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1. MODBUS INSTALLATION.

Follow the following steps for the protocol installation:

1. Download the folder and run the file ModScan32.exe.

2. Click "Acept” in the window that will appear.

3. Proceed to configure the ModScan program.
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4. Connect the RS232 cable between the UPS port and the computer. Once connected, open the “Device Manager" in
the computer's Control Panel to find the COM Port number that has been established.

5. (lick on "Connection” menu — "Connect.".
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6. Inthe "Connect Using" section, type in the COM Port number.

7. There are 3 types of status indications:

a. This picture suggests that the device is not connected. This could be due to various reasons such as the cable not
being connected, improper cable connections, the failure to complete the previous step for device connection, or
potentially a defective cable resulting in a lack of detected connection.

b. The second picture indicates a communication problem with the UPS, causing it to cease receiving commands
from the Modbus protocol. This issue may arise from incorrect addressing, surpassing the maximum cable length,
or the absence of parameters for the selected numbers.

c. Inthe third picture, the absence of any alerts indicates that everything is in order, and the Modbus protocol will
send commands to the UPS without any issues.
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8.

On the main page of the ModScan software, make the following changes to the three specified parameters as
indicated below

0 Inthe "Address"field, enter the register address you wish to modify (found in the attached Excel file containing
all available functions for the program).

IMPORTANT: Add 1 to the register address if you want to view or make changes to it. For example, if
you want to perform a battery test located at address 700, consider using 701 instead of 700.

3 Inthe “Lengh”field, please indicate the number of registers or addresses you want to display on the screen. It
Is advisable to select a number between 10 and 30 registers, at most.

A Inthe “MODBUS Point Type” dropdown menu, always choose option 03: HOLDING REGISTER.

9. There are two options for interacting with the values within the registers and executing different actions on the UPS:
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a. [omodify a specific address, simply double-click on it:

b. Click on Setup — Extended — Preset Regs.
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2. GUIDETO THE OPERATION OF THE MODBUS PROTOCOL (RW).

For a clearer understanding of this guide, we provide several examples to demonstrate how the Modbus protocol function.
You can find a comprehensive list of all available actions along with their addresses in the Excel document titled "Innova
Unity Modbus protocol-Salicru-1.3."

Below, find some Read-Write (RW) options that allow users to both modify UPS parameters and gather information:

1. Battery Test.

Note that in the chart above, at address (register) 700, you can choose from four different options to perform different
functions: 0 - reserved -, 1 - quick start of the battery test, 2 - reserved -, and 3 - abort any ongoing battery
test.

First, locate the register in MODBUS.
IMPORTANT: As mentioned earlier, to act on any register, you must add one (1) to it.

Therefore, filter the protocol by address 0701 and a length of 20 (standard measurement), as indicated in the following
image:

Atregister 701, there is a 0. To initiate a battery test, you need to modify this 0 and write a 1. If a battery test is already
running for another reason, you should write a 3 instead. After entering the desired number, click on "Update," and the
command will be executed immediately. In this case, the UPS will begin a battery test.
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2. Battery Test with Specific Duration.

To perform a battery test for a specific duration, please use register 701, and in the MODBUS protocol, you will specify
one more value: 702 to act within register 7071.

In this case, you won't choose from a set of actions but rather indicate the number of seconds the test will last.

Please enter the correct address in the next step:

IMPORTANT: Enter a value > 60 seconds for the UPS to detect it correctly, to initiate the battery test
successfully.

3. Battery Test Based on Remaining Battery Discharge Level Percentage.

In this specific scenario, navigate to register 703 (702 + 1) and follow the same steps as previously described to access
this address. The value you enter here represents the percentage by which you permit the battery voltage to decrease
during the test.
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4. Configuration of Nominal Voltage and Frequency.

Repeat the same procedure, choose the register by adding 1 to it, and enter the appropriate values: in this case, 704
and 705.

Despite the appearance of 500 and 2300, it's important to note that the last 0 should not be considered. Therefore,
the initial values are 50 Hz and 230 V.

For modification:

 Frequency adjustment: You can adjust the value, but it's important to ensure that the system is in frequency
converter mode; otherwise, an error will occur. To set the desired frequency, enter 600 for 60 Hz or 500 for 50 Hz in
address 704.

