 02 Yes Yes No No Yes Yes Yes Yes Yes
3 30005 30004 Volts V3 Phase 3 line to neutral voltage. 00 04 Yes Yes No No Yes Yes Yes Yes Yes
4 30007 30006 Amps Al Line 1 current. 00 06 Yes Yes Yes Yes Yes Yes Yes Yes Yes
5 30009 30008 Amps A2 Line 2 current. 00 08 Yes Yes No No Yes Yes Yes Yes Yes
6 30011 30010 Amps A3 Line 3 current. 00 0A Yes Yes No No Yes Yes Yes Yes Yes
7 30013 30012 Watts P1 Phase 1 power. 00 0oC Yes No Yes Yes Yes Yes Yes Yes Yes
8 30015 30014 Watts P2 Phase 2 power. 00 OE Yes No No No Yes Yes Yes Yes Yes
9 30017 30016 Watts P3 Phase 3 power. 00 10 Yes No No No Yes Yes Yes Yes Yes
10 30019 30018 VA VAL Phase 1 VA. 00 12 Yes No Yes Yes Yes Yes Yes Yes Yes
11 30021 30020 VA VA2 Phase 2 VA. 00 14 Yes No No No Yes Yes Yes Yes Yes
12 30023 30022 VA VA3 Phase 3 VA. 00 16 Yes No No No Yes Yes Yes Yes Yes
13 30025 30024 VAr VArl Phase 1 VAr. 00 18 Yes No Yes Yes Yes Yes Yes Yes Yes
14 30027 30026 VAr VAr2 Phase 2 VAr. 00 1A Yes No No No Yes Yes Yes Yes Yes
15 30029 30028 VAr VAr3 Phase 3 VAr. 00 iCc Yes No No No Yes Yes Yes Yes Yes
16 30031 30030 None PF1 Phase 1 power factor. 00 1E Yes No Yes Yes Yes Yes Yes Yes Yes
17 30033 30032 None PF2 Phase 2 power factor. 00 20 Yes No No No Yes Yes Yes Yes Yes
18 30035 30034 None PF3 Phase 3 power factor. 00 22 Yes No No No Yes Yes Yes Yes Yes
19 30037 30036 Degrees PA1 Phase 1 phase angle. 00 24 Yes No Yes Yes Yes Yes Yes Yes Yes
20 30039 30038 Degrees PA2 Phase 2 phase angle. 00 26 Yes No No No Yes Yes Yes Yes Yes
21 30041 30040 Degrees PA3 Phase 3 phase angle. 00 28 Yes No No No Yes Yes Yes Yes Yes
22 30043 30042 Volts VLNAvg Average line to neutral voltage. 00 2A Yes Yes Yes Yes Yes Yes Yes Yes Yes
24 30047 30046 Amps AAvg Average line current. 00 2E Yes Yes Yes Yes Yes Yes Yes Yes Yes
25 30049 30048 Amps ASum Sum of line currents. 00 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
27 30053 30052 Watts PSum Sum of phase powers. 00 34 Yes Yes Yes Yes Yes Yes Yes Yes Yes
29 30057 30056 VA VASum Sum of phase VAs. 00 38 Yes Yes Yes Yes Yes Yes Yes Yes Yes
31 30061 30060 VAr VArSum Sum of phase VArs. 00 3C Yes Yes Yes Yes Yes Yes Yes Yes Yes
32 30063 30062 None PFTot Total system power factor. 00 3E Yes Yes Yes Yes Yes Yes Yes Yes Yes
34 30067 30066 Degrees PATot Total system phase angle. 00 42 Yes Yes Yes Yes Yes Yes Yes Yes Yes
36 30071 30070 Hz Frg System frequency. 00 46 Yes Yes Yes Yes Yes Yes Yes Yes Yes
37 30073 30072 Watt Hours ImpWh Import Watt hours. 00 48 Yes Yes Yes Yes Yes Yes Yes Yes Yes
38 30075 30074 Watt Hours ExpWh Export Watt hours. 00 4A Yes Yes Yes Yes Yes Yes Yes Yes Yes
39 30077 30076 VAr Hours ImpVArh Import VAr hours. 00 4C Yes Yes Yes Yes Yes Yes Yes Yes Yes
40 30079 30078 VAr Hours ExpVArh Export VAr hours. 00 AE Yes Yes Yes Yes Yes Yes Yes Yes Yes
41 30081 30080 VA Hours VAh VA hours. 00 50 Yes Yes Yes Yes Yes Yes Yes Yes Yes
42 30083 30082 A Hours ASumh Current sum hours. 00 52 Yes Yes - Yes Yes
43 30085 30084 Watts PSumDmd Import power sum demand. 00 54 Yes Yes Yes Yes Yes Yes Yes Yes Yes
44 30087 30086 Watts PSumDmdMax Maximum import power sum demand. 00 56 Yes Yes Yes Yes Yes Yes Yes Yes Yes
51 30101 30100 VA VASumDmd VA sum demand. 00 64 Yes Yes Yes Yes Yes Yes Yes Yes Yes
52 30103 30102 VA VASumDmdMax Maximum VA sum demand. 00 66 Yes Yes Yes Yes Yes Yes Yes Yes Yes
53 30105 30104 Amps ASumDmd Current sum demand. 00 68 Yes Yes Yes Yes Yes Yes Yes Yes Yes
54 30107 30106 Amps ASumDmdMax Maximum current sum demand. 00 6A Yes Yes Yes Yes Yes Yes Yes Yes Yes
55 30109 30108 Volts ViMax Maximum phase 1 line to neutral voltage. 00 6C Yes Yes Yes Yes Yes Yes -- Yes Yes
56 30111 30110 Volts V1Min Minimum phase 1 line to neutral voltage. 00 6E Yes Yes Yes Yes Yes Yes - Yes Yes
57 30113 30112 Volts V2Max Maximum phase 2 line to neutral voltage. 00 70 Yes Yes No No Yes Yes - Yes Yes
58 30115 30114 Volts V2Min Minimum phase 2 line to neutral voltage. 00 72 Yes Yes No No Yes Yes -- Yes Yes
59 30117 30116 Volts V3Max Maximum phase 3 line to neutral voltage. 00 74 Yes Yes No No Yes Yes -- Yes Yes
60 30119 30118 Volts V3Min Minimum phase 3 line to neutral voltage. 00 76 Yes Yes No No Yes Yes -- Yes Yes
61 30121 30120 Amps AlMax Maximum line 1 current. 00 78 Yes Yes Yes Yes Yes Yes -- Yes Yes
62 30123 30122 Amps AlMin Minimum line 1 current. 00 7A Yes Yes Yes Yes Yes Yes - Yes Yes
63 30125 30124 Amps A2Max Maximum line 2 current. 00 7C Yes Yes Yes No Yes Yes -- Yes Yes
64 30127 30126 Amps A2Min Minimum line 2 current. 00 7E Yes Yes Yes No Yes Yes -- Yes Yes
65 30129 30128 Amps A3Max Maximum line 3 current. 00 80 Yes Yes No No Yes Yes -- Yes Yes
66 30131 30130 Amps A3Min Minimum line 3 current. 00 82 Yes Yes No No Yes Yes -- Yes Yes
67 30133 30132 Volts VLNAvgMax Maximum average line to neutral voltage. 00 84 Yes Yes Yes Yes Yes Yes -- Yes Yes
68 30135 30134 Volts VLNAvgMin Minimum average line to neutral voltage. 00 86 Yes Yes Yes Yes Yes Yes - Yes Yes
71 30141 30140 Amps AAvgMax Maximum average line current. 00 8C Yes Yes Yes Yes Yes Yes - Yes Yes
72 30143 30142 Amps AAvgMin Minimum average line current. 00 8E Yes Yes Yes Yes Yes Yes -- Yes Yes
73 30145 30144 Amps ASumMax Maximum sum of line currents. 00 90 Yes Yes Yes Yes Yes Yes -- Yes Yes
74 30147 30146 Amps ASumMin Minimum sum of line currents. 00 92 Yes Yes Yes Yes Yes Yes -- Yes Yes
75 30149 30148 Watts P1Max Maximum phase 1 power. 00 94 Yes Yes Yes Yes Yes Yes -- Yes Yes
76 30151 30150 Watts P1Min Minimum phase 1 power. 00 96 Yes Yes Yes Yes Yes Yes - Yes Yes




Parameter Address Register Parameter Units Parameter Name Parameter Description Modbus™ 3P4W 3P3W 1P3W 1P2W INT- INT- INT- Alarm Custom
Number Start Address 2170 2270 1630 Log

(Hex)

Hi Lo

Byte Byte
77 30153 30152 Watts P2Max Maximum phase 2 power. 00 98 Yes Yes Yes No Yes Yes -- Yes Yes
78 30155 30154 Watts P2Min Minimum phase 2 power. 00 9A Yes Yes Yes No Yes Yes -- Yes Yes
79 30157 30156 Watts P3Max Maximum phase 3 power. 00 9C Yes Yes No No Yes Yes -- Yes Yes
80 30159 30158 Watts P3Min Minimum phase 3 power. 00 9E Yes Yes No No Yes Yes -- Yes Yes
81 30161 30160 Watts PSumMax Maximum sum of phase powers. 00 A0 Yes Yes Yes Yes Yes Yes -- Yes Yes
82 30163 30162 Watts PSumMin Minimum sum of phase powers. 00 A2 Yes Yes Yes Yes Yes Yes - Yes Yes
83 30165 30164 VAr VArlMax Maximum phase 1 VArs. 00 A4 Yes Yes Yes Yes Yes Yes -- Yes Yes
84 30167 30166 VAr VAriMin Minimum phase 1 VArs. 00 A6 Yes Yes Yes Yes Yes Yes -- Yes Yes
85 30169 30168 VAr VAr2Max Maximum phase 2 VArs. 00 A8 Yes Yes Yes No Yes Yes -- Yes Yes
86 30171 30170 VAr VAr2Min Minimum phase 2 VArs. 00 AA Yes Yes Yes No Yes Yes -- Yes Yes
87 30173 30172 VAr VAr3Max Maximum phase 3 VArs. 00 AC Yes Yes No No Yes Yes -- Yes Yes
88 30175 30174 VAr VAr3Min Minimum phase 3 VArs. 00 AE Yes Yes No No Yes Yes - Yes Yes
89 30177 30176 VAr VArSumMax Maximum sum of phase VArs. 00 BO Yes Yes Yes Yes Yes Yes - Yes Yes
90 30179 30178 VAr VArSumMin Minimum sum of phase VArs. 00 B2 Yes Yes Yes Yes Yes Yes -- Yes Yes
91 30181 30180 VA VAlMax Maximum phase 1 VAs. 00 B4 Yes Yes Yes Yes Yes Yes -- Yes Yes
92 30183 30182 VA VA1Min Minimum phase 1 VAs. 00 B6 Yes Yes Yes Yes Yes Yes -- Yes Yes
93 30185 30184 VA VA2Max Maximum phase 2 VAs. 00 B8 Yes Yes Yes No Yes Yes -- Yes Yes
94 30187 30186 VA VA2Min Minimum phase 2 VAs. 00 BA Yes Yes Yes No Yes Yes -- Yes Yes
95 30189 30188 VA VA3Max Maximum phase 3 VAs. 00 BC Yes Yes No No Yes Yes -- Yes Yes
96 30191 30190 VA VA3Min Minimum phase 3 VAs. 00 BE Yes Yes No No Yes Yes -- Yes Yes
97 30193 30192 VA VASumMax Maximum sum of phase VAs. 00 Cco Yes Yes Yes Yes Yes Yes -- Yes Yes
98 30195 30194 VA VASumMin Minimum sum of phase VAs. 00 Cc2 Yes Yes Yes Yes Yes Yes -- Yes Yes
99 30197 30196 Hz FrgMax Maximum system voltage frequency. 00 C4 Yes Yes Yes Yes Yes Yes -- Yes Yes
100 30199 30198 Hz FrgMin Minimum system voltage frequency. 00 C6 Yes Yes Yes Yes Yes Yes -- Yes Yes
101 30201 30200 Volts V12 Voltage line 1 to line 2. 00 C8 Yes Yes Yes Yes Yes Yes Yes Yes Yes
102 30203 30202 Volts V23 Voltage line 2 to line 3. 00 CA Yes Yes Yes No Yes Yes Yes Yes Yes
103 30205 30204 Volts V31 Voltage line 3 to line 1. 00 CcC Yes Yes No No Yes Yes Yes Yes Yes
104 30207 30206 Volts VLLAvg Average line to line voltage. 00 CE Yes Yes Yes Yes Yes Yes Yes Yes Yes
105 30209 30208 Volts V12Max Maximum line 1 to line 2 voltage. 00 DO Yes Yes Yes Yes Yes Yes -- Yes Yes
106 30211 30210 Volts V12Min Minimum line 1 to line 2 voltage. 00 D2 Yes Yes Yes Yes Yes Yes -- Yes Yes
107 30213 30212 Volts V23Max Maximum line 2 to line 3 voltage. 00 D4 Yes Yes Yes No Yes Yes -- Yes Yes
108 30215 30214 Volts V23Min Minimum line 2 to line 3 voltage. 00 D6 Yes Yes Yes No Yes Yes -- Yes Yes
109 30217 30216 Volts V31Max Maximum line 3 to line 1 voltage. 00 D8 Yes Yes No No Yes Yes - Yes Yes
110 30219 30218 Volts V31Min Minimum line 3 to line 1 voltage. 00 DA Yes Yes No No Yes Yes -- Yes Yes
111 30221 30220 Volts VLLAvgMax Maximum average line to line voltage. 00 DC Yes Yes Yes Yes Yes Yes Yes Yes Yes
112 30223 30222 Volts VLLAvgMin Minimum average line to line voltage. 00 DE Yes Yes Yes Yes Yes Yes -- Yes Yes
113 30225 30224 Amps ANeu Neutral current. 00 00 Yes Yes Yes Yes Yes Yes Yes Yes Yes
114 30227 30226 Amps ANeuMax Maximum neutral current. 00 00 Yes Yes Yes Yes Yes Yes -- Yes Yes
115 30229 30228 Amps ANeuMin Minimum neutral current. 00 00 Yes Yes Yes Yes Yes Yes - Yes Yes
116 30231 30230 Amps ANDmd Neutral current demand 00 00 Yes Yes Yes Yes Yes Yes -- Yes Yes
117 30233 30232 Amps ANDmdMax Maximum neutral current demand 00 00 Yes Yes Yes Yes Yes Yes -- Yes Yes
118 30235 30234 % V1THD Phase 1 line to neutral voltage THD. * 00 EA Yes Yes Yes Yes Yes Yes Yes Yes Yes
119 30237 30236 % V2THD Phase 2 line to neutral voltage THD. * 00 EC Yes Yes Yes No Yes Yes Yes Yes Yes
120 30239 30238 % V3THD Phase 3 line to neutral voltage THD. * 00 EE Yes Yes No No Yes Yes Yes Yes Yes
121 30241 30240 % A1THD Line 1 current THD. 00 FO Yes Yes Yes Yes Yes Yes Yes Yes Yes
122 30243 30242 % A2THD Line 2 current THD. 00 F2 Yes Yes Yes No Yes Yes Yes Yes Yes
123 30245 30244 % A3THD Line 3 current THD. 00 F4 Yes Yes No No Yes Yes Yes Yes Yes
125 30249 30248 % VTHDAvg Average line to neutral voltage THD. * 00 F8 Yes Yes Yes Yes Yes Yes Yes Yes Yes
126 30251 30250 % ATHDAvg Average line current THD. 00 FA Yes Yes Yes Yes Yes Yes Yes Yes Yes
127 30253 30252 centi hours HRun Hours run at over minimum load. 00 FC Yes Yes Yes Yes Yes Yes Yes Yes Yes
128 30255 30254 None PFTot Total system power factor, times minus one. 00 FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
130 30259 30258 Amps A1Dmd Line 1 current demand. 01 02 Yes Yes Yes Yes Yes Yes Yes Yes Yes
131 30261 30260 Amps A2Dmd Line 2 current demand. 01 04 Yes Yes Yes No Yes Yes Yes Yes Yes
132 30263 30262 Amps A3Dmd Line 3 current demand. 01 06 Yes Yes No No Yes Yes Yes Yes Yes
133 30265 30264 Amps AlDmdMax Maximum line 1 current demand. 01 08 Yes Yes Yes Yes Yes Yes Yes Yes Yes
134 30267 30266 Amps A2DmdMax Maximum line 2 current demand. 01 0A Yes Yes Yes No Yes Yes Yes Yes Yes
135 30269 30268 Amps A3DmdMax Maximum line 3 current demand. 01 ocC Yes Yes No No Yes Yes Yes Yes Yes
136 30271 30270 None PRot Phase rotation sequence. 01 OE Yes Yes Yes Yes Yes Yes -- Yes Yes
137 30273 30272 % VLNBal Line to neutral voltage out of balance. 01 10 Yes Yes Yes Yes Yes Yes -- Yes Yes
138 30275 30274 % VLLBal Line to line voltage out of balance. 01 12 Yes Yes Yes Yes Yes Yes -- Yes Yes
139 30277 30276 % ABal Line current out of balance. 01 14 Yes Yes Yes Yes Yes Yes - Yes Yes
140 30279 30278 % VLNBalMax Maximum line to neutral voltage out of balance. 01 16 Yes Yes Yes Yes Yes Yes -- Yes Yes
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Parameter Address Register Parameter Units Parameter Name Parameter Description Modbus™ 3P4W 3P3W 1P3W 1P2W INT- INT- INT- Alarm Custom
Number Start Address 2170 2270 1630 Log

