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Summary:
This document provides information about how to connect a Set Free or Utopia system into a BACNET
installation
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1. CURRENT HITACHI BACNET ADAPTOR (HC-A64BNP) CANCELLATION.

It is informed that HC-A64BNP, BACNET Adaptor for PAC systems, is not available for sales and, therefore,
“SG201120AE: Product News, Introduction of Upgraded HC-A64BNP BACnet Adaptor” is cancelled.

Current HC-A64BNP was designed based on Japanese Market view. The design concept requires a complex
commissioning procedure in order to correctly set up the BACNET adaptor and, it means BACNET adaptor is
not standard and it requires 100% personalization for each installation. Due to this complexity, it is

discontinued from the Hitachi catalogue.

2. ALTERNATIVES BACNET ADAPTORS

There are several BACNET adaptors that can be used for the integration of SET FREE/UTOPIA systems into a

BACNET installation.

2.1. PROPOSED CONCEPT

Set Free or Utopia units can be connected into a BACNET installation by using a double gateway system:

- HITACHI Modbus gateway: HC-A(8/32/64)MB which provides HLINK data into a Modbus protocol

- Standard MODBUS-BACNET gateway available in the market which transfers Modbus data into a

BACNET data
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Concept diagram:

BACNET
Annection type:

* RTU

N
‘ . TCP

'MODBUS

2.2. SOLUTION EXAMPLE

There are wide several solutions available in the market which should allow the transfer of Modbus collected

data by Hitachi gateways into a BACNET data.

The following parts will describe the solution offered by Intesis Software company:

221 MODBUS-BACNET ADAPTORS

Intesis Software have 6 possible devices available for such application which are different in terms of n° of

points (parameters) available and the type of Modbus channel desired:

MODBUS BACMET TOTAL
MODEL

CHANMEL | CHANMNEL POINTS
IBOX-BAC-MBRTU-100 100
IBOX-BAC-MBRTU-A RTU 485 300
IBOX-BAC-MBRTU-B 3000

IF Server

IBOX-BAC-MBTCP-100 100

ETHERMET
IBOX-BAC-MBTCP-A TP 500
|IBOX-BAC-MBTCP-B 3000

Note: BACnet ASHRAE 135 — 2001 Annex J - BACnet protocol compatible devices or systems

using the gateway IntesisBox BACnet/IP Server
Therefore, when selecting devices for a certain installation, it is relevant:

The n° of parameters to be controlled by BACNET/each IU
Total No. I.U.--> Selection of Hitachi Modbus gateway

PN~

Desired intermediate Modbus channel: RTU or TCP —> Selection of Intesis