« Voltage adjustment: You can modify the voltage value, but it's crucial to ensure that the system is not in inverter
mode or bypass mode. To do this, re-enter the correct address (705) and input either 2300 for 230 V, 2080 for 208 V,
or 2200 for 220 V, depending on your requirements.

5. Delaying Output Shutdown/Startup.

As evident in the two displayed options, each one spans across two registers, with 706 being part of register 705 and
708 being part of register 707..
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Use this option to manage your loads. The first option introduces a delay time before shutting down the loads, while
the second option introduces a delay time before activating them. Just like in previous cases, remember to use
addresses 706 and 708, even though the settings primarily involve registers 705 and 707.

In this scenario, you will utilize two registers for each option. It's essential to keep the smaller register at 0 while
modifying the other register to specify the desired delay time.

IMPORTANT NOTE: When specifying the delay time in seconds for each of the options, both options start

counting from the same initial point. For instance, if register 707 shows 10, it signifies that the loads will turn
off after a 10-second delay. Conversely, if register 709 displays 20, this does NOT mean the loads will activate in 20
seconds. Instead, it indicates that the loads will activate 10 seconds after the completion of the previous action, as 10
seconds out of those 20 have already elapsed during the previous action.

6. Additional Parameters You Can Modify Using the Same Previous Procedure.
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3. OPERATION GUIDE FOR MODBUS PROTOCOL (RO).

In this chapter, we explore the read-only options (R0O), which serve solely as sources of information. To access this data,
utilize the MODBUS register screen and refer to the Excel document containing the relevant information.

For instance, to understand the values found at address 0018, the firstimage illustrates their presentation on the MODBUS
register screen, while the second image offers the corresponding data from the Excel file."

IMPORTANT: Starting from this point, the registers will be assumed to have the +1 value already included.

In register 18, the last battery test result was “canceled” because a previous action led to that outcome. Subsequently,
in register 26, the battery status (float) is displayed. The apparent and active power are shown in registers 27 and 28 (2
kVA). Finally, the frequency and voltage are found in registers 30 and 31, which are 50 Hz and 237.2 V, respectively.

Therefore, it's possible to obtain information about the UPS using each of the read-only (RO) registers in the Excel
document through the MODBUS protocol.
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To retrieve information such as the model name, product detai

UPSs model name.

Example:

s, serial number, firmware version, and more, having
access to the ASClII table is essential. The following example demonstrates how to locate record 510, which contains the

Registro Decimal Hexadecimal ASCII
40510 21324 0x53 4C SL
40511 17197 0x432D C-
40512 12848 0x3230 20
40513 12336 0x3030 00
40514 11604 0x 3D 54 -T
40515 22345 0x 5749 Wi
40516 20000 0x4E 20 N
40517 21076 0x 5254 RT
40518 13056 0x 3300 3

14
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4. DISPLAYING ALARM REGISTERS USING MODBUS.

To display the alarm register, select the "Binary" menu using ModScan32. This configuration allows you to view all alarms
in binary format, making it easier to visualize the data. The following image illustrates the option to choose:

The alarm system employs addresses or registers labeled as "Address / Register" ranging from 1 to 8. However, it's
crucial to remember that you should add 1 to each of these addresses. Therefore, the correct addresses for visualizing
the alarms should be from 2 to 9.

In the following image, all the previously mentioned registers or addresses are presented, each accompanied by its
corresponding binary numbers. Understanding the position of each number within the row is essential, as it will determine
whether an alarm is active or not.

IMPORTANT: Bit positions should be counted from right to left, with the rightmost bit labeled as 1 and the
leftmost hit as bit 16. Consequently, the accurate configuration should appear as follows:

Direccion | 0/1 0/1 01 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 01
Posicién Bit | 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

It is crucial to consider that multiple alarms can coexist within a single address or register, as long as each alarm occupies
a distinct position within that address. In simpler terms, each alarm must be assigned a specific bit for its activation.
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Within this particular alarm register, this condition is consistently met, as it accommodates various distinct alarms under
a single umbrella. It becomes feasible to simultaneously monitor all these alarms, contingent upon the knowledge of the
specific bit to be read for each one. We will proceed to present three examples to illustrate the seamless operation of
select options within the alarm register and how to effectively retrieve pertinent information:

4.1. ENABLING / DISABLING EPO (EMERGENCY POWER OFF):

In this scenario, the objective is to confirm the status of the Emergency Power Off (EPO) function, whether it is currently

active or not. To achieve this, we refer to the following alarm register point:

Bit (1~16)

Registro (dec)

HidPath

Descripcion

2

5

UPS.Power Summary. Present Status. Emergency Stop

0: Sin emergencia off
1: Emergencia off

To pinpoint the specific alarm indicating the status of the Emergency Power Off (EPO), you should focus on Register 5

(which is Register 6 in the program) and examine the hit at position 2.

1. Select Register 6 in your program or control interface.

2. Check if bit number 2 within Register 6 is set to the “on" position.

If the bit is activated, it will confirm that the EPO alarm is currently active.

In this context, as evident from the highlighted green box in the previous image, it's clear that the EPO is currently not
active, indicated by the "0" displayed.

However, if you were to activate the EPO (by triggering an "Emergency Off" action), the associated bit for the EPO alarm
would shift from 0 to 1, as illustrated below. This change in the bit's state signifies the activation of the EPO alarm:

4.2. CONNECTED /DISCONNECTED BATTERIES.

In this particular scenario, the goal is to ascertain the status of battery connections, specifically whether the batteries are
currently connected or disconnected. To do so, we will refer to the designated point within the alarm register:

Bit (1~16)

Register (dec)

HidPath

Description

1

1

UPS Battery System. Battery. Present Status. Present

0: Battery not present
1: Baterfa present

16
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To identify the alarm that indicates whether the batteries are connected or disconnected, you should inspect Register 2
(in the program) and specifically, Bit 1.

In the context of the image provided, if you observe a "1," it indicates that the batteries are indeed connected. Conversely,

when a 0" is displayed, as shown in the subsequent image, it signifies the absence of connected batteries within the
UPS.

4.3. END OF BACK UP TIME.

In this scenario, you can ascertain the occurrence of an end of backup time in the UPS by examining Register number 1
and specifically looking at Bit 12. This information is also accessible within the alarm register, as demonstrated below:

Bit (1~16) Register (dec) HidPath Description
12 1 UPS Battery System. Battery. Present Status. 0: Without end of autonomy
TerminateDischarge 1: End of autonomy

Initially, there is enough back up time for the device, as depicted in the first image below. However, after some time, the
battery capacity depletes, and this is indicated through the previously mentioned bit, as demonstrated in the second
image provided subsequently.
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5. ANNEXI. ASCII TABLE.

To convert from decimal to hexadecimal, you can use online calculators such as "Decimal to Hexadecimal Converter"
available on websites like rapidtables.org.

IMPORTANT: Additionally, there is also a document that explains the functioning of binary/decimal/hexadecimal
numbers, which will facilitate the implementation and reading of the information provided by the MODBUS
protocol.

18
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6. ANNEXII

.MODBUS TABLE.