(Hex)

Hi Lo

Byte Byte
141 30281 30280 % VLNBalMin Minimum line to neutral voltage out of balance. 01 18 Yes Yes Yes Yes Yes Yes - Yes Yes
142 30283 30282 % VLLBalMax Maximum line to line voltage out of balance. 01 1A Yes Yes Yes Yes Yes Yes -- Yes Yes
143 30285 30284 % VLLBalMin Minimum line to line voltage out of balance. 01 1C Yes Yes Yes Yes Yes Yes -- Yes Yes
144 30287 30286 % ABalMax Maximum line current out of balance. 01 1E Yes Yes Yes Yes Yes Yes -- Yes Yes
145 30289 30288 % ABalMin Minimum line current out of balance. 01 20 Yes Yes Yes Yes Yes Yes -- Yes Yes
146 30291 30290 None PF1Max Maximum phase 1 power factor. 01 22 Yes Yes Yes Yes Yes Yes -- Yes Yes
147 30293 30292 None PF1Min Minimum phase 1 power factor. 01 24 Yes Yes Yes Yes Yes Yes - Yes Yes
148 30295 30294 None PF2Max Maximum phase 2 power factor. 01 26 Yes Yes Yes No Yes Yes -- Yes Yes
149 30297 30296 None PF2Min Minimum phase 2 power factor. 01 28 Yes Yes Yes No Yes Yes -- Yes Yes
150 30299 30298 None PF3Max Maximum phase 3 power factor. 01 2A Yes Yes No No Yes Yes -- Yes Yes
151 30301 30300 None PF3Min Minimum phase 3 power factor. 01 2C Yes Yes No No Yes Yes -- Yes Yes
152 30303 30302 None PFTotMax Maximum total system power factor. 01 2E Yes Yes Yes Yes Yes Yes -- Yes Yes
153 30305 30304 None PFTotMin Minimum total system power factor. 01 30 Yes Yes Yes Yes Yes Yes - Yes Yes
154 30307 30306 Degrees PATotMax Maximum total system phase angle. 01 32 Yes Yes Yes Yes Yes Yes -- Yes Yes
155 30309 30308 Degrees PATotMin Minimum total system phase angle. 01 34 Yes Yes Yes Yes Yes Yes -- Yes Yes
156 30311 30310 % V1THDMax Maximum phase 1 line to neutral voltage THD. * 01 36 Yes Yes Yes Yes Yes Yes -- Yes Yes
157 30313 30312 % V1THDMin Minimum phase 1 line to neutral voltage THD. * 01 38 Yes Yes Yes Yes Yes Yes -- Yes Yes
158 30315 30314 % V2THDMax Maximum phase 2 line to neutral voltage THD. * 01 3A Yes Yes Yes No Yes Yes -- Yes Yes
159 30317 30316 % V2THDMin Minimum phase 2 line to neutral voltage THD. * 01 3C Yes Yes Yes No Yes Yes -- Yes Yes
160 30319 30318 % V3THDMax Maximum phase 3 line to neutral voltage THD. * 01 3E Yes Yes No No Yes Yes -- Yes Yes
161 30321 30320 % V3THDMin Minimum phase 3 line to neutral voltage THD. * 01 40 Yes Yes No No Yes Yes -- Yes Yes
162 30323 30322 % A1THDMax Maximum line 1 current THD. 01 42 Yes Yes Yes Yes Yes Yes -- Yes Yes
163 30325 30324 % A1THDMin Minimum line 1 current THD. 01 44 Yes Yes Yes Yes Yes Yes -- Yes Yes
164 30327 30326 % A2THDMax Maximum line 2 current THD. 01 46 Yes Yes Yes No Yes Yes - Yes Yes
165 30329 30328 % A2THDMin Minimum line 2 current THD. 01 48 Yes Yes Yes No Yes Yes - Yes Yes
166 30331 30330 % A3THDMax Maximum line 3 current THD. 01 4A Yes Yes No No Yes Yes - Yes Yes
167 30333 30332 % A3THDMin Minimum line 3 current THD. 01 4C Yes Yes No No Yes Yes -- Yes Yes
168 30335 30334 Watts P1Dmd Import phase 1 power demand 01 4E Yes Yes Yes Yes Yes Yes -- Yes Yes
169 30337 30336 Watts P2Dmd Import phase 2 power demand 01 50 Yes Yes Yes No Yes Yes -- Yes Yes
170 30339 30338 Watts P3Dmd Import phase 3 power demand 01 52 Yes Yes No No Yes Yes -- Yes Yes
171 30341 30340 Watts P1DmdMax Import phase 1 power demand maximum 01 54 Yes Yes Yes Yes Yes Yes -- Yes Yes
172 30343 30342 Watts P2DmdMax Import phase 2 power demand maximum 01 56 Yes Yes Yes No Yes Yes -- Yes Yes
173 30345 30344 Watts P3DmdMax Import phase 3 power demand maximum 01 58 Yes Yes No No Yes Yes - Yes Yes
174 30347 30346 VA VA1Dmd Phase 1 VA demand 01 5A Yes Yes Yes Yes Yes Yes - Yes Yes
175 30349 30348 VA VA2Dmd Phase 2 VA demand 01 5C Yes Yes Yes No Yes Yes - Yes Yes
176 30351 30350 VA VA3Dmd Phase 3 VA demand 01 5E Yes Yes No No Yes Yes - Yes Yes
177 30353 30352 VA VA1DmdMax Phase 1 VA demand maximum 01 60 Yes Yes Yes Yes Yes Yes - Yes Yes
178 30355 30354 VA VA2DmdMax Phase 2 VA demand maximum 01 62 Yes Yes Yes No Yes Yes - Yes Yes
179 30357 30356 VA VA3DmdMax Phase 3 VA demand maximum 01 64 Yes Yes No No Yes Yes - Yes Yes
180 30359 30358 % VTHDAvg Maximum average line to neutral voltage THD. * 01 66 Yes Yes Yes Yes Yes Yes -- Yes Yes
181 30361 30360 % VTHDAvg Minimum average line to neutral voltage THD. * 01 68 Yes Yes Yes Yes Yes Yes -- Yes Yes
182 30363 30362 % ATHDAvg Maximum average line current THD. 01 6A Yes Yes Yes Yes Yes Yes -- Yes Yes
183 30365 30364 % ATHDAvg Minimum average line current THD. 01 6C Yes Yes Yes Yes Yes Yes -- Yes Yes
184 30367 30366 Degrees PA1Max Maximum phase 1 phase angle. 01 6E Yes Yes Yes Yes Yes Yes -- Yes Yes
185 30369 30368 Degrees PA2Max Maximum phase 2 phase angle. 01 70 Yes Yes Yes No Yes Yes - Yes Yes
186 30371 30370 Degrees PA3Max Maximum phase 3 phase angle. 01 72 Yes Yes No No Yes Yes -- Yes Yes
187 30373 30372 Degrees PA1Min Minimum phase 1 phase angle. 01 74 Yes Yes Yes Yes Yes Yes -- Yes Yes
188 30375 30374 Degrees PA2Min Minimum phase 2 phase angle. 01 76 Yes Yes Yes No Yes Yes -- Yes Yes
189 30377 30376 Degrees PA3Min Minimum phase 3 phase angle. 01 78 Yes Yes No No Yes Yes -- Yes Yes
190 30379 30378 Index UScnl Display User Screen 1 01 7A Yes Yes Yes Yes Yes Yes -- No No
191 30381 30380 Index UScn2 Display User Screen 2 01 7C Yes Yes Yes Yes Yes Yes - No No
192 30383 30382 Index UScn3 Display User Screen 3 01 7E Yes Yes Yes Yes Yes Yes -- No No
193 30385 30384 Index UScn4 Display User Screen 4 01 80 Yes Yes Yes Yes Yes Yes -- No No
194 30387 30386 Index UScn5 Display User Screen 5 01 82 Yes Yes Yes Yes Yes Yes -- No No
195 30389 30388 Index -- System Type 01 84 Yes Yes Yes Yes Yes Yes -- No No
196 30391 30390 Index -- Energy Prefix 01 86 Yes Yes Yes Yes Yes Yes -- No No
197 30393 30392 Volts - System Line to Neutral Volts 01 88 Yes Yes Yes Yes Yes Yes - Yes Yes
198 30395 30394 Amps -- System Amps 01 8A Yes Yes Yes Yes Yes Yes -- No No
199 30397 30396 Watts -- System Volts x System Amps 01 8C Yes Yes Yes Yes Yes Yes -- No No
200 30399 30398 - - - -- -- - - - - - - - No No
201 30401 30400 Always reads zero. -- Blank Parameter Value. 01 90 Yes Yes Yes Yes Yes Yes -- No No
202 30403 30402 Always reads one. -- One, neutral range scaling. 01 92 Yes Yes Yes Yes Yes Yes -- No No

INT-2170 3K84302 Communications Guide Issue 09.docx
31 Project 2225. Drawing No. CI-3K84302 Rev.9 12/10/2023



Parameter Address Register Parameter Units Parameter Name Parameter Description Modbus™ 3P4W 3P3W 1P3W 1P2W INT- INT- INT- Alarm Custom
Number Start Address 2170 2270 1630 Log

(Hex)

Hi Lo

Byte Byte
203 30405 30404 Always reads zero. - Zero, zero range scaling. 01 94 Yes Yes Yes Yes Yes Yes - No No
210 30419 30418 Degrees V1 Vector Angle V1 vector angle 01 A2 Yes Yes Yes Yes No Yes -- No No
211 30421 30420 Degrees V2 Vector Angle V2 vector angle 01 A4 Yes Yes Yes No No Yes -- No No
212 30423 30422 Degrees V3 Vector Angle V3 vector angle 01 A6 Yes Yes No No No Yes -- No No
213 30425 30424 Degrees Al Vector Angle Al vector angle 01 A8 Yes Yes Yes Yes No Yes -- No No
214 30427 30426 Degrees A2 Vector Angle A2 vector angle 01 AA Yes Yes Yes No No Yes -- No No
215 30429 30428 Degrees A3 Vector Angle A3 vector angle 01 AC Yes Yes No No No Yes -- No No
220 30439 30438 Count NET_POLLING_COUNT NET_POLLING_COUNT 01 B6 Yes Yes
221 30441 30440 Count NET_POLLING_RATE_OUT NET_POLLING_RATE_OUT 01 B8 Yes Yes
222 30443 30442 Count NET_EXCEPTION_COUNT NET_EXCEPTION_COUNT 01 BA Yes Yes
223 30445 30444 Count AUX1_POLLING_COUNT AUX1_POLLING_COUNT 01 BC Yes Yes
224 30447 30446 Count AUX1 POLLING_RATE_OUT | AUX1 _POLLING_RATE_OUT 01 BE Yes Yes
225 30449 30448 Count AUX1 EXCEPTION_COUNT AUX1 EXCEPTION_COUNT 01 Cco Yes Yes
226 30451 30450 Count AUX2 POLLING_COUNT AUX2 POLLING_COUNT 01 c2 Yes Yes
227 30453 30452 Count AUX2_POLLING_RATE_OUT AUX2_POLLING_RATE_OUT 01 C4 Yes Yes
228 30455 30454 Count AUX2_EXCEPTION_COUNT AUX2_EXCEPTION_COUNT 01 C6 Yes Yes
229 30457 30456 Count DIS_POLLING_COUNT DIS_POLLING_COUNT 01 C8 Yes Yes
230 30459 30458 Count DIS_POLLING_RATE_OUT DIS_POLLING_RATE_OUT 01 CA Yes Yes
231 30461 30460 Count DIS_EXCEPTION_COUNT DIS_EXCEPTION_COUNT 01 CC Yes Yes
232 30463 30462 Number K_FACTOR I1 K Factor for Current 11 01 CE Yes Yes Yes Yes Yes Yes No Yes Yes
233 30465 30464 Number K_FACTOR 12 K Factor for Current 12 01 DO Yes Yes No No Yes Yes No Yes Yes
234 30467 30466 Number K_FACTOR I3 K Factor for Current I3 01 D2 Yes Yes No No Yes Yes No Yes Yes
235 30469 30468 Number Crest_Factor |1 Crest Factor for 11 01 D4 Yes Yes Yes Yes Yes Yes No Yes Yes
236 30471 30470 Number Crest_Factor 12 Crest Factor for 12 01 D6 Yes Yes Yes Yes Yes Yes No Yes Yes
237 30473 30472 Number Crest_Factor 13 Crest Factor for I3 01 D8 Yes Yes Yes Yes Yes Yes No Yes Yes
241 30481 30480 Parameter Number IND_PARAM_SEL 4 IND_PARAM_SEL 4 00 01 Yes Yes
242 30483 30482 Parameter Number IND_PARAM_SEL 3 IND_PARAM_SEL 3 01 00 Yes Yes
243 30485 30484 Parameter Number IND_PARAM_SEL_2 IND_PARAM_SEL_2 10 00 Yes Yes
244 30487 30486 Parameter Number IND_PARAM_SEL_1 IND_PARAM_SEL_1 10 00 Yes Yes
245 30489 30488 Value of PARAM_SEL1 INDIRECT1 INDIRECT1 10 00 Yes Yes
246 30491 30490 Value of PARAM_SEL2 INDIRECT2 INDIRECT2 01 EA Yes Yes
247 30493 30492 Value of PARAM_SEL3 INDIRECT3 INDIRECT3 01 EC Yes Yes
248 30495 30494 Value of PARAM_SEL4 INDIRECT4 INDIRECT4 01 EE Yes Yes
250 30499 30498 Event Count Cell A1 Sag class: 10 — 200ms & 90 — 80% Vref 01 F2 Yes Yes Yes Yes No Yes - No No
251 30501 30500 Event Count Cell B1 Sag class: 10 — 200ms & 80 — 70% Vref 01 F4 Yes Yes Yes Yes No Yes -- No No
252 30503 30502 Event Count CellC1 Sag class: 10 — 200ms & 70 — 40% Vref 01 F6 Yes Yes Yes Yes No Yes -- No No
253 30505 30504 Event Count Cell D1 Sag class: 10 — 200ms & 40 — 5% Vref 01 F8 Yes Yes Yes Yes No Yes -- No No
254 30507 30506 Event Count Cell X1 Sag class: 10 — 200ms & 5 — 0% Vref 01 FA Yes Yes Yes Yes No Yes -- No No
255 30509 30508 Event Count Cell A2 Sag class: 200 — 500ms & 90 — 80% Vref 01 FC Yes Yes Yes Yes No Yes -- No No
256 30511 30510 Event Count Cell B2 Sag class: 200 — 500ms & 80 — 70% Vref 01 FE Yes Yes Yes Yes No Yes - No No
257 30513 30512 Event Count Cell C2 Sag class: 200 — 500ms & 70 — 40% Vref 02 00 Yes Yes Yes Yes No Yes -- No No
258 30515 30514 Event Count Cell D2 Sag class: 200 — 500ms & 40 — 5% Vref 02 02 Yes Yes Yes Yes No Yes -- No No
259 30517 30516 Event Count Cell X2 Sag class: 200 — 500ms & 5 — 0% Vref 02 04 Yes Yes Yes Yes No Yes -- No No
260 30519 30518 Event Count Cell A3 Sag class: 0.5 — 1.0s & 90 — 80% Vref 02 06 Yes Yes Yes Yes No Yes -- No No
261 30521 30520 Event Count Cell B3 Sag class: 0.5 — 1.0s & 80 — 70% Vref 02 08 Yes Yes Yes Yes No Yes -- No No
262 30523 30522 Event Count Cell C3 Sag class: 0.5 — 1.0s & 70 — 40% Vref 02 0A Yes Yes Yes Yes No Yes - No No
263 30525 30524 Event Count Cell D3 Sag class: 0.5 — 1.0s & 40 — 5% Vref 02 oc Yes Yes Yes Yes No Yes -- No No
264 30527 30526 Event Count Cell X3 Sag class: 0.5 —1.0s & 5 — 0% Vref 02 OE Yes Yes Yes Yes No Yes -- No No
265 30529 30528 Event Count Cell A4 Sag class: 1.0 — 5.0s & 90 — 80% Vref 02 10 Yes Yes Yes Yes No Yes -- No No
266 30531 30530 Event Count Cell B4 Sag class: 1.0 — 5.0s & 80 — 70% Vref 02 12 Yes Yes Yes Yes No Yes -- No No
267 30533 30532 Event Count Cell C4 Sag class: 1.0 — 5.0s & 70 — 40% Vref 02 14 Yes Yes Yes Yes No Yes - No No
268 30535 30534 Event Count Cell D4 Sag class: 1.0 — 5.0s & 40 — 5% Vref 02 16 Yes Yes Yes Yes No Yes - No No
269 30537 30536 Event Count Cell X4 Sag class: 1.0 —5.0s & 5 — 0% Vref 02 18 Yes Yes Yes Yes No Yes -- No No
270 30539 30538 Event Count Cell A5 Sag class: 5.0 — 60s & 90 — 80% Vref 02 1A Yes Yes Yes Yes No Yes -- No No
271 30541 30540 Event Count Cell BS Sag class: 5.0 — 60s & 80 — 70% Vref 02 1C Yes Yes Yes Yes No Yes -- No No
272 30543 30542 Event Count Cell C5 Sag class: 5.0 — 60s & 70 — 40% Vref 02 1E Yes Yes Yes Yes No Yes -- No No
273 30545 30544 Event Count Cell D5 Sag class: 5.0 — 60s & 40 — 5% Vref 02 20 Yes Yes Yes Yes No Yes - No No
274 30547 30546 Event Count Cell X5 Sag class: 5.0 — 60s & 5 — 0% Vref 02 22 Yes Yes Yes Yes No Yes - No No
275 30549 30548 Event Count Cell A6 Sag class: over 60s & 90 — 80% Vref 02 24 Yes Yes Yes Yes No Yes -- No No
276 30551 30550 Event Count Cell B6 Sag class: over 60s & 80 — 70% Vref 02 26 Yes Yes Yes Yes No Yes -- No No
277 30553 30552 Event Count Cell C6 Sag class: over 60s & 70 — 40% Vref 02 28 Yes Yes Yes Yes No Yes -- No No
278 30555 30554 Event Count Cell D6 Sag class: over 60s & 40 — 5% Vref 02 2A Yes Yes Yes Yes No Yes -- No No
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279 30557 30556 Event Count Cell X6 Sag class: over 60s & 5 — 0% Vref 02 2C Yes Yes Yes Yes No Yes - No No
280 30559 30558 Event Count Cell S1 Swell class: 10 — 500ms & over 120% Vref 02 2E Yes Yes Yes Yes No Yes - No No
281 30561 30560 Event Count Cell T1 Swell class: 10 — 500ms & 110 — 120% Vref 02 30 Yes Yes Yes Yes No Yes -- No No
282 30563 30562 Event Count Cell S2 Swell class: 0.5 — 5.0s & over 120% Vref 02 32 Yes Yes Yes Yes No Yes -- No No
283 30565 30564 Event Count Cell T2 Swell class: 0.5 — 5.0s & 110 — 120% Vref 02 34 Yes Yes Yes Yes No Yes -- No No
284 30567 30566 Event Count Cell S3 Swell class: 5.0 — 60s & over 120% Vref 02 36 Yes Yes Yes Yes No Yes - No No
285 30569 30568 Event Count Cell T3 Swell class: 5.0 — 60s & 110 — 120% Vref 02 38 Yes Yes Yes Yes No Yes - No No
286 30571 30570 Event Count Cell S4 Swell class: over 60s & over 120% Vref 02 3A Yes Yes Yes Yes No Yes - No No
287 30573 30572 Event Count Cell T4 Swell class: over 60s & 110 — 120% Vref 02 3C Yes Yes Yes Yes No Yes -- No No
290 30579 30578 VAR Reactive Demand L1 Reactive Demand L1 02 42 Yes Yes Yes Yes Yes Yes No Yes Yes
291 30581 30580 VAR Reactive Demand L2 Reactive Demand L2 02 44 Yes Yes Yes Yes Yes Yes No Yes Yes
292 30583 30582 VAR Reactive Demand L3 Reactive Demand L3 02 46 Yes Yes Yes Yes Yes Yes No Yes Yes
293 30585 30584 VAR Reactive Demand L1 MAX Reactive Demand L1 MAX 02 48 Yes Yes Yes Yes Yes Yes No Yes Yes
294 30587 30586 VAR Reactive Demand L2 MAX Reactive Demand L2 MAX 02 4A Yes Yes Yes Yes Yes Yes No Yes Yes
295 30589 30588 VAR Reactive Demand L3 MAX Reactive Demand L3 MAX 02 4C Yes Yes Yes Yes Yes Yes No Yes Yes
296 30591 30590 TDD1 TDD1 02 4E Yes Yes Yes Yes Yes Yes -- No No
297 30593 30592 TDD2 TDD2 02 50 Yes Yes Yes Yes Yes Yes -- No No
298 30595 30594 TDD3 TDD3 02 52 Yes Yes Yes Yes Yes Yes - No No
299 30597 30596 TDD Total TDD Total 02 54 Yes Yes Yes Yes Yes Yes - No No
300 30599 30598 % - Start of V1 harmonics table. 50 values 02 56 Yes Yes Yes Yes No Yes - No No
400 30799 30798 % -- Start of V2 harmonics table. 50 values 03 1E Yes Yes Yes No No Yes -- No No
500 30999 30998 % -- Start of V3 harmonics table. 50 values 30 00 Yes Yes No No No Yes -- No No
600 31199 31198 % -- Start of A1 harmonics table. 50 values 04 AE Yes Yes Yes Yes No Yes -- No No
700 31399 31398 % - Start of A2 harmonics table. 50 values 05 76 Yes Yes Yes No No Yes - No No
800 31599 31598 % - Start of A3 harmonics table. 50 values 06 3E Yes Yes No No No Yes - No No
1000 31999 31998 ADC counts -- Start of V1 waveform capture. 1024 values 07 CE Yes Yes Yes Yes No Yes -- No No
3000 35999 35998 ADC counts -- Start of V2 waveform capture. 1024 values 17 6E Yes Yes Yes No No Yes -- No No
5000 39999 39998 ADC counts -- Start of V3 waveform capture. 1024 values 27 OE Yes Yes No No No Yes -- No No
7000 313999 313998 ADC counts -- Start of A1 waveform capture. 1024 values 36 AE Yes Yes Yes Yes No Yes -- No No
9000 317999 317998 ADC counts -- Start of A2 waveform capture. 1024 values 46 4E Yes Yes Yes No No Yes -- No No
11000 321999 321998 ADC counts -- Start of A3 waveform capture. 1024 values 55 EE Yes Yes No No No Yes -- No No
13000 55999 55998 DMD Psum Max TS Maximum import power sum demand TimeStamp 65 8E Yes Yes Yes Yes Yes Yes -- No No
13002 56003 56002 DMD VAsum Max TS Maximum Apparant Power sum demand TimeStamp 65 92 Yes Yes Yes Yes Yes Yes - No No
13004 56007 56006 DMD Asum Max TS Maximum current sum demand TimeStamp 65 96 Yes Yes Yes Yes Yes Yes -- No No
13006 56011 56010 V1 Max TS Maximum phase 1 line to neutral voltage TimeStamp 65 9A Yes Yes Yes Yes Yes Yes -- No No
13008 56015 56014 V1Min TS Minimum phase 1 line to neutral voltage TimeStamp. 65 9E Yes Yes Yes Yes Yes Yes -- No No
13010 56019 56018 V2 Max TS Maximum phase 2 line to neutral voltage TimeStamp. 65 A2 Yes Yes No No Yes Yes -- No No
13012 56023 56022 V2 Min TS Minimum phase 2 line to neutral voltage TimeStamp. 65 A6 Yes Yes No No Yes Yes -- No No
13014 56027 56026 V3 Max TS Maximum phase 3 line to neutral voltage TimeStamp. 65 AA Yes Yes No No Yes Yes - No No
13016 56031 56030 V3 Min TS Minimum phase 3 line to neutral voltage TimeStamp. 65 AE Yes Yes No No Yes Yes -- No No
13018 56035 56034 Al Max TS Maximum line 1 current TimeStamp. 65 B2 Yes Yes Yes Yes Yes Yes -- No No
13020 56039 56038 Al Min TS Minimum line 1 current TimeStamp. 65 B6 Yes Yes Yes Yes Yes Yes -- No No
13022 56043 56042 A2 Max TS Maximum line 2 current TimeStamp. 65 BA Yes Yes No No Yes Yes -- No No
13024 56047 56046 A2 Min TS Minimum line 2 current TimeStamp. 65 BE Yes Yes No No Yes Yes -- No No
13026 56051 56050 A3 Max TS Maximum line 3 current TimeStamp. 65 C2 Yes Yes Yes No Yes Yes - No No
13028 56055 56054 A3 Min TS Minimum line 3 current TimeStamp. 65 C6 Yes Yes Yes No Yes Yes -- No No
13030 56059 56058 VLN Avg Max TS Maximum average line to neutral voltage TimeStamp. 65 CA Yes No No No Yes Yes -- No No
13032 56063 56062 VLN Avg Min TS Minimum average line to neutral voltage TimeStamp. 65 CE Yes No No No Yes Yes -- No No
13034 56067 56066 Aavg Max TS Maximum Average Current TimeStamp 65 D2 Yes Yes Yes Yes Yes Yes -- No No
13036 56071 56070 Aavg Min TS Minimum Average Current TimeStamp 65 D6 Yes Yes Yes Yes Yes Yes -- No No
13038 56075 56074 Asum Max TS Maximum Sum of phase currents TimeStamp 65 DA Yes Yes Yes Yes Yes Yes - No No
13040 56079 56078 Asum Min TS Minimum Sum of phase currents TimeStamp 65 DE Yes Yes Yes Yes Yes Yes -- No No
13042 56083 56082 P1 Max TS Maximum phase 1 power TimeStamp. 65 00 Yes Yes Yes Yes Yes Yes -- No No
13044 56087 56086 P1MinTS Minimum phase 1 power TimeStamp. 65 00 Yes Yes Yes Yes Yes Yes -- No No
13046 56091 56090 P2 Max TS Maximum phase 2 power TimeStamp. 65 EA Yes Yes No No Yes Yes -- No No
13048 56095 56094 P2Min TS Minimum phase 2 power TimeStamp. 65 EE Yes Yes No No Yes Yes -- No No
13050 56099 56098 P3 Max TS Maximum phase 3 power TimeStamp. 65 F2 Yes Yes No No Yes Yes - No No
13052 56103 56102 P3Min TS Minimum phase 3 power TimeStamp. 65 F6 Yes Yes No No Yes Yes -- No No
13054 56107 56106 PSum Max TS Maximum Sum of phase powers TimeStamp 65 FA Yes Yes Yes Yes Yes Yes -- No No
13056 56111 56110 Psum Min TS Minimum Sum of phase powers TimeStamp 65 FE Yes Yes Yes Yes Yes Yes -- No No
13058 56115 56114 VArl Max TS Maximum phase 1 VArs TimeStamp. 66 02 Yes Yes Yes Yes Yes Yes -- No No
13060 56119 56118 VArl Min TS Minimum phase 1 VArs TimeStamp. 66 06 Yes Yes Yes Yes Yes Yes -- No No
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13062 56123 56122 VAr2 Max TS Maximum phase 2 VArs TimeStamp. 66 0A Yes Yes No No Yes Yes -- No No
13064 56127 56126 VAr2 Min TS Minimum phase 2 VArs TimeStamp. 66 OE Yes Yes No No Yes Yes -- No No
13066 56131 56130 VAr3 Max TS Maximum phase 3 VArs TimeStamp. 66 12 Yes Yes No No Yes Yes -- No No
13068 56135 56134 VAr3 Min TS Minimum phase 3 VArs TimeStamp. 66 16 Yes Yes No No Yes Yes -- No No
13070 56139 56138 VArSum Max TS Maximum Sum of phase VArs TimeStamp 66 1A Yes Yes Yes Yes Yes Yes -- No No
13072 56143 56142 VArSum Min TS Minimum Sum of phase VArs TimeStamp 66 1E Yes Yes Yes Yes Yes Yes - No No
13074 56147 56146 VAl Max TS Maximum phase 1 VA TimeStamp. 66 22 Yes Yes Yes Yes Yes Yes -- No No
13076 56151 56150 VA1 Min TS Minimum phase 1 VA TimeStamp. 66 26 Yes Yes Yes Yes Yes Yes -- No No
13078 56155 56154 VA2 Max TS Maximum phase 2 VA TimeStamp. 66 2A Yes Yes No No Yes Yes -- No No
13080 56159 56158 VA2 Min TS Minimum phase 2 VA TimeStamp. 66 2E Yes Yes No No Yes Yes -- No No
13082 56163 56162 VA3 Max TS Maximum phase 3 VA TimeStamp. 66 32 Yes Yes No No Yes Yes -- No No
13084 56167 56166 VA3 Min TS Minimum phase 3 VA TimeStamp. 66 36 Yes Yes No No Yes Yes - No No
13086 56171 56170 VASum Max TS Maximum Sum of phase VA TimeStamp 66 3A Yes Yes Yes Yes Yes Yes - No No
13088 56175 56174 VASuUm Min TS Minimum Sum of phase VA TimeStamp 66 3E Yes Yes Yes Yes Yes Yes -- No No
13090 56179 56178 Frequency Max TS Maximum Frequency TimeStamp 66 42 Yes Yes Yes Yes Yes Yes -- No No
13092 56183 56182 Frequency Min TS Minimum Frequency TimeStamp 66 46 Yes Yes Yes Yes Yes Yes -- No No
13094 56187 56186 V12 Max TS Maximum line 1 to line 2 voltage TimeStamp. 66 4A Yes Yes Yes Yes Yes Yes -- No No
13096 56191 56190 V12 Min TS Minimum line 1 to line 2 voltage TimeStamp. 66 4E Yes Yes Yes No Yes Yes -- No No
13098 56195 56194 V23 Max TS Maximum line 2 to line 3 voltage TimeStamp. 66 52 Yes Yes No No Yes Yes -- No No
13100 56199 56198 V23 Min TS Minimum line 2 to line 3 voltage TimeStamp. 66 56 Yes Yes No No Yes Yes -- No No
13102 56203 56202 V31 Max TS Maximum line 3 to line 1 voltage TimeStamp. 66 5A Yes Yes No No Yes Yes -- No No
13104 56207 56206 V31 Min TS Minimum line 3 to line 1 voltage TimeStamp. 66 5E Yes Yes No No Yes Yes -- No No
13106 56211 56210 VLL Avg Max TS Maximum Average V L-L TimeStamp 66 62 Yes Yes No No Yes Yes -- No No
13108 56215 56214 VLL Avg Min TS Minimum Average V L-L TimeStamp 66 66 Yes Yes No No Yes Yes -- No No
13110 56219 56218 An Max TS Maximum Neutral current TimeStamp 66 6A Yes No No Yes Yes Yes -- No No
13112 56223 56222 AnMin TS Minimum Neutral current TimeStamp 66 6E Yes No No Yes Yes Yes -- No No
13114 56227 56226 DMD An Max TS Maximum Neutral Current Demand TimeStamp 66 72 Yes Yes Yes Yes Yes Yes -- No No
13116 56231 56230 DMD Al Max TS Maximum Phasel Current Demand TimeStamp 66 76 Yes Yes Yes Yes Yes Yes -- No No
13118 56235 56234 DMD A2 Max TS Maximum Phase2 Current Demand TimeStamp 66 7A Yes Yes Yes No Yes Yes -- No No
13120 56239 56238 DMD A3 Max TS Maximum Phase3 Current Demand TimeStamp 66 7E Yes Yes No No Yes Yes -- No No
13122 56243 56242 VLN Unbalanced Max TS Maximum V L-N Unbalanced TimeStamp 66 82 Yes No No No Yes Yes -- No No
13124 56247 56246 VLN Unbalanced Min TS Minimum V L-N Unbalanced TimeStamp 66 86 Yes No No No Yes Yes -- No No
13126 56251 56250 VLL Unbalanced Max TS Maximum V L-L Unbalanced TimeStamp 66 8A Yes Yes No No Yes Yes - No No
13128 56255 56254 VLL Unbalanced Min TS Minimum V L-L Unbalanced TimeStamp 66 8E Yes Yes No No Yes Yes -- No No
13130 56259 56258 A Unbalance Max TS Maximum Current Unbalanced TimeStamp 66 92 Yes Yes Yes Yes Yes Yes -- No No
13132 56263 56262 A Unbalance Min TS Minimum Current Unbalanced TimeStamp 66 96 Yes Yes Yes Yes Yes Yes -- No No
13134 56267 56266 PF1 Max TS Maximum phase 1 power factor TimeStamp. 66 9A Yes Yes Yes Yes Yes Yes -- No No
13136 56271 56270 PF1Min TS Minimum phase 1 power factor TimeStamp. 66 9E Yes Yes Yes Yes Yes Yes -- No No
13138 56275 56274 PF2 Max TS Maximum phase 2 power factor TimeStamp. 66 A2 Yes Yes No No Yes Yes - No No
13140 56279 56278 PF2 Min TS Minimum phase 2 power factor TimeStamp. 66 A6 Yes Yes No No Yes Yes -- No No
13142 56283 56282 PF3 Max TS Maximum phase 3 power factor TimeStamp. 66 AA Yes Yes No No Yes Yes -- No No
13144 56287 56286 PF3Min TS Minimum phase 3 power factor TimeStamp. 66 AE Yes Yes No No Yes Yes -- No No
13146 56291 56290 PFTot Max TS Maximum total system power factor TimeStamp. 66 B2 Yes Yes Yes Yes Yes Yes -- No No
13148 56295 56294 PFTot Min TS Minimum total system power factor TimeStamp. 66 B6 Yes Yes Yes Yes Yes Yes -- No No
13150 56299 56298 PATot Max TS Maximum total system phase angle TimeStamp. 66 BA Yes Yes Yes Yes Yes Yes - No No
13152 56303 56302 PATot Min TS Minimum total system phase angle TimeStamp. 66 BE Yes Yes Yes Yes Yes Yes -- No No
13154 56307 56306 Har V1 THD Max TS Maximum V1 THD TimeStamp 66 Cc2 Yes Yes Yes Yes Yes Yes -- No No
13156 56311 56310 Har V1 THD Min TS Minimum V1 THD TimeStamp 66 C6 Yes Yes Yes Yes Yes Yes -- No No
13158 56315 56314 Har V2 THD Max TS Maximum V2 THD TimeStamp 66 CA Yes Yes No No Yes Yes -- No No
13160 56319 56318 Har V2 THD Min TS Minimum V2 THD TimeStamp 66 CE Yes Yes No No Yes Yes -- No No
13162 56323 56322 Har V3 THD Max TS Maximum V3 THD TimeStamp 66 D2 Yes Yes No No Yes Yes -- No No
13164 56327 56326 Har V3 THD Min TS Minimum V3 THD TimeStamp 66 D6 Yes Yes No No Yes Yes -- No No
13166 56331 56330 Har A1 THD Max TS Maximum Al THD TimeStamp 66 DA Yes Yes Yes Yes Yes Yes -- No No
13168 56335 56334 Har A1 THD Min TS Minimum Al THD TimeStamp 66 DE Yes Yes Yes Yes Yes Yes -- No No
13170 56339 56338 Har A2 THD Max TS Maximum A2 THD TimeStamp 66 00 Yes Yes No No Yes Yes -- No No
13172 56343 56342 Har A2 THD Min TS Minimum A2 THD TimeStamp 66 00 Yes Yes No No Yes Yes -- No No
13174 56347 56346 Har A3 THD Max TS Maximum A3 THD TimeStamp 66 EA Yes Yes No No Yes Yes -- No No
13176 56351 56350 Har A3 THD Min TS Minimum A3 THD TimeStamp 66 EE Yes Yes No No Yes Yes -- No No
13178 56355 56354 DMD P1 Max TS Import phase 1 power demand maximum TimeStamp. 66 F2 Yes Yes Yes Yes Yes Yes - No No