Regis-
Description Lty tration | Datatype Detailed description RWRO Un. L L
(byte) 1~3K | 4~10K
(dec)
Alarm record 1 2 1 Alarm See "Definition of alarm records". RO Y Y
Alarm record 2 2 2 Alarm See "Definition of alarm records". RO Y Y
Alarm record 3 2 3 Alarm See "Definition of alarm records". RO Y Y
Alarm record 4 2 4 Alarm See "Definition of alarm records". RO Y Y
Alarm record 5 2 5 Alarm See "Definition of alarm records". RO Y Y
Alarm record 6 2 6 Alarm See "Definition of alarm records". RO Y Y
Alarm record 7 2 7 Alarm See "Definition of alarm records". RO Y Y
1 17 Measure | Value of the battery test result: RO Y Y
1: Performed and passed
2: Reserved
Battery test result 3: Completed and Error
4: Aborted
5: In progress
6: Test not started
1 25 Measure | Battery state of charge: RO Y Y
1: charging
2: discharging
Charger mode 3-floating
4: atrest
5: charger off
Active power setting 2 26 Measure | Nominal value of active power RO 100W Y Y
Apparent power 2 27 Measure . RO 100VA Y Y
) i Apparent power rating
configuration
1 28 Measure | 1: Off Line / Line interactive RO - Y Y
Converter type 2: On Line (single UPS)
3: On Line - Unitary/Parallel (in parallel with another UPS)
Network frequency 1 2 29 Measure | Actual value of AC mains frequency RO dHz Y Y
Mains voltage 1 phase 1 2 30 Measure | Actual voltage value of phase 1 AC mains voltage RO dv N Y
Mains voltage 1 phase 2 2 31 Measure | Actual voltage value of phase 2 AC mains voltage RO dv N Y
Mains voltage 1 phase 3 2 32 Measure | Actual voltage value of phase 3 AC mains voltage RO dv N Y
2 33 Measure | For single-phase UPS, actual AC mains voltage value. RO dv Y Y
Mains voltage 1 For three-phase UPS, average of the measurements of
the 3 phases.
Network frequency 2 2 34 Measure | Actual value of AC Bypass frequency RO dHz Y Y
Mains voltage 2 2 38 Measure | Actual value of AC Bypass voltage RO dv Y Y
Active power output 2 39 Measure | Actual value of active power RO W Y Y
Apparent power output 2 40 Measure | Real value of apparent power RO VA Y Y
Output current 2 41 Measure | Real value of the output current RO dA Y Y
Output frequency 2 43 Measure | Real value of frequency RO dHz Y Y
Output voltage 2 59 Measure | Real output voltage RO dv Y Y
1 60 Measure | 1:1 phasein/ 1 phase out RO - Y Y
2:2 phase in / 2 phase out (or separate phases)
Input phase Output phase 3:3 phasein/ 1 phase out
4: 3 phase in / 3 phase out
Battery voltage configuration 2 61 Measure | Nominal battery voltage RO dv
1 62 Measure | UPS operating mode RO -
If n=0, the UPS is in Power On mode.
If n=1, the UPS is in Standby mode
If n=2, the UPS is in Bypass mode
Working mode If n=3, the UPS is in Line mode
g If n=4, the UPS is in Battery mode
If n=5, the UPS is in Battery test mode
If n=6, standby
If n=7, the UPS is in Converter mode
If n=8, the UPS is in ECO mode
Percentage output load 1 63 Measure | Percentage output load RO % S S
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Regis-

Description Length tration | Data type Detailed description RWRO Un. . Ul
(byte) 1~3K | 4~10K
(dec)
Remaining capacity 1 64 Measure | Remaining battery level RO % Y Y
Working time until cut 4 66 Measure | Battery remaining time RO S Y Y
Ambient temperature 2 67 Measure | UPS internal temperature RO °K Y Y
Battery voltage 2 68 Measure | Battery branch voltage RO dv Y Y
1 69 Measure | 1: Load segment supported RO Y Y
Supported load segment 0: Load segment not supported
Number of battery branches 1 76 Measure | Number of external battery branches RO Y Y
Output power factor 1 103 Measure | Power factor, -1.0~1.0 RO %
4 110 Measure | UPS battery capacity. RO As Y Y
: ) Normally this is the capacity of the internal battery.
Battery design capacity \When the customer adds an external battery,
- Internal battery capacity + external battery
1 112 Measure | 0: ABM disabled RO - Y Y
ABM enabled charger 1 ABM enabled
Batterv start-u 1 115 Measure | 0: ABM disabled RO - Y Y
¥ P 1:ABM enabled
High output voltage transfer 2 116 Measure | High threshold on mains AC voltage for switching to RO v Y Y
threshold battery.
Output undervoltage transfer 2 17 Measure | Low threshold on mains AC voltage for switching to RO V Y Y
threshold battery.
- - >
Overload alarm threshold 1 118 Measure | Percentage out_put load threshold, line to UPS design and RO % Y Y
cannot be configured by users.
1 119 Measure | Load segment count. RO - Y Y
. 0: load segment not supported
Counting of load segments 1: supported schedulable load segment 1
2: programmable load segment 2 supported
UPS protocol version z o8 UPS*. Modbus protocol version R0 i ! !
Information
UPS model name 3 o089 UPSﬁ Model name R0 i ! !
Information
UPS Part No. 21 el UPS_ 1 part number R0 i ! !
Information
UPS Product name 20 047 UPS_ 1 Product name R0 i ! !
Information
UPS serial number 16 %5 UPS*. Serial number R0 i ! !
Information
FW version of the UPS I 965 UPS? Firmware version R0 i ! !
Information
1 571 UPS_ 0: Acid battery RO - Y Y
UPS battery type Information | 1: Li-lon battery
1 700 Command | General battery test command RW Y Y
0: Reserved
Gerera bty tst T Quicktest
2: Reserved
3: Test aborted
Battery test with life 2 701 Command | Advanced battery test for specific battery life RW S Y Y
Battery test with level 1 702 Command | Advanced battery test up to a specific level RW % Y Y
Frequency setting 2 703 Parameter | Nominal value of the output frequency RW dHz Y Y
Voltage setting 2 704 Parameter | Rated output voltage RW dv Y Y
Delay of output 1 before 4 705 Command 1n de\ayed action RW S Y Y
shutdown 0: immediate action
-1: Cancel / No action
Delay of departure 1 before 4 707 Command 1n delayed act\(_)n RW s Y Y
start-u 0: immediate action
P -1: Cancel / No action
4 709 Command | 1-n: delayed action RW s Y Y