TimeStamp.
13180 56359 56358 DMD P2 Max TS Import phase 2 power demand maximum TimeStamp. 66 F6 Yes Yes Yes No Yes Yes -- No No
TimeStamp.
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13182 56363 56362 DMD P3 Max TS Import phase 3 power demand maximum TimeStamp. 66 FA Yes Yes No No Yes Yes - No No

TimeStamp.
13184 56367 56366 DMD VAl Max TS Phase 1 VA demand maximum TimeStamp. 66 FE Yes Yes Yes Yes Yes Yes -- No No
13186 56371 56370 DMD VA2 Max TS Phase 2 VA demand maximum TimeStamp. 67 02 Yes Yes Yes No Yes Yes -- No No
13188 56375 56374 DMD VA3 Max TS Phase 3 VA demand maximum TimeStamp. 67 06 Yes Yes No No Yes Yes -- No No
13190 56379 56378 Har VL-Navg THD Max TS Maximum V L-N Average THD TimeStamp 67 0A Yes No No No Yes Yes -- No No
13192 56383 56382 Har VL-Navg THD Min TS Minimum V L-N Average THD TimeStamp 67 OE Yes No No No Yes Yes -- No No
13194 56387 56386 Har Aavg THD Max TS Maximum Current Average THD TimeStamp 67 12 Yes Yes Yes Yes Yes Yes -- No No
13196 56391 56390 Har Aavg THD Min TS Minimum Current Average THD TimeStamp 67 16 Yes Yes Yes Yes Yes Yes -- No No
13198 56395 56394 PAl Max TS Maximum phase 1 phase angle TimeStamp. 67 1A Yes Yes Yes Yes Yes Yes -- No No
13200 56399 56398 PA2 Max TS Maximum phase 2 phase angle TimeStamp. 67 1E Yes Yes Yes Yes Yes Yes -- No No
13202 56403 56402 PA3 Max TS Maximum phase 3 phase angle TimeStamp. 67 22 Yes Yes Yes Yes Yes Yes - No No
13204 56407 56406 PAL1 Min TS Minimum phase 1 phase angle TimeStamp. 67 26 Yes Yes Yes Yes Yes Yes -- No No
13206 56411 56410 PA2 Min TS Minimum phase 2 phase angle TimeStamp. 67 2A Yes Yes Yes Yes Yes Yes -- No No
13208 56415 56414 PA3 Min TS Minimum phase 3 phase angle TimeStamp. 67 2E Yes Yes Yes Yes Yes Yes -- No No
13210 56419 56418 ALM Direct Output TS 0 Alarm 1 TimeStamp 67 32 Yes Yes Yes Yes Yes Yes -- No No
13212 56423 56422 ALM Direct Output TS 1 Alarm 2 TimeStamp 67 36 Yes Yes Yes Yes Yes Yes -- No No
13214 56427 56426 ALM Direct Output TS 2 Alarm 3 TimeStamp 67 3A Yes Yes Yes Yes Yes Yes -- No No
13216 56431 56430 ALM Direct Output TS 3 Alarm 4 TimeStamp 67 3E Yes Yes Yes Yes Yes Yes -- No No
13218 56435 56434 ALM Direct Output TS 4 Alarm 5 TimeStamp 67 42 Yes Yes Yes Yes Yes Yes -- No No
13220 56439 56438 ALM Direct Output TS 5 Alarm 6 TimeStamp 67 46 Yes Yes Yes Yes Yes Yes -- No No
13222 56443 56442 ALM Latched Output TS 0 Latched Alarm 1 TimeStamp 67 4A Yes Yes Yes Yes Yes Yes -- No No
13224 56447 56446 ALM Latched Output TS 1 Latched Alarm 2 TimeStamp 67 4E Yes Yes Yes Yes Yes Yes -- No No
13226 56451 56450 ALM Latched Output TS 2 Latched Alarm 3 TimeStamp 67 52 Yes Yes Yes Yes Yes Yes -- No No
13228 56455 56454 ALM Latched Output TS 3 Latched Alarm 4 TimeStamp 67 56 Yes Yes Yes Yes Yes Yes -- No No
13230 56459 56458 ALM Latched Qutput TS 4 Latched Alarm 5 TimeStamp 67 5A Yes Yes Yes Yes Yes Yes -- No No
13232 56463 56462 ALM Latched Output TS 5 Latched Alarm 6 TimeStamp 67 5E Yes Yes Yes Yes Yes Yes -- No No
13234 56467 56466 EGY Energy Reset TS Last Energy Reset TimeStamp 67 62 Yes Yes Yes Yes Yes Yes -- No No
13236 56471 56470 DMD Reset All TS Last Reset Demand All TimeStamp 67 66 Yes Yes Yes Yes Yes Yes -- No No
13238 56475 56474 DMD Reset Max TS Last Maximum Demand Reset TimeStamp 67 6A Yes Yes Yes Yes Yes Yes -- No No
13240 56479 56478 EGY Reset Hours Run Flag Last Hours Run reset TimeStamp 67 6E Yes Yes Yes Yes Yes Yes -- No No
TS
13242 56483 56482 Max Min Reset TS Last Max Min reset TimeStamp 67 72 Yes Yes Yes Yes Yes Yes -- No No
13244 56487 56486 Har Max Min Reset Flag TS Last Max Min Harmonics Reset TimeStamp 67 76 Yes Yes Yes Yes Yes Yes -- No No
13246 56491 56490 SagSwell Reset Flag TS Last Sag/Swell Reset TimeStamp 67 7A Yes Yes Yes Yes Yes Yes -- No No
13248 56495 56494 PIP Reset Pulse Input Counts Lats Pulsed Input Rest TimeStamp 67 7E Yes Yes Yes Yes Yes Yes -- No No
TS

13250 56499 56498 ALM Soft Alarm Latch Reset Last Soft Alarm latch reset TimeStamp 67 82 Yes Yes Yes Yes Yes Yes - No No
13252 56503 56502 MB All Eeprom Reset Last EEPROM reset 67 86 Yes Yes Yes Yes Yes Yes -- No No
13254 56507 56506 NVM Factory Reset Last Non volatile memory reset 67 8A Yes Yes Yes Yes Yes Yes -- No No
13256 56511 56510 SYS Power Off Last System Power Off 67 8E Yes Yes Yes Yes Yes Yes -- No No
13258 56515 56514 Sys Power On Last System Power On 67 92 Yes Yes Yes Yes Yes Yes -- No No
13260 56519 56518 Sys Current 67 96 Yes Yes Yes Yes Yes Yes -- No No
13342 326683 326682 KBS_keypress Last key pressed 68 3A Yes Yes Yes Yes No No - No No
13343 326685 326684 EC_WRITE_ERR_CNT Count of write fails to energy chip 68 3C Yes Yes Yes Yes No No -- No No
13344 326687 326686 EC_READ_ERR_CNT Count of read fails from energy chip 68 3E Yes Yes Yes Yes No No -- No No
13345 326689 326688 EC_WRITE_STATUS Composite energy chip write status register 68 40 Yes Yes Yes Yes No No -- No No
13346 326691 326690 EC_READ_STATUS Composite energy chip read status register 68 42 Yes Yes Yes Yes No No -- No No
13347 326693 326692 EC_WRITE_QUEUE Number of requests in energy chip write queue 68 44 Yes Yes Yes Yes No No - No No
13348 326695 326694 EC_READ_QUEUE Number of requests in energy chip read queue 68 46 Yes Yes Yes Yes No No - No No
13349 326697 326696 EC_WAVE_WATCHDOG Energy chip waveform transfer watchdog timer 68 48 Yes Yes Yes Yes No No -- No No

35

INT-2170 3K84302 Communications Guide Issue 09.docx
Project 2225. Drawing No. CI-3K84302 Rev.9 12/10/2023




7 APPENDIX 2 - INTEGRA, INT-2270 / INT-2170 MODBUS™ HOLDING Register Parameters

Param Register Address Parameter Units Parameter Name Parameter Description Modbus™ 3P4W 3P3W 1P3W 1P2 Valid Range Default Mode
eter Start Address w
Numbe (Hex)
r Hi Lo
Byte Byte
1 40001 40000 Minutes Demand Time Read - Minutes into first demand calculation. 00 00 Yes Yes Yes Yes 0 ro
2 40003 40002 Minutes Demand Period Write - Demand period in minutes. see SYS_MINUTES_U8DEF for default value. 00 02 Yes Yes Yes Yes 0, 2,5, 8,10, 15, 20, 30 and 60 minutes. 30 riw
3 40005 40004 0,1 Balanced System Write - 1 for a balanced system type, default zero. 00 04 Yes No No No 0: Unbalanced. 1: Balanced. 0 riw
4 40007 40006 Volts System Volts Write - system voltage, VLL for 3P3W, VLN for others. See SYS_SYSTEM_VOLTS_LN_x_F32DEF, 00 06 Yes Yes Yes Yes 1 to 999kV. VLL for 3P3W, VLN for SecV riw
SYS_SYSTEM_VOLTS_LL_x_F32DEF and SYS_SYSTEM_VLN_1P3W_x_F32DEF for default value, others. Max
also subject to power limit. x = 0, 1 or 2. See
SYS_SYSTEM_VOLTS_LN_x_F32DEF,
SYS_SYSTEM_VOLTS_LL_x_F32DEF
and
SYS_SYSTEM_VLN_1P3W_x_F32DEF
for default value, also subject to power
limit. x=0, 1 or 2.
5 40009 40008 Amps System Amps Write -system current, see SYS_SYSTEM_AMPS_F32DEF for default value, also subject to power 00 08 Yes Yes Yes Yes 1 to 9999MA. lor5 riw
limit.
6 40011 40010 Index System Type Write - system type, see SYS_SYSTEM_TYPE_U16DEF for default value. 00 0A Yes Yes Yes Yes 1: 1P2W, 2: 3P3W, 3: 3P4W and 4: 3 riw
1P3W.
7 40013 40012 milliseconds Relay Pulse Width Write -relay on period in milliseconds, see SYS_PULSEWIDTH_UB8DEF for default value in 20ms 00 oc Yes Yes Yes Yes 60ms, 100ms or 200ms. 200ms riw
units.
8 40015 40014 Index Password Lock Write- any value to password lock protected registers. 00 OE Yes Yes Yes Yes 0: Instrument locked 0 riw
Read password lock status: 0 = locked. 1 = Factory password locked, user password unlocked. 2 = 1: User password entered
Factory password unlocked, user password locked. 3 = Factory password unlocked, user password 2: Factory password entered.
unlocked. Also, reading will reset the user password timeout back to one minute. 3: Both User and Factory passwords
entered. Write any value to lock
instrument.
12 40023 40022 Index Relay Pulse Divisor Write- pulse divisor index n, as in Wh/10™n. 00 16 Yes Yes Yes Yes Otol4eqg. 3 rlw
See SYS_PULSEDIVISOR_U8DEF for default value. 0: One pulse per 1Wh,
3: One pulse per 1kWh,
6: One pulse per IMWh
13 40025 40024 Numerical Password Read/Write- Read zero, or User Password if factory password unlocked. 00 18 Yes Yes Yes Yes Write user password to access U 0 wo
Write password for access to protected registers. See SYS_USERPASSWORD_U16DEF for values. parameters.
U Write new user password, 10000 to 19999, if user password unlocked. Note, the leading 1 is to Write factory password to access F
further distinguish selecting a new user password from user password entry. Also, reading will reset parameters. Read zero.
the user password timeout back to one minute.
13 40025 40024 Numerical Password Read/Write- Read zero, or User Password if factory password unlocked. 00 18 u 1] u u Write new user password, in the form 0 wo
Write password for access to protected registers. See SYS_USERPASSWORD_U16DEF for values. INNNN.
U Write new user password, 10000 to 19999, if user password unlocked. Note, the leading 1 is to Read zero.
further distinguish selecting a new user password from user password entry. Also, reading will reset
the user password timeout back to one minute.
16 40031 40030 Index Energy Units Prefix Write- the units prefix for energy output, see SYS_ENERGYPREFIX_USDEF for default value. 00 1E Yes Yes Yes Yes 0: None, e.g. Wh, but mAh. 1 riw
0 = None, e.g. Wh. But mAh for ampere hours. 1 = k, e.g. kWh, default. But Ah for ampere hours. 2 = 1: k, e.g. kWh, but Ah.
M, e.g. MWh. But kAh for ampere hours. 2: M, e.g. MWh, but kAh.
3: G, e.g. GWh, but MAh.
17 40033 40032 01 Low Power Flag Write- the low level power flag. 00 20 Yes Yes Yes Yes 0: No limit. 1 rlw
0 = No limit, 1 = Selected limit, parameter 144, default. 1: Selected limit.
19 40037 40036 Watts System Power Read- The total system power. 00 24 Yes Yes Yes Yes Read the total system power, e.g. for 3 )
e.g. for 3p4w, returns Vsys * Isys * 3. phase 4 wire, returns System Volts x
System Amps x 3.
20 40039 40038 System Power
25 40049 40048 00 30
26 40051 40050 Product Serial Number 00 32
Part 1
27 40053 40052 Product Serial Number 00 34
Part 2
28 40055 40054 Low Phase Angle Flag 00 36
29 40057 40056 00 38
30 40059 40058 Volts Voltage Measurement Read/Write - Voltage measurement range index. 00 3A Yes Yes Yes Yes 0: 139V LN (240V LL). 0 riw
Range 1: 277V LN (480V LL).
2: 346V LN (600V LL).
31 40061 40060 Amps Current Measurement Read/Write - Current measurement range index. 00 3C Yes Yes Yes Yes 0: 1A 0 riw
Range 1: 5A.
33 40065 40064 Amps Input Current Gain Read - the index for the actual input current gain. 00 40 Yes Yes Yes Yes 0: Current gain is x1. None ro
0: Current gain is x1. 1: Current gain is x2. 2: Current gain is x4. 3: Current gain is x8. 4: Current gain 1: Current gain is x2.
is x32. 2: Current gain is x4.
3: Current gain is x8.
4: Current gain is x32.
34 40067 40066 Amps Input Current Pot Setting Read - the number of times the gain has changed. 00 42 Yes Yes Yes Yes Counter rolls over to zero after 255. None ro
35 40069 40068 Voltage Measurement 00 44
Range
36 40071 40070 0,1 Current Measurement Read/Write Relay 1 Latching Mode. 00 46 Yes Yes Yes Yes 0: Non Latching. 0 rlw
Range 1: Latching.
37 40073 40072 0,1 Relay 2 Latching Mode Read/Write Relay 2 Latching Mode. 00 48 Yes Yes Yes Yes 0: Non Latching. 0 riw
1: Latching.
38 40075 40074 00 4A
39 40077 40076 00 4C
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40 40079 40078 00 4E
41 40081 40080 00 50
42 40083 40082 Index Relay 1 Function Index Write - Write relay 1 function code. 00 52 Yes Yes Yes Yes 0: Pulse output relay. 0 riw
0: Pulse output relay. 1: Normally open alarm 1 relay.
1: Normally open alarm 1 relay. 2: Normally closed alarm 1 relay.
2: Normally closed alarm 1 relay. 3: Relay disabled.
3: Relay disabled.
43 40085 40084 Index Relay 2 Function Index Write - Write relay 2 function code. 00 54 Yes Yes Yes Yes 0: Pulse output relay. 0 riw
0: Pulse output relay. 1: Normally open alarm 2 relay.
1: Normally open alarm 2 relay. 2: Normally closed alarm 2 relay.
2: Normally closed alarm 2 relay. 3: Relay disabled.
3: Relay disabled.
44 40087 40086 Index Relay 1 Energy Index Write - Write Modbus input parameter for pulse relay 1. 00 56 Yes Yes Yes Yes 0: Disable pulses. 37 riw
See SYS_RELAY_SOURCEO_UBDEF for default value. 37: Import Wh.
38: Export Wh.
39: Import VArh.
40: Export VArh.
45 40089 40088 Index Relay 2 Energy Index Write - Modbus input parameter for pulse relay 2. 00 58 Yes Yes Yes Yes 0: Disable pulses. 39 riw
ee SYS_RELAY_SOURCE1_U8DEF for default value. 37: Import Wh.
38: Export Wh.
39: Import VArh.
40: Export VArh.
46 40091 40090 0,1 Relay 1 Latch Mode Write - Relay 1 latch mode. 00 5A Yes Yes Yes Yes 0: Non-Latching. 0 riw
0: Relay 1 not latching. 1: Latching.
1: Relay 1 latching.
47 40093 40092 0,1 Relay 2 Latch Mode Write - Relay 2 latch mode. 00 5C Yes Yes Yes Yes 0: Non-Latching. 0 riw
0: Relay 2 not latching. 1: Latching.
1: Relay 2 latching.
48 40095 40094 00 5E
49 40097 40096 00 60
50 40099 40098 00 62
51 40101 40100 VA VA Limit For Hours Run Write - the proportion of nominal VA to enable Hours Run to operate, 00 64 Yes Yes Yes Yes Minimum: 0.0, Maximum: 1.44 0.1 rlw
see SYS_VALIMITFORHOURSRUN_F32DEF for default value.
60 40119 40118 Index Pulse Input 1 Edge Write- pulse input 1 edge code. 00 76 Yes Yes Yes Yes 0: Rising edge. 0 rlw
0: Rising edge. 1: Falling edge.
1: Falling edge. 2: Both edges.
2: Both edges.
61 40121 40120 Index Pulse Input 2 Edge Write- pulse input 2 edge code. 00 78 Yes Yes Yes Yes 0: Rising edge. 0 riw
0: Rising edge. 1: Falling edge.
1: Falling edge. 2: Both edges.
2: Both edges.
62 40123 40122 Index Alarm 1 Input Parameter Write- alarm 1 input parameter. 00 A Yes Yes Yes Yes 0 to 255. Check with Input parameter 0 rlw
table.
63 40125 40124 Value Alarm 1 Trip Level Write- alarm 1 parameter trip level. 00 7Cc Yes Yes Yes Yes Any value in the selected parameters 0 rlw
range.
64 40127 40126 Value Alarm 1 Release Level Write- alarm 1 parameter release level. 00 7E Yes Yes Yes Yes Any value in the selected parameters 0 riw
range.
65 40129 40128 Seconds Alarm 1 Delay Seconds Read/Write - Write alarm 1 delay to trip (seconds). 00 80 Yes Yes Yes Yes 0.0 to 600.0 seconds 0 riw
66 40131 40130 0,1 Alarm 1 Direct Output Read - direct alarm 1 output. 00 82 Yes Yes Yes Yes 0: No alarm trip. ro
0: No alarm trip. 1: Alarm tripped.
1: Alarm tripped.
67 40133 40132 0,1 Alarm 1 Latched Output Read -latched alarm 1 output. 00 84 Yes Yes Yes Yes 0: No alarm trip. ro
0: Alarm not latched. 1: Alarm tripped.
1: Alarm latched, write zero to clear latch.
68 40135 40134 Index Alarm 2 Input Parameter Write- alarm 2 input parameter. 00 86 Yes Yes Yes Yes 0 to 255. Check with Input parameter 0 riw
table.
69 40137 40136 Value Alarm 2 Trip Level Write- alarm 2 parameter trip level. 00 88 Yes Yes Yes Yes Any value in the selected parameters 0 riw
range.
70 40139 40138 Value Alarm 2 Release Level Write- alarm 2 parameter release level. 00 8A Yes Yes Yes Yes Any value in the selected parameters 0 riw
range.
71 40141 40140 Seconds Alarm 2 Delay Seconds Write- alarm 2 delay to trip (seconds). 00 8C Yes Yes Yes Yes 0.0 to 600.0 seconds 0 riw
72 40143 40142 0,1 Alarm 2 Direct Output Read- direct alarm 2 output. 00 8E Yes Yes Yes Yes 0: No alarm trip. ro
0: No alarm trip. 1: Alarm tripped.
1: Alarm tripped.
73 40145 40144 0,1 Alarm 2 Latched Output Read - latched alarm 2 output. 00 90 Yes Yes Yes Yes 0: No alarm trip. ro
0: Alarm not latched. 1: Alarm tripped.
1: Alarm latched, write zero to clear latch.
74 40147 40146 Index Alarm 3 Input Parameter Write- alarm 3 input parameter. 00 92 Yes Yes Yes Yes 0 to 255. Check with Input parameter 0 riw
table.
75 40149 40148 Value Alarm 3 Trip Level Write- alarm 3 parameter trip level. 00 94 Yes Yes Yes Yes Any value in the selected parameters 0 riw
range.
76 40151 40150 Value Alarm 3 Release Level Write- alarm 3 parameter release level. 00 96 Yes Yes Yes Yes Any value in the selected parameters 0 riw
range.
77 40153 40152 Seconds Alarm 3 Delay Seconds Write- alarm 3 delay to trip (seconds). 00 98 Yes Yes Yes Yes 0.0 to 600.0 seconds 0 riw
78 40155 40154 0,1 Alarm 3 Direct Output Read- direct alarm 3 output. 00 9A Yes Yes Yes Yes 0: No alarm trip. ro
0: No alarm trip. 1: Alarm tripped.
1: Alarm tripped.
79 40157 40156 0,1 Alarm 3 Latched Output Read- latched alarm 3 output. 00 9C Yes Yes Yes Yes 0: No alarm trip. ro
0: Alarm not latched. 1: Alarm tripped.
1: Alarm latched, write zero to clear latch.
80 40159 40158 Index Alarm 4 Input Parameter Write- alarm 4 input parameter. 00 9E Yes Yes Yes Yes 0 to 255. Check with Input parameter 0 riw
table.
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81 40161 40160 Value Alarm 4 Trip Level Write- alarm 4 parameter trip level. 00 A0 Yes Yes Yes Yes Any value in the selected parameters riw
range.
82 40163 40162 Value Alarm 4 Release Level Write- alarm 4 parameter release level. 00 A2 Yes Yes Yes Yes Any value in the selected parameters riw
range.
83 40165 40164 Seconds Alarm 4 Delay Seconds Write- alarm 4 delay to trip (seconds). 00 A4 Yes Yes Yes Yes 0.0 to 600.0 seconds riw
84 40167 40166 0,1 Alarm 4 Direct Output Read- direct alarm 4 output. 00 A6 Yes Yes Yes Yes 0: No alarm trip. ro
0: No alarm trip. 1: Alarm tripped.
1: Alarm tripped.
85 40169 40168 0,1 Alarm 4 Latched Output Read- latched alarm 4 output. 00 A8 Yes Yes Yes Yes 0: No alarm trip. ro
0: Alarm not latched. 1: Alarm tripped.
1: Alarm latched, write zero to clear latch.
86 40171 40170 Index Alarm 5 Input Parameter Write- alarm 5 input parameter. 00 AA Yes Yes Yes Yes 0 to 255. Check with Input parameter riw
table.
87 40173 40172 Value Alarm 5 Trip Level Write- alarm 5 parameter trip level. 00 AC Yes Yes Yes Yes Any value in the selected parameters riw
range.
88 40175 40174 Value Alarm 5 Release Level Write- alarm 5 parameter release level. 00 AE Yes Yes Yes Yes Any value in the selected parameters riw
range.
89 40177 40176 Seconds Alarm 5 Delay Seconds Write- alarm 5 delay to trip (seconds). 00 BO Yes Yes Yes Yes 0.0 to 600.0 seconds riw
90 40179 40178 0,1 Alarm 5 Direct Output Read- direct alarm 5 output. 00 B2 Yes Yes Yes Yes 0: No alarm trip. ro
0: No alarm trip. 1: Alarm tripped.
1: Alarm tripped.
91 40181 40180 0,1 Alarm 5 Latched Output Read- latched alarm 5 output. 00 B4 Yes Yes Yes Yes 0: No alarm trip. ro
0: Alarm not latched. 1: Alarm tripped.
1: Alarm latched, write zero to clear latch.
92 40183 40182 Index Alarm 6 Input Parameter Write- alarm 6 input parameter. 00 B6 Yes Yes Yes Yes 0 to 255. Check with Input parameter riw
table.
93 40185 40184 Value Alarm 6 Trip Level Write- alarm 6 parameter trip level. 00 B8 Yes Yes Yes Yes Any value in the selected parameters riw
range.
94 40187 40186 Value Alarm 6 Release Level Write- alarm 6 parameter release level. 00 BA Yes Yes Yes Yes Any value in the selected parameters riw
range.
95 40189 40188 Seconds Alarm 6 Delay Seconds Write- alarm 6 delay to trip (seconds). 00 BC Yes Yes Yes Yes 0.0 to 600.0 seconds riw
96 40191 40190 0,1 Alarm 6 Direct Output Read- direct alarm 6 output. 00 BE Yes Yes Yes Yes 0: No alarm trip. ro
0: No alarm trip. 1: Alarm tripped.
1: Alarm tripped.
97 40193 40192 0,1 Alarm 6 Latched Output Read- latched alarm 6 output. 00 co Yes Yes Yes Yes 0: No alarm trip. ro
0: Alarm not latched. 1: Alarm tripped.
1: Alarm latched, write 0.0 to clear latch.
98 40195 40194 0 Clear Alarm Latches Read/Write- Write 0.0 to clear all alarm latches. 00 Cc2 Yes Yes Yes Yes Write zero to all clear alarm latches. riw
Read zero. Read zero.
99 40197 40196 Alarm Release Delay Write- Current Alarm Release Delay, 0 to 255 x 10ms, default 10 (100ms). 00 C4
101 40201 40200 Index Waveform Capture Read/Write - Start/Stop capture. Write 1-1024 Delay start capture. 0: End capture. 00 c8 Yes Yes Yes Yes Read Capture Status. riw
Read Capture Status. 1: Data captured. 0: Stand-by. 1: Data captured. See Input Parameter
Read captured data starting from parameter 1000. Table.
0: Ready for Trigger.
Write Capture Control.
1-1024: Trigger Capture.
0: Make Ready for Trigger
If status is ‘Ready for Trigger’, trigger
next capture by writing the number of
samples to be captured after the trigger.
For example, writing 500 will capture
500 samples after the trigger and 1024 -
500 = 524 samples before the trigger.
Write zero to clear captured data and to
return to Ready for Trigger.
102 40203 40202 Index Waveform Capture Event Read- capture event. 00 CA Yes Yes Yes Yes Read Waveform Capture Event. ro
0: None. 0: None.
1: Manual trigger. 1: Manual trigger event via Modbus.
2: Voltage sag event. 11: Voltage Sag trigger event.
3: Voltage sell event. 12: Voltage Swell trigger event.
21 to 26: Alarm 1 to 6 trigger event.
Write any value to Make Ready for
Trigger.
103 40205 40204 Count Sag Waveform Capture Start/Stop sag capture. Write 1-1024: Delay start capture. 0: Capture disabled. 00 cc Yes Yes Yes Yes 0: Capture disabled. 1 to 1024: Number [
of samples to capture after the trigger
event.