Delay of output 2 before
shutdown

0: immediate action
-1: Cancel / No action
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Regis-

Description Length tration | Data type Detailed description RWRO Un. . Ul
(byte) 1~3K | 4~10K
(dec)
Delayed start 2 before 4 m Command 1n de\ayed actpn RW S Y Y
start-u 0: immediate action
P -1: Cancel / No action
1 713 Parameter | 0: Automatic range RW Y Y
Converter mode )
1:Frequency Converter
Auto restart 1 714 Parameter | 0: Auto restart disabled RW Y Y
. 1: Auto restart enabled
1 715 Parameter | 1: Bypass standby enabled RW Y Y
Control Standby 0: Bypass standby disabled
2 718 Parameter | ECO mode: RW Y Y
High Efficiency enabled 0: Disabled
1: High Efficiency Mode enabled
Buzzer settin 1 721 Parameter | 1: Disabled RW Y Y
g 2: Enabled
4 728 Command | Delay before start cut-off RW S Y Y
1 to n: Delayed action
Delay before shutdown 0- Immediate action
-1: Cancel / No action
4 730 Command | Delay before restart of the output RW S Y Y
1 to n: Delayed action
Delay before start-up 0: Immediate action
-1: Cancel / No action
2 1006 Information | 10T connection status RO Y Y
loT Low byte:

loT connection status

0: loT embedded not connected.
1: loT embedded connected.

INSTALLATION AND GUIDE

MODBUS PROTOCOL TWIN PRO3/RT3 4..10kVAI/I

21



7. ANNEXIII. DEFINITION OF ALARM REGISTERS.

Bit Registra- HidPath Description UPS UPS
(1~16) | tion (dec) 1~3K | 6~10K
! 1 SAl.BatterySystem.Battery.PresentStatus.Present 0 Battery not present ! !