104 40207 40206 Count Swell Waveform Capture Start/Stop swell capture. Write 1-1024: Delay start capture. 0: Capture disabled. 00 CE Yes Yes Yes Yes 0: Capture disabled. 1 to 1024: Number riw
of samples to capture after the trigger
event.
105 40209 40208 00 DO
106 40211 40210 00 D2
107 40213 40212 00 D4
109 40217 40216 Index Reset Logged Data Write- code to reset data group. 00 D8 Yes Yes Yes Yes 0: For all of the following, except code 9. wo
Code 0 for all of the following, except code 9. 1: Energy.
Code 1 for Energy. 2: Demands maximums.
Code 2 for Demands Maximums. 3: Demand calculations and maximums.
Code 3 for Demand Calculations and Maximums. 4: Hours run.
Code 4 for Hours Run. 5: Parameter max/mins. i.e. V1 to PF3.
Code 5 for Parameter Max/Mins. i.e. V1 to PF3. 6: THD max/mins.
Code 6 for THD Max/Mins. 7: Sag/Swell classification tables.
Code 7 for Sag/Swell classification tables. 8: Pulse input counts.
Code 8 for Pulse Input counts. 9: Soft alarm latches.
Code 9 for Soft Alarm Latches.
Code 10 for Relay pulse counts. For code development only.
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110 40219 40218 Variation Counter Read- count of readings processed. 00 DA
111 40221 40220 Variation Parameter Write the parameter number for parameter variation. 00 DC
and restart the variation calculation.
112 40223 40222 Parameter Variation Max Read- the maximum parameter variation value. 00 DE
113 40225 40224 Parameter Variation Mid Read- the mid-range parameter variation value. 00 00
114 40227 40226 Parameter Variation Min Read the minimum parameter variation value. 00 00
115 40229 40228 Parameter Variation Read/Write- Read the percentage parameter variation.Write any value to restart the variation 00 00
calculation.
116 40231 40230 Text/Numerical Product ID - Project Read- the project number, 2187. 00 00 Yes Yes Yes Yes 2225: Cl Project 2225. 2225 ro
Number
117 40233 40232 Text/Numerical Product ID - Product Read- the product number, 101.2. 00 00 Yes Yes Yes Yes 2270: Integra 2270. 2270 ro
Number
118 40235 40234 Numerical Product ID - Software Read- the firmware version number, or -version number for development. 00 EA Yes Yes Yes Yes Negative numbers used during ro
Version development.
119 40237 40236 Numerical Product ID - Software Read- the firmware build number, or -build number for development. 00 EC Yes Yes Yes Yes Negative numbers used during ro
Build development.
120 40239 40238 0 Product ID - PSC Issue Read- the PSC issue number, 0 is normal. 00 EE Yes Yes Yes Yes 0: No PSC applied. 0 ro
121 40241 40240 Numerical Product ID - PSC Number Read- the PSC number, 0 is normal. 00 FO Yes Yes Yes Yes Last 6 digits of PSC number. 0 ro
122 40243 40242 Volts Calibration Volts V12 Write- actual calibration value, used by production only. 00 F2 No No No No Actual calibration volts V12. 0 riw
123 40245 40244 Volts Calibration Volts V23 Write- actual calibration value, used by production only. 00 F4 No No No No Actual calibration volts V23. 0 riw
124 40247 40246 Volts Calibration Volts V31 Write- actual calibration value, used by production only. 00 F6 No No No No Actual calibration volts V31. 0 riw
125 40249 40248 Volts Calibration Volts V1 Write- actual calibration value, used by production only. 00 F8 Yes Yes No No Actual calibration volts V1. 0 riw
126 40251 40250 Volts Calibration Volts V2 Write- actual calibration value, used by production only. 00 FA Yes Yes No No Actual calibration volts V2. 0 riw
127 40253 40252 Volts Calibration Volts V3 Write- actual calibration value, used by production only. 00 FC Yes Yes No No Actual calibration volts V3. 0 riw
128 40255 40254 Amps Calibration Amps Al Write- actual calibration value, used by production only. 00 FE Yes No No No Actual calibration amps Al. 0 riw
129 40257 40256 Amps Calibration Amps A2 Write- actual calibration value, used by production only. 01 00 Yes No No No Actual calibration amps A2. 0 riw
130 40259 40258 Amps Calibration Amps A3 Write- actual calibration value, used by production only. 01 02 Yes No No No Actual calibration amps A3. 0 riw
131 40261 40260 Amps Calibration Amps AN Write- actual calibration value, used by production only. 01 04
132 40263 40262 01 06
133 40265 40264 Volts Secondary Volts Read- the maximum secondary voltage that can be set. 01 08 Yes Yes Yes Yes Secondary volts maximum ro
Maximum
134 40267 40266 Volts Secondary Volts Read- the minimum secondary voltage that can be set. 01 0A Yes Yes Yes Yes Secondary volts minimum ro
Minimum
135 40269 40268 Volts Low Voltage Limit Write- the lowest, non zero, value of VN or VLL as a proportion, see SYS_LOWVOLTLIMIT_F32DEF 01 oc Yes Yes Yes Yes 0.0-0.05PU 0.01 PU riw
for value.
136 40271 40270 Amps Low Amps Limit Write- the lowest, non zero, value of line current as a proportion, see SYS_LOWAMPLIMIT_F32DEF 01 OE Yes Yes Yes Yes 0.0-0.05PU 0.008 riw
for value. PU
137 40273 40272 THD Low THD Parameter Limit Write- the lowest, non zero, value of parameter PU for THD, see SYS_LOWLIMIT_THD_F32DEF for 01 10 Yes Yes Yes Yes 0.0-05PU 0.05 PU riw
default value.
138 40275 40274 Number Parameter Smoothing Write- limit of parameter change for smoothing, see SYS_CAL_SMOOTHLIMIT_F32DEF for default 01 12 Yes Yes Yes Yes 0.0-1.0 0.002 rlw
Limit value.
139 40277 40276 Number Parameter Smoothing Write- proportion of parameter change to use when smoothing, see 01 14 Yes Yes Yes Yes 0.0-1.0 0.002 rlw
Factor SYS_CAL_SMOOTHFACTOR_F32DEF for default value.
140 40279 40278 Number THD Smoothing Limit Write- limit of THD change for smoothing, see SYS_THD_SMOOTHLIMIT_F32DEF for default value. 01 16 Yes Yes Yes Yes 00-10 0.005 riw
141 40281 40280 Number THD Smoothing Factor Read/Write - Write proportion of THD change to use when smoothing, see 01 18 Yes Yes Yes Yes 0.0-1.0 0.02 [
SYS_THD_SMOOTHFACTOR_F32DEF for default value.
142 40283 40282 0,1 Instrument Status Read- the instrument status, zero = ok, 1 = error. See parameters 160 and 161. 01 1A Yes Yes Yes Yes 0: Instrument working normally. o
Summary 1: Instrument error, no measured input
parameters available.
143 40285 40284 VA Low VA For Power Factor Write- phase VA proportion required to include phase in power factor and phase angle calculations. 01 i1c Yes Yes Yes Yes 0.0-0.05 0.03 riw
See SYS_LOWVAFORPOWERFACTOR_F32DEF for value.
144 40287 40286 Number Low Power Limit Write- the lowest, non zero, value of Pn, VAn or VArn as a proportion, see 01 1E Yes Yes Yes Yes 0.0-0.05 0.01 riw
SYS_LOWPOWERLIMIT_F32DEF for value.
145 40289 40288 10 to 65000 Calibration Offset Sample Write- number of readings in offset calculation, default 32. Used by production only. 01 20 Yes Yes Yes Yes 10 — 65000 32 riw
146 40291 40290 10 to 65000 Calibration Gain Sample Write- number of readings in gain calculation, default 1024. Used by production only. 01 22 Yes Yes Yes Yes 10 — 65000 1024 riw
147 40293 40292 10 to 65000 Calibration Phase Write- number of readings in phase calculation, default 4096. Used by production only. 01 24 Yes Yes Yes Yes 10 - 65000 4096 rlw
Sample
148 40295 40294 01 26
149 40297 40296 01 28
150 40299 40298 Volts Secondary Voltage Write- required secondary voltage, see SYS_SECONDARYLNVOLTS_F32DEF, 01 2A Yes Yes Yes Yes See max and min above. rlw
SYS_SECONDARYLLVOLTS_F32DEF and SYS_SECLNVOLTS_1P3W_F32DEF for value.
151 40301 40300 01 2C
152 40303 40302 Volts Nominal Voltage Read- the voltage used during calibration. See SYS_NOMINALLNVOLTS_F32DEF and 01 2E Yes Yes Yes Yes The secondary voltage used during ro
SYS_NOMINALLLVOLTS_F32DEF for value. calibration.
154 40307 40306 01 32
155 40309 40308 Status Group Range Read- flash group status flags range. 01 34
0: Low order flags 1 to 15.
1: High order flags 16 to 31.
156 40311 40310 Status Group 7 Read- Flash data read group 7 status flags. 01 36
157 40313 40312 Status Group 8 Read- Flash data read group 8 status flags. 01 38
158 40315 40314 Status Group 9 Read- Flash data read group 9 status flags. 01 3A
159 40317 40316 Status Group 0 Read- Flash data read group 0 status flags. 01 3C
160 40319 40318 Inst Status Flags Hi Read the higher 16 instrument status flags. See table at the end of file ...Status.c for details. 01 3E
161 40321 40320 Inst Status Flags Lo Read the lower 16 instrument status flags. See table at the end of file ...Status.c for details. 01 40
162 40323 40322 Status Group 1 Flash data read group 1 status flags. 01 42
163 40325 40324 Status Group 2 Flash data read group 2 status flags. 01 44
164 40327 40326 Status Group 3 Flash data read group 3 status flags. 01 46
165 40329 40328 Status Group 4 Flash data read group 4 status flags. 01 48
166 40331 40330 Status Group 5 Flash data read group 5 status flags. 01 4A
167 40333 40332 Status Group 6 Flash data read group 6 status flags. 01 4C
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168 40335 40334 Values Flash Memory Read Read - Flash data read checksum status flags. 01 4E Yes Yes Yes Yes Failures are non-zero. ro
Status Read zero for last read Ok
169 40337 40336 Values EEPROM Write Activity Read - EEPROM logging status. 01 50 Yes Yes Yes Yes ro
170 40339 40338 Values Cal Phase Offset P1 Write- phase error in calibration source (degrees), used by production only. 01 52 Yes Yes Yes Yes Fault codes ro
171 40341 40340 Values Cal Phase Offset P2 Write- phase error in calibration source (degrees), used by production only. 01 54 Yes Yes Yes Yes Fault codes ro
172 40343 40342 Values Cal Phase Offset P3 Write- phase error in calibration source (degrees), used by production only. 01 56 Yes Yes Yes Yes Fault codes ro
173 40345 40344 Values EEPROM Read Status EEPROM data checksum passes out of 64. 01 58 Yes Yes Yes Yes Failures are non-zero. ro
Read zero for last read Ok
174 40347 40346 Values EEPROM Write Status EEPROM write operations for last data log entry. 01 5A Yes Yes Yes Yes Failures are non-zero. ro
Read zero for last read Ok
175 40349 40348 Volts Sag/Swell Sliding Ref Read - Sliding Voltage Reference used for Sags and Swells. 01 5C Yes Yes Yes Yes Read current ref voltage (VSR) ro
Voltage
176 40351 40350 Volts Sag/Swell Fixed Ref Read- Fixed Voltage Reference used for Sags and Swells. 01 5E Yes Yes Yes Yes Read/Write Fixed Reference Voltage. 0 riw
Voltage 1 and above: Use as Fixed Reference
Voltage.
0: Use Sliding Reference Voltage.
177 40353 40352 0,1 Sag/Swell Ref Initialising Read - Initialising Sags and Swells reference. 01 60 Yes Yes Yes Yes Read reference initialising flag. ro
0: Ready.
1: Initialising. Sliding reference takes 5
minutes.
178 40355 40354 01 62
179 40357 40356 0,1 Broadcast Enable Read/Write - Read Modbus broadcast enable flag. 01 64 Yes Yes Yes Yes Read/Write Broadcast message enable 0 riw
Write: O to disable or 1 to enable. flag.
0: Disabled.
1: Enabled.
180 40359 40358 Number Broadcast Status Read/Write- Read status from last Modbus broadcast message. 01 66 Yes Yes Yes Yes Write any value to clear. 0 riw
Write any value to clear.
181 40361 40360 Number Broadcast Count Read/Write- Read the count of Modbus broadcast messages. 01 68 Yes Yes Yes Yes Write any value to clear. 0 riw
Write any value to clear.
191 40381 40380 Number of samples. Alarm Capture Count 1 Read/Write- alarm 1 capture count. Write 1-1024: Delay start capture. 0: Capture disabled. 01 7C Yes Yes Yes Yes 0: Capture disabled. 1 to 1024: Number 0 riw
of samples to capture after the trigger
event.
192 40383 40382 Number of samples. Alarm Capture Count 2 Read/Write- alarm 2 capture count. Write 1-1024: Delay start capture. 0: Capture disabled. 01 7E Yes Yes Yes Yes 0: Capture disabled. 1 to 1024: Number 0 riw
of samples to capture after the trigger
event.
193 40385 40384 Number of samples. Alarm Capture Count 3 Read/Write- alarm 3 capture count. Write 1-1024: Delay start capture. 0: Capture disabled. 01 80 Yes Yes Yes Yes 0: Capture disabled. 1 to 1024: Number 0 riw
of samples to capture after the trigger
event.
194 40387 40386 Number of samples. Alarm Capture Count 4 Read/Write- alarm 4 capture count. Write 1-1024: Delay start capture. 0: Capture disabled. 01 82 Yes Yes Yes Yes 0: Capture disabled. 1 to 1024: Number 0 riw
of samples to capture after the trigger
event.
195 40389 40388 Number of samples. Alarm Capture Count 5 Read/Write- alarm 5 capture count. Write 1-1024: Delay start capture. 0: Capture disabled. 01 84 Yes Yes Yes Yes 0: Capture disabled. 1 to 1024: Number 0 riw
of samples to capture after the trigger
event.
196 40391 40390 Number of samples. Alarm Capture Count 6 Read/Write- alarm 6 capture count. Write 1-1024: Delay start capture. 0: Capture disabled. 01 86 Yes Yes Yes Yes 0: Capture disabled. 1 to 1024: Number 0 [
of samples to capture after the trigger
event.
200 40399 40398 °C Under Temperature Read/Write - Under temperature. 01 8E Yes Yes Yes Yes Measurement Range -55 to 150 °C [
201 40401 40400 °C Over Temperature Read/Write - Over temperature. 01 90 Yes Yes Yes Yes Over temperature. 64 °C [
202 40403 40402 °C Critical Temperature Read/Write - Critical temperature. 01 92 Yes Yes Yes Yes Critical temperature. 147°C [
203 40405 40404 °C Temperature Hysteresis Read/Write - Temperature hysteresis. 01 94 Yes Yes Yes Yes Temperature hysteresis. 5°C [
204 40407 40406 °C Current Temperature Read/Write - Current temperature. 01 96 Yes Yes Yes Yes Measurement Range -55 to 150 °C [
205 40409 40408 °C Temperature Device ID Read/Write - Temperature device ID. 01 98 Yes Yes Yes Yes Temperature device ID. 0XCX [
206 40411 40410 °C Temperature Device Read/Write - Temperature device configuration. 01 9A Yes Yes Yes Yes Temperature device configuration. 0x00 [
Config
207 40413 40412 °C Temperature Device Read/Write - Temperature device status. 01 9C Yes Yes Yes Yes Temperature device status. 0x80 [
Status
208 40415 40414 01 9E
209 40417 40416 01 A0
210 40419 40418 Seconds Real Time Clock Register Read/Write - Tenth and Hundredths of Seconds 01 A2 Yes Yes Yes Yes tenths and Hundredths of a Second [
0
211 40421 40420 Seconds Real Time Clock Seconds Read/Write - Seconds. 01 A4 Yes Yes Yes Yes Seconds. riw
212 40423 40422 Minutes Real Time Clock Minutes Read/Write - Minutes. 01 A6 Yes Yes Yes Yes Minutes. riw
213 40425 40424 Hours Real Time Clock Hours Read/Write - Hours. 01 A8 Yes Yes Yes Yes Hours. riw
214 40427 40426 Days Real Time Clock Day Read/Write - Day. 01 AA Yes Yes Yes Yes Days. riw
215 40429 40428 Date Real Time Clock Date Read/Write - Date. 01 AC Yes Yes Yes Yes Date. riw
216 40431 40430 Month Real Time Clock Month Read/Write - Month. 01 AE Yes Yes Yes Yes Month. riw
217 40433 40432 Year Real Time Clock Year Read/Write - Year. 01 BO Yes Yes Yes Yes Year. riw
218 40435 40434 Real Time Clock Register Read/Write - Control register 01 B2 Yes Yes Yes Yes Control register riw
8
219 40437 40436 Real Time Clock Register Read/Write - Calibration 01 B4 Yes Yes Yes Yes Calibration riw
9
220 40439 40438 Year Real Time Clock Leap Read/Write - Leap Year. 01 B6 Yes Yes Yes Yes Leap Year. riw
Year
235 40469 40468 Numerical Long Node Add Offset Read/Write Node Address Offset. 01 D4 Yes Yes Yes Yes 0: Minimum. 255: Maximum. 250: riw
Default.
236 40471 40470 Numerical Long Node Add Float Read Node Address as float. 01 D6 Yes Yes Yes Yes 0 to 59999. ro
237 40473 40472 Numerical Long Node Add Long Read Node Address as long. 01 D8 Yes Yes Yes Yes 0 to 59999. ro
238 40475 40474
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250 40499 40498 Data bits 16 to 31 Instrument Status Flags Read - Instrument status flags. 16 to 31. 01 F2 Yes Yes Yes Yes Instrument Level Fault Code ro
High

251 40501 40500 Data bits 0 to 15 Instrument Status Flags Read - Instrument status flags. 0 to 15. 01 F4 Yes Yes Yes Yes Instrument Level Fault Code ro
Low

252 40503 40502 Data bits 16 to 31 Status Group 0 Hi Read - Calibration status flags. 16 to 31. 01 F6 Yes Yes Yes Yes Fault Code ro

253 40505 40504 Data bits 0 to 15 Status Group 0 Lo Read - Calibration status flags. 0 to 15. 01 F8 Yes Yes Yes Yes Fault Code ro

254 40507 40506 Data bits 16 to 31 Status Group 1 Hi Read - Group 1 System status flags. 16 to 31. 01 FA Yes Yes Yes Yes Fault Code ro

255 40509 40508 Data bits 0 to 15 Status Group 1 Lo Read - Group 1 System status flags. 0 to 15. 01 FC Yes Yes Yes Yes Fault Code ro

256 40511 40510 Data bits 16 to 31 Status Group 2 Hi Read - Group 2 System status flags. 16 to 31. 01 FE Yes Yes Yes Yes Fault Code ro

257 40513 40512 Data bits 0 to 15 Status Group 2 Lo Read - Group 2 System status flags. 0 to 15. 02 00 Yes Yes Yes Yes Fault Code ro

258 40515 40514 Data bits 16 to 31 Status Group 3 Hi Read - Group 3 System status flags. 16 to 31. 02 02 Yes Yes Yes Yes Fault Code ro

259 40517 40516 Data bits 0 to 15 Status Group 3 Lo Read - Group 3 System status flags. 0 to 15. 02 04 Yes Yes Yes Yes Fault Code ro

260 40519 40518 Data bits 16 to 31 Status Group 4 Hi Read - Group 4 System status flags. 16 to 31. 02 06 Yes Yes Yes Yes Fault Code ro

261 40521 40520 Data bits 0 to 15 Status Group 4 Lo Read - Group 4 System status flags. 0 to 15. 02 08 Yes Yes Yes Yes Fault Code ro

262 40523 40522 Data bits 16 to 31 Status Group 5 Hi Read - Group 5 System status flags. 16 to 31. 02 0A Yes Yes Yes Yes Fault Code ro

263 40525 40524 Data bits 0 to 15 Status Group 5 Lo Read - Group 5 System status flags. 0 to 15. 02 oc Yes Yes Yes Yes Fault Code ro

264 40527 40526 Data bits 16 to 31 Status Group 6 Hi Read - Group 6 System status flags. 16 to 31. 02 OE Yes Yes Yes Yes Fault Code ro

265 40529 40528 Data bits 0 to 15 Status Group 6 Lo Read - Group 6 System status flags. 0 to 15. 02 10 Yes Yes Yes Yes Fault Code ro

266 40531 40530 Data bits 16 to 31 Status Group 7 Hi Read - Group 7 System status flags. 16 to 31. 02 12 Yes Yes Yes Yes Fault Code ro

267 40533 40532 Data bits 0 to 15 Status Group 7 Lo Read - Group 7 System status flags. 0 to 15. 02 14 Yes Yes Yes Yes Fault Code ro

268 40535 40534 Data bits 16 to 31 Status Group 8 Hi Read - Group 8 System status flags. 16 to 31. 02 16 Yes Yes Yes Yes Fault Code ro

269 40537 40536 Data bits 0 to 15 Status Group 8 Lo Read - Group 8 System status flags. 0 to 15. 02 18 Yes Yes Yes Yes Fault Code ro

270 40539 40538 Data bits 16 to 31 Status Group 9 Hi Read - Group 9 System status flags. 16 to 31. 02 1A Yes Yes Yes Yes Fault Code ro

271 40541 40540 Data bits 0 to 15 Status Group 9 Lo Read - Group 9 System status flags. 0 to 15. 02 1Cc Yes Yes Yes Yes Fault Code ro

272 40543 40542 02 1E

273 40545 40544 02 20

274 40547 40546 02 22

275 40549 40548 Index LCD User Screen Read/Write - NVM data for display user screen 1. 02 24 Yes Yes Yes Yes LCD user screen parameter 1. riw
Parameter 1

276 40551 40550 Index LCD User Screen Read/Write - NVM data for display user screen 2. 02 26 Yes Yes Yes Yes LCD user screen parameter 2. riw
Parameter 2

277 40553 40552 Index LCD User Screen Read/Write - NVM data for display user screen 3. 02 28 Yes Yes Yes Yes LCD user screen parameter 3. riw
Parameter 3

278 40555 40554 Index LCD User Screen Read/Write - NVM data for display user screen 4. 02 2A Yes Yes Yes Yes LCD user screen parameter 4. riw
Parameter 4

279 40557 40556 Index LCD User Screen Read/Write - NVM data for display user screen 5. 02 2C Yes Yes Yes Yes LCD user screen parameter 5. riw
Parameter 5

299 40597 40596 Last User PW Option Last parameter where user password is an option. Parameters between this and 999 will require the 02 54

user password to write.