1: Battery present
4 1 SAl BatterySystem.Charger.PresentStatus.InternalFailure O Charger OK ! !
1: Charger failure
12 1 . : 0: No end of backup time Y Y
SAl BatterySystem.Battery.PresentStatus. TerminateDischarge 1- End of backup time
6 2 SAl.PowerConverter.Input{1].PresentStatus. WiringFault O Input wiring oK . ! !
1: Input wiring defective
10 2 SAl PowerConverter.Input[1].PresentStatus. 0: AC frequency in range Y Y
FrequencyOutOfRange 1: AC frequency out of range
1 ! SAl.PowerConverter.Input{1].PresentStatus.VoltageOutOfRange O AC voltage in range ! !
1: AC voltage out of range
8 3 SAl PowerConverter.Input[2].PresentStatus. 0: Bypass frequency within range Y Y
FrequencyOutOfRange 1: Bypass frequency out of range
10 3 SAl PowerConverter.Input[2].PresentStatus.InternalFailure O Bypass dev!ce OK Y Y
1: Bypass device failure
1 3 SAl.PowerConverter.Input[2].PresentStatus.Overload U No bypass overioad ! v
1: Bypass overload fault
1 4 SAI PowerConverter.Output.Overload[1].PresentStatus. 0: No power overload pre-alarm Y Y
OverThreshold 1: Power overload prealarm
2 4 SAl PowerConverter.Output.Overload[2].PresentStatus. 0: No output short-circuit N Y
OverThreshold 1: Output short-circuit
1 4 SAIl.PowerConverter.Output.PresentStatus.ShortCircuit U No output sho_rt—m_rcun Y ¥
1: Qutput short-circuit
1 5 SAI.PowerSummary.PresentStatus. 0: Low battery clear Y Y
BelowRemainingCapacityLimit 1: Battery low
? o SAI.PowerSummary.PresentStatus.EmergencyStop U No emergency shutdown ! !
1: Emergency shutdown
: 0 SAl.PowerSummary.PresentStatus.FanFailure O Fan OK ! !
1: Fan failure
4 o SAl.PowerSummary.PresentStatus.Good U The load 15 not powered. ¥ ¥
1: The load is powered.
o o SAl.PowerSummary.PresentStatus.InternalFailure D NO. fautt ! !
1: Failure occurs
6 5 Overload alarm and fault summary: Y Y
SAl.PowerSummary.PresentStatus.Overload 0: No output overload
1: Alarm or overload fault
7 5 0: UPS temperature OK Y Y
SAI.PowerSummary.PresentStatus.OverTemperature 1: UPS temperature high
J 0 SAl.PowerSummary.PresentStatus.NeedReplacement 0 Battery OK . v v
1: Battery defective
13 o SAI.OutletSystem.Outlet[2]. PresentStatus. SwitchOnOff 0 Group T off v !
1: Group 1 on
15 0 SAl.PowerSummary.PresentStatus.ACPresent 0 Normal AC loss ! !
1: Normal AC present
16 o SAl.PowerConverter.Inverter.PresentStatus.CurrentLimitation 0 No currem .Mm ! !
1: Current limit alarm
3 6 : 0: Charger voltage OK Y Y
SAl BatterySystem.Charger.PresentStatus.VoltageTooHigh 1: Charger voltage high
i 6 SAl BatterySystem.Charger.PresentStatus.Voltage TooLow 0 Charger voltage OK ! !
1: Charger voltage low
5 6 . 0: DC/DC OK Y Y
SAl.PowerConverter.Chopper.PresentStatus.InternalFailure 1 DC/DC fault
10 6 SAl.PowerConverter.Input[5].PresentStatus. 0: High efficiency frequency OK Y Y
FrequencyOutOfRange 1: High efficiency frequency loss
1 7 0: High efficiency voltage OK Y Y

SAI.PowerConverter.Input[5].PresentStatus.VoltageOutOfRange

1: High efficiency voltage loss
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Bit Registra- HidPath Description UPS | UPS
(1~16) | tion (dec) 1~3K | 6~10K
4 / SAl.PowerConverter.Inverter PresentStatus.InternalFailure 0 Inverter OK ! !

1: Inverter failure
/ / SAl.PowerConverter.Inverter.PresentStatus.Voltage TooHigh 0 In\_/e_r ter vo.\tage OK v !
1: Minimum inverter voltage
f / SAl.PowerConverter.Inverter.PresentStatus.Voltage TooLow O In\(eﬁ ervo.\tage OK ! !
1: Minimum inverter voltage
3 / SAl PowerConverter.Rectifier PresentStatus.DCBusUnbalanced D DC bus OK ! v
1: DC bus unbalanced
12 / SAl PowerConverter.Rectifier.PresentStatus.InternalFailure O Rect!ﬁ'er OK Y Y
1: Rectifier failure
14 8 0: The battery test result is in progress, unknown or the Y Y
SAl BatterySystem.Battery.PresentStatus.Battery TestOK battery test is not successful.
1: Battery test is successful
15 8 0: Battery test result is in progress, unknown or battery Y Y
SAl BatterySystem.Battery.PresentStatus.BatteryTestFAIL test does not fail
1: Battery test fails
16 8 0: The battery test result is in progress, unknown or the Y Y

SAl BatterySystem.Battery.PresentStatus.BatteryTestAborted

battery test has not been aborted.
1: Battery test has been aborted.
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