304 40607 40606 Return Stack Check Count of unused stack bytes. 02 5E

305 40609 40608 Good Flash Writes Count of good writes to Flash memory. 02 60

310 40619 40618 AOC Type Code Analogue hardware type code. 02 6A

311 40621 40620 AOC Scale Sum Scale summary flags, 0: mA and 1: Volts. 02 6C

312 40623 40622 AOC Enable Sum Enable summary flags. 02 6E

313 40625 40624 Serial No 1 Serial number 1 from analogue module. 02 70

314 40627 40626 Serial No 2 Serial number 2 from analogue module. 02 72

315 40629 40628 AOC Reserved A Analogue common reserved location A. 02 74

316 40631 40630 AOC Reserved B Analogue common reserved location B. 02 76

317 40633 40632 AOC Reserved C Analogue common reserved location C. 02 78

318 40635 40634 AO1 Analogue Range Channel 1 analogue range code. 02 7A

319 40637 40636 AO1 Output Enable Channel 1 analogue output enable flag. 02 7C

320 40639 40638 AO1 Output Param No Channel 1 analogue parameter number. 02 7E

321 40641 40640 AO1 Dual Slope Flag Channel 1 analogue dual slope flag. 02 80

322 40643 40642 AO1 Low Limit Ana Channel 1 lower analogue limit. 02 82

323 40645 40644 AO1 Mid Limit Ana Channel 1 middle analogue limit. 02 84

324 40647 40646 AO1 Upper Limit Ana Channel 1 upper analogue limit. 02 86

325 40649 40648 AO1 Lower Limit Reg Channel 1 lower parameter limit. 02 88

326 40651 40650 AO1 Mid Limit Reg Channel 1 middle parameter limit. 02 8A

327 40653 40652 AO1 Upper Limit Reg Channel 1 upper parameter limit. 02 8C

328 40655 40654 AO1 Gain Adjust Channel 1 gain adjustment (M). 02 8E

329 40657 40656 AO1 Offset Adjust Channel 1 offset adjustment (C). 02 90

330 40659 40658 AQO1 Error Code Channel 1 analogue error code. 02 92

331 40661 40660 AO1 Lower Limit Dig Channel 1 lower digital limit. 02 94

332 40663 40662 AO1 Mid Limit Dig Channel 1 middle digital limit. 02 96

333 40665 40664 AO1 Upper Limit Dig Channel 1 upper digital limit. 02 98

334 40667 40666 AO1 Present Ana Channel 1 current analogue value. 02 9A

335 40669 40668 AO1 Regisiter Val Channel 1 current parameter value. 02 9C

336 40671 40670 AO1 Cal Low Point Channel 1 calibration low point. 02 9E

337 40673 40672 AO1 Cal High Point Channel 1 calibration high point. 02 A0

338 40675 40674 AO1 Present Dig Val Channel 1 current digital value. 02 A2

339 40677 40676 AOQ1 Reserved 1 Channel 1 reserved location 1. 02 A4

340 40679 40678 AO1 Reserved 2 Channel 1 reserved location 2. 02 A6

341 40681 40680 AO1 Reserved 3 Channel 1 reserved location 3. 02 A8

342 40683 40682 AO2 Analogue Range Channel 2 analogue range code. 02 AA

343 40685 40684 AO2 Output Enable Channel 2 analogue output enable flag. 02 AC

344 40687 40686 AO2 Output Param No Channel 2 analogue parameter number. 02 AE

345 40689 40688 AO2 Dual Slope Flag Channel 2 analogue dual slope flag. 02 BO

346 40691 40690 AO2 Low Limit Ana Channel 2 lower analogue limit. 02 B2

347 40693 40692 AO2 Mid Limit Ana Channel 2 middle analogue limit. 02 B4

348 40695 40694 AO2 Upper Limit Ana Channel 2 upper analogue limit. 02 B6
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349 40697 40696 AO2 Lower Limit Reg Channel 2 lower parameter limit. 02 B8
350 40699 40698 AO2 Mid Limit Reg Channel 2 middle parameter limit. 02 BA
351 40701 40700 AO2 Upper Limit Reg Channel 2 upper parameter limit. 02 BC
352 40703 40702 AO2 Gain Adjust Channel 2 gain adjustment (M). 02 BE
353 40705 40704 AO2 Offset Adjust Channel 2 offset adjustment (C). 02 Cco
354 40707 40706 AO2 Error Code Channel 2 analogue error code. 02 Cc2
355 40709 40708 AO2 Lower Limit Dig Channel 2 lower digital limit. 02 C4
356 40711 40710 AO2 Mid Limit Dig Channel 2 middle digital limit. 02 C6
357 40713 40712 AO2 Upper Limit Dig Channel 2 upper digital limit. 02 C8
358 40715 40714 AO2 Present Ana Channel 2 current analogue value. 02 CA
359 40717 40716 AO2 Regisiter Val Channel 2 current parameter value. 02 CcC
360 40719 40718 AO2 Cal Low Point Channel 2 calibration low point. 02 CE
361 40721 40720 AO2 Cal High Point Channel 2 calibration high point. 02 DO
362 40723 40722 AO2 Present Dig Val Channel 2 current digital value. 02 D2
363 40725 40724 AO2 Reserved 1 Channel 2 reserved location 1. 02 D4
364 40727 40726 AO2 Reserved 2 Channel 2 reserved location 2. 02 D6
365 40729 40728 AO2 Reserved 3 Channel 2 reserved location 3. 02 D8
366 40731 40730 AQ3 Analogue Range Channel 3 analogue range code. 02 DA
367 40733 40732 AO3 Output Enable Channel 3 analogue output enable flag. 02 DC
368 40735 40734 AO3 Output Param No Channel 3 analogue parameter number. 02 DE
369 40737 40736 AQ3 Dual Slope Flag Channel 3 analogue dual slope flag. 00 02
370 40739 40738 AO3 Low Limit Ana Channel 3 lower analogue limit. 02 00
371 40741 40740 AO3 Mid Limit Ana Channel 3 middle analogue limit. 20 00
372 40743 40742 AO3 Upper Limit Ana Channel 3 upper analogue limit. 20 00
373 40745 40744 AO3 Lower Limit Reg Channel 3 lower parameter limit. 20 00
374 40747 40746 AO3 Mid Limit Reg Channel 3 middle parameter limit. 02 EA
375 40749 40748 AO3 Upper Limit Reg Channel 3 upper parameter limit. 02 EC
376 40751 40750 AO3 Gain Adjust Channel 3 gain adjustment (M). 02 EE
377 40753 40752 AO3 Offset Adjust Channel 3 offset adjustment (C). 02 FO
378 40755 40754 AO3 Error Code Channel 3 analogue error code. 02 F2
379 40757 40756 AO3 Lower Limit Dig Channel 3 lower digital limit. 02 F4
380 40759 40758 AO3 Mid Limit Dig Channel 3 middle digital limit. 02 F6
381 40761 40760 AO3 Upper Limit Dig Channel 3 upper digital limit. 02 F8
382 40763 40762 AO3 Present Ana Channel 3 current analogue value. 02 FA
383 40765 40764 AO3 Regisiter Val Channel 3 current parameter value. 02 FC
384 40767 40766 AO3 Cal Low Point Channel 3 calibration low point. 02 FE
385 40769 40768 AO3 Cal High Point Channel 3 calibration high point. 03 00
386 40771 40770 AO3 Present Dig Val Channel 3 current digital value. 03 02
387 40773 40772 AO3 Reserved 1 Channel 3 reserved location 1. 03 04
388 40775 40774 AO3 Reserved 2 Channel 3 reserved location 2. 03 06
389 40777 40776 AO3 Reserved 3 Channel 3 reserved location 3. 03 08
390 40779 40778 AO4 Analogue Range Channel 4 analogue range code. 03 0A
391 40781 40780 AO4 Output Enable Channel 4 analogue output enable flag. 03 oc
392 40783 40782 AO4 Output Param No Channel 4 analogue parameter number. 03 OE
393 40785 40784 AO4 Dual Slope Flag Channel 4 analogue dual slope flag. 03 10
394 40787 40786 AO4 Low Limit Ana Channel 4 lower analogue limit. 03 12
395 40789 40788 AO4 Mid Limit Ana Channel 4 middle analogue limit. 03 14
396 40791 40790 AO4 Upper Limit Ana Channel 4 upper analogue limit. 03 16
397 40793 40792 AO4 Lower Limit Reg Channel 4 lower parameter limit. 03 18
398 40795 40794 AO4 Mid Limit Reg Channel 4 middle parameter limit. 03 1A
399 40797 40796 ’AO4 Upper Limit Reg Channel 4 upper parameter limit. 03 1C
400 40799 40798 AO4 Gain Adjust Channel 4 gain adjustment (M). 03 1E
401 40801 40800 AO4 Offset Adjust Channel 4 offset adjustment (C). 03 20
402 40803 40802 AO4 Error Code Channel 4 analogue error code. 03 22
403 40805 40804 AO4 Lower Limit Dig Channel 4 lower digital limit. 03 24
404 40807 40806 AO4 Mid Limit Dig Channel 4 middle digital limit. 03 26
405 40809 40808 AO4 Upper Limit Dig Channel 4 upper digital limit. 03 28
406 40811 40810 AO4 Present Ana Channel 4 current analogue value. 03 2A
407 40813 40812 AO4 Regisiter Val Channel 4 current parameter value. 03 2C
408 40815 40814 AO4 Cal Low Point Channel 4 calibration low point. 03 2E
409 40817 40816 AO4 Cal High Point Channel 4 calibration high point. 03 30
410 40819 40818 AO4 Present Dig Val Channel 4 current digital value. 03 32
411 40821 40820 AO4 Reserved 1 Channel 4 reserved location 1. 03 34
412 40823 40822 AO4 Reserved 2 Channel 4 reserved location 2. 03 36
413 40825 40824 AO4 Reserved 3 Channel 4 reserved location 3. 03 38
421 40841 40840 Indirect Parm 4 Read/write indirect parameter selection 4. 03 48
422 40843 40842 Indirect Parm 3 Read/write indirect parameter selection 3. 03 4A
423 40845 40844 Indirect Parm 2 Read/write indirect parameter selection 2. 03 4C
424 40847 40846 Indirect Parm 1 Read/write indirect parameter selection 1. 03 4E
449 40897 40896 En Config Request Written to by the Integra 2270 to request a config change. 03 80
450 40899 40898 En Config Response Written to by the Ethernet Module indicating change completed. 03 82
451 40901 40900 En Config Status Written to by the Ethernet Module indicating status of change. 03 84
452 40903 40902 EN IP Address A Written to by the Ethernet Module, used by the display for updating. 03 86
453 40905 40904 EN Netmask A Written to by the Ethernet Module, used by the display for updating. 03 88
454 40907 40906 EN DHCP Client State A Written to by the Ethernet Module, used by the display for updating. 03 8A
455 40909 40908 EN DHCP Server State A Written to by the Ethernet Module, used by the display for updating. 03 8C
456 40911 40910 EN Default Gateway A Written to by the Ethernet Module, used by the display for updating. 03 8E
457 40913 40912 EN Mac Address A Written to by the Ethernet Module, used by the display for updating. 03 90
458 40915 40914 EN Reserved 0 Ethernet reserved location 0. 03 92
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459 40917 40916 EN Reserved 1 Ethernet reserved location 1. 03 94
460 40919 40918 EN IP Address B Written to by the Ethernet Module when requested by the Integra 2270. 03 96
461 40921 40920 EN Netmask B Written to by the Ethernet Module when requested by the Integra 2270. 03 98
462 40923 40922 EN DHCP Client State B Written to by the Ethernet Module when requested by the Integra 2270. 03 9A
463 40925 40924 EN DHCP Server State B Written to by the Ethernet Module when requested by the Integra 2270. 03 9C
464 40927 40926 EN Default Gateway B Written to by the Ethernet Module when requested by the Integra 2270. 03 9E
465 40929 40928 EN Mac Address B Written to by the Ethernet Module when requested by the Integra 2270. 03 A0
466 40931 40930 EN Reserved 2 Ethernet reserved location 2. 03 A2
467 40933 40932 EN Reserved 3 Ethernet reserved location 3. 03 A4
468 40935 40934 EN Stats Request Written to by the Integra 2270 to request a stats update. 03 A6
469 40937 40936 EN Stats Response Written to by the Ethernet Module indicating stats update. 03 A8
470 40939 40938 EN Stats Status Written to by the Ethernet Module indicating status of change. 03 AA
471 40941 40940 EN Modbus RTU TX CNT Written to by the Ethernet Module when requested by the 2270. 03 AC
472 40943 40942 EN Modbus RTU RX Written to by the Ethernet Module when requested by the 2270. 03 AE
CNT
473 40945 40944 EN Modbus RTU ER Written to by the Ethernet Module when requested by the 2270. 03 BO
CNT
474 40947 40946 EN Modbus TCP TX CNT Written to by the Ethernet Module when requested by the 2270. 03 B2
475 40949 40948 EN Modbus TCP RX CNT Written to by the Ethernet Module when requested by the 2270. 03 B4
476 40951 40950 EN Modbus TCP ER CNT Written to by the Ethernet Module when requested by the 2270. 03 B6
477 40953 40952 EN Modbus IP TX CNT Written to by the Ethernet Module when requested by the 2270. 03 B8
478 40955 40954 EN Modbus IP RX CNT Written to by the Ethernet Module when requested by the 2270. 03 BA
479 40957 40956 EN Modbus IP ER CNT Written to by the Ethernet Module when requested by the 2270. 03 BC
480 40959 40958 EN HTTP TX CNT Written to by the Ethernet Module when requested by the 2270. 03 BE
481 40961 40960 EN HTTP RX CNT Written to by the Ethernet Module when requested by the 2270. 03 co
482 40963 40962 EN HTTP ER CNT Written to by the Ethernet Module when requested by the 2270. 03 c2
483 40965 40964 EN DNP3 TX CNT Written to by the Ethernet Module when requested by the 2270. 03 ca
484 40967 40966 EN DNP3 RX CNT Written to by the Ethernet Module when requested by the 2270. 03 Cé
485 40969 40968 EN DNP3 ER CNT Written to by the Ethernet Module when requested by the 2270. 03 c8
486 40971 40970 EN AB Ethernet TX CNT Written to by the Ethernet Module when requested by the 2270. 03 CA
487 40973 40972 EN AB Ethernet RX CNT Written to by the Ethernet Module when requested by the 2270. 03 cc
488 40975 40974 EN AB Ethernet ER CNT Written to by the Ethernet Module when requested by the 2270. 03 CE
489 40977 40976 EN SNMP TX CNT Written to by the Ethernet Module when requested by the 2270. 03 DO
490 40979 40978 EN SNMP RX CNT Written to by the Ethernet Module when requested by the 2270. 03 D2
491 40981 40980 EN SNMP ER CNT Written to by the Ethernet Module when requested by the 2270. 03 D4
492 40983 40982 EN Restart Request Written to by the Integra 2270 to request a restart. 03 D6
493 40985 40984 EN Restart Response Written to by the Ethernet Module indicating restart completed. 03 D8
494 40987 40986 EN Restart Status Written to by the Ethernet Module indicating status of change. 03 DA
495 40989 40988 EN Reserved 4 Ethernet reserved location 4. 03 DC
496 40991 40990 EN Reserved 5 Ethernet reserved location 5. 03 DE
497 40993 40992 EN Reserved 6 Ethernet reserved location 6. 00 03
498 40995 40994 EN Reserved 7 Ethernet reserved location 7. 03 00
499 40997 40996 EN Reserved 8 Ethernet reserved location 8. 30 00
500 40999 40998 EN Reserved 9 Ethernet reserved location 9. 30 00
501 41001 41000 Datalogging Module Attached Module, 0: None, 1: Data Logger. 30 00
502 41003 41002 CustomLogCommand Custom Log Command, 0: None, 1: Refresh config, 2: Save config. 03 EA
503 41005 41004 CustomLogResponse Custom Log Response, bit0: status, bitl to bit10: error flags. 03 EC
504 41007 41006 CustonLogActive Custom Log On/Off, 0: logging off, 1: logging on, error bit 1. 03 EE
505 41009 41008 Custon Log Error 1 Parameter 1 Crompton Input Pram No, 1 to 13000, error bit 2. 03 FO
506 41011 41010 Custon Log Error 2 Parameter 2 Crompton Input Pram No, 1 to 13000, error bit 3. 03 F2
507 41013 41012 Custon Log Error 3 Parameter 3 Crompton Input Pram No, 1 to 13000, error bit 4. 03 F4
508 41015 41014 Custon Log Error 4 Parameter 4 Crompton Input Pram No, 1 to 13000, error bit 5. 03 F6
509 41017 41016 Custon Log Error 5 Parameter 5 Crompton Input Pram No, 1 to 13000, error bit 6. 03 F8
510 41019 41018 Custon Log Error 6 Parameter 6 Crompton Input Pram No, 1 to 13000, error bit 7. 03 FA
511 41021 41020 Custom Log Interval Logging Interval, 10 to 2400 in HHMM format, error bit 8. * 03 FC
512 41023 41022 CustonLogSync Logging synchronisation time, 0 to 2355 in HHMM format, error bit 9. * 03 FE
513 41025 41024 SDcardSpan SD Card file Span, error bit 10. 04 00
514 41027 41026 SDcardFree SD Card free space, KBytes. 04 02
515 41029 41028 SDcardStatus SD Card status, 0: ok, else not ok. 04 04
516 41031 41030 SDSystemStatus System Command code, see below. 04 06
517 41033 41032 SDSystemResponse System Response, bit0: status, bitl: timeout, bit2: error. 04 08
518 41035 41034 SD Serial high Serial number high. 04 0A
519 41037 41036 SD serial Low Serial number low. 04 oc
520 41039 41038 Project Num High Project number. 04 OE
521 41041 41040 Project NumLow Product number 04 10
522 41043 41042 Firmware Release No Firmware issue number. 04 12
523 41045 41044 Firmware build No Build number. 04 14
524 41047 41046 Datalog Status Data Logger status flags. 0: ok. 04 16
525 41049 41048 Datal.ogOptions Data Logger option flags. 0: standard option. 04 18
526 41051 41050 BillingLogCmd Billing Log Command, 0: none, 1: refresh config, 2: save config. 04 1A
527 41053 41052 BillingLogResp Billing Log Response, bit0: status, bit1 to bit6: error flags. 04 i1c
528 41055 41054 BillingLogMode Billing log mode. 0: off, 1: one shift... 4: four shifts per day. Error bit 1. 04 1E
529 41057 41056 Shift Startl Shift 1 start time, 0 to 2340 in HHMM format. Error bit 2. * 04 20
530 41059 41058 Shift Start2 Shift 2 start time, 5 to 2345 in HHMM format. Error bit 3. * 04 22
531 41061 41060 Shift Start3 Shift 3 start time, 10 to 2350 in HHMM format. Error bit 4. * 04 24
532 41063 41062 Shift Start4 Shift 4 start time, 15 to 2355 in HHMM format. Error bit 5. * 04 26
533 41065 41064 ShiftCostl Shift 1 energy cost. 04 28
534 41067 41066 ShiftCost2 Shift 2 energy cost. 04 2A
535 41069 41068 ShiftCost3 Shift 3 energy cost. 04 2C
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536 41071 41070 ShiftCost4 Shift 4 energy cost. 04 2E
537 41073 41072 FileSpanError File Span. Error bit 6. 04 30
538 41075 41074 Shift Log Spare Spare. 04 32
539 41077 41076 Shift Log Spare Spare. 04 34
540 41079 41078 Shift Log Spare Spare. 04 36
541 41081 41080 Shift Log Spare Spare. 04 38
542 41083 41082 WaveformLogCmd Waveform Log Command, 0: None, 1: Refresh config, 2: Save config. 04 3A
543 41085 41084 WaveformLogResp Waveform Log Response, bit 0: status, bit 1 - bit 6: error flags. 04 3C
544 41087 41086 WaveformLogMode Waveform Log Mode, 0: Logging off, 1: Interval logging, Z:vWeekly logging, 3: Monthly logging, 4: 04 3E
Log any captured waveform triggered by an alarm **, error bit 1.
545 41089 41088 Waveform Log time Log synchronisation time, 0 to 2355 in HHMM format, error bit 2. * 04 40
546 41091 41090 WaveformLoginterval Log interval time, 10 to 2400 in HHMM format, error bit 3. * 04 42
547 41093 41092 WaveformDoW Day of week, 1 to 7, error bit 4. 04 44
548 41095 41094 Waveform DoM Day of month, 1 to 28, error bit 5. 04 46
549 41097 41096 Waveform File Span File Span, error bit 6. 04 48
550 41099 41098 SD Card Spare Spare. 04 4A
551 41101 41100 SD Card Spare Spare. 04 4C
552 41103 41102 SD Card Spare Spare. 04 4E
553 41105 41104 SD Card Spare Spare. 04 50
554 41107 41106 SD Card Spare Spare. 04 52
555 41109 41108 SD Card Spare Spare. 04 54
556 41111 41110 SDCardResponse Response flag. Bit0: ok. 04 56
557 41113 41112 SdcardFree SD Card free space, KBytes. 04 58
558 41115 41114 SDcardSatus SD Card status, 0: ok, else not ok. 04 5A
559 41117 41116 SDcardCap SD Card capacity, KBytes. 04 5C
560 41119 41118 SDFilesCount Total number of files on SD Card. 04 5E
561 41121 41120 SDfolderCount Total number of directories on SD Card. 04 60
562 41123 41122 SDfileSize Total sum of data in files, KBytes. 04 62
563 41125 41124 SD Card Spare Spare, set to zero. 04 64
564 41127 41126 SD Card Spare Spare. 04 66
565 41129 41128 SD Card Spare Spare. 04 68
566 41131 41130 Write Through Param 65 General purpose write-through parameter. 04 6A
567 41133 41132 Write Through Param 66 General purpose write-through parameter. 04 6C
568 41135 41134 Write Through Param 67 General purpose write-through parameter. 04 6E
569 41137 41136 Write Through Param 68 General purpose write-through parameter. 04 70
570 41139 41138 Write Through Param 69 General purpose write-through parameter. 04 72
571 41141 41140 Write Through Param 70 General purpose write-through parameter. 04 74
572 41143 41142 Write Through Param 71 General purpose write-through parameter. 04 76
573 41145 41144 Write Through Param 72 General purpose write-through parameter. 04 78
574 41147 41146 Write Through Param 73 General purpose write-through parameter. 04 7A
575 41149 41148 Write Through Param 74 General purpose write-through parameter. 04 7C
576 41151 41150 Write Through Param 75 General purpose write-through parameter. 04 7E
577 41153 41152 Write Through Param 76 General purpose write-through parameter. 04 80
578 41155 41154 Write Through Param 77 General purpose write-through parameter. 04 82
579 41157 41156 Write Through Param 78 General purpose write-through parameter. 04 84
580 41159 41158 Write Through Param 79 General purpose write-through parameter. 04 86
581 41161 41160 Write Through Param 80 General purpose write-through parameter. 04 88
582 41163 41162 Write Through Param 81 General purpose write-through parameter. 04 8A
583 41165 41164 Write Through Param 82 General purpose write-through parameter. 04 8C
584 41167 41166 Write Through Param 83 General purpose write-through parameter. 04 8E
585 41169 41168 Write Through Param 84 General purpose write-through parameter. 04 90
586 41171 41170 Write Through Param 85 General purpose write-through parameter. 04 92
587 41173 41172 Write Through Param 86 General purpose write-through parameter. 04 94
588 41175 41174 Write Through Param 87 General purpose write-through parameter. 04 96
589 41177 41176 Write Through Param 88 General purpose write-through parameter. 04 98
590 41179 41178 Write Through Param 89 General purpose write-through parameter. 04 9A
591 41181 41180 Write Through Param 90 General purpose write-through parameter. 04 9C
592 41183 41182 Write Through Param 91 General purpose write-through parameter. 04 9E
593 41185 41184 Write Through Param 92 General purpose write-through parameter. 04 A0
594 41187 41186 Write Through Param 93 General purpose write-through parameter. 04 A2
595 41189 41188 Write Through Param 94 General purpose write-through parameter. 04 A4
596 41191 41190 Write Through Param 95 General purpose write-through parameter. 04 A6
597 41193 41192 Write Through Param 96 General purpose write-through parameter. 04 A8
598 41195 41194 Write Through Param 97 General purpose write-through parameter. 04 AA
599 41197 41196 Write Through Param 98 General purpose write-through parameter. 04 AC
600 41199 41198 Write Through Param 99 General purpose write-through parameter. 04 AE
999 41997 41996 Last Factory PW Option Last parameter where factory password is an option. 07 cc
Parameters above this will require the factory password to write.
FF FF

4500 48999 48998 milli seconds Core Execution Time A Read- firmware core execution time A, measured in milliseconds. 23 26 Yes Yes Yes Yes Firmware A execution time, maximum ro

since last read, in ms units.
4501 49001 49000 milli seconds Core Execution Time B Read- firmware core execution time B, measured in milliseconds. 23 28 Yes Yes Yes Yes Firmware B execution time, maximum ro

since last read, in ms units.
4510 49019 49018 Count Sing Offset Adjust Auto Read- Automatic Sample Offset. 23 3A Yes Yes Yes Yes Sample offset ref from Signal Cond. ro

Between 0 and 4096
4511 49021 49020 23 3C
4550 49099 49098 23 8A
4552 49103 49102 23 8E
4554 49107 49106 Hz Phase Cal Frequency Read- the average frequency at phase calibration time. 23 92 Yes Yes Yes Yes Frequency during phase calibration. ro
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4556 49111 49110 Micro Phase Angle P1 Read Phase Angle 1 in Micro Degrees, for phase cal testing. 23 96

4557 49113 49112 Micro Phase Angle P2 Read Phase Angle 2 in Micro Degrees, for phase cal testing. 23 98

4558 49115 49114 Micro Phase Angle P3 Read Phase Angle 3 in Micro Degrees, for phase cal testing. 23 9A

4559 49117 49116 Counts DO Actual Phase Delay Read- the actual DO phase delay applied. 23 9C Yes Yes Yes Yes Phase calibration delay 0. ro
4560 49119 49118 Counts D1 Actual Phase Delay Read- the actual D1 phase delay applied. 23 9E Yes Yes Yes Yes Phase calibration delay 1. ro
4561 49121 49120 Counts D2 Actual Phase Delay Read- the actual D2 phase delay applied. 23 A0 Yes Yes Yes Yes Phase calibration delay 2. ro
4562 49123 49122 Counts D3 Actual Phase Delay Read- the actual D3 phase delay applied. 23 A2 Yes Yes Yes Yes Phase calibration delay 3. ro
4563 49125 49124 Counts D4 Actual Phase Delay Read- the actual D4 phase delay applied. 23 A4 Yes Yes Yes Yes Phase calibration delay 4. ro
4564 49127 49126 Counts Phase Delay Total Read- the total phase delay. 23 A6 Yes Yes Yes Yes Phase calibration delay 5. ro
4565 49129 49128 Counts Total Phase Delay 1 Read- the total phase delay 1. 23 A8 Yes Yes Yes Yes Phase correction count 1. ro
4566 49131 49130 Counts Total Phase Delay 2 Read- the total phase delay 2. 23 AA Yes Yes Yes Yes Phase correction count 2. ro
4567 49133 49132 Counts Total Phase Delay 3 Read- the total phase delay 3. 23 AC Yes Yes Yes Yes Phase correction count 3. ro
4569 49137 49136 Index Phase Cal Feedback Read an assesment of the best phase calibration strategy. 23 BO Yes Yes Yes Yes 100: Strategy = 0. ro

101: Strategy = 1.
102: Strategy = 2.

4570 49139 49138 Counts Phase Cal Errors Read - a count of phase calibration errors. 23 B2 Yes Yes Yes Yes Phase calibration error count. ro
4571 49141 49140 Counts Low Sample Interval Read- lowest sample interval calculated. 23 B4 Yes Yes Yes Yes Lowest phase cal delay. ro
4572 49143 49142 23 B6

4580 49159 49158 Phase Cal 50 Read/Write- Phase 1 calibration at 50Hz. 23 Cé6

4581 49161 49160 Phase Cal 51 Read/Write- Phase 1 calibration at 50Hz. 23 Cc8

4582 49163 49162 Phase Cal 52 Read/Write- Phase 1 calibration at 50Hz. 23 CA

4583 49165 49164 Phase Cal 60 Read/Write- Phase 1 calibration at 60Hz. 23 cc

4584 49167 49166 Phase Cal 61 Read/Write- Phase 1 calibration at 60Hz. 23 CE

4585 49169 49168 Phase Cal 62 Read/Write- Phase 1 calibration at 60Hz. 23 DO

4586 49171 49170 Phase Cal 50 Hz Read/Write- Phase calibration 50Hz. 23 D2

4587 49173 49172 Phase Cal 60 Hz Read/Write- Phase calibration 60Hz. 23 D4

4723 49445 49444 48MHz Counts Smoothed Sample Period Read - Smoothed Sample Period. 24 E4 Yes Yes Yes Yes Approximately 7500 at 50Hz. ro
4747 49493 49492 25 14

4748 49495 49494 25 16

4749 49497 49496 25 18

4900 49799 49798 26 46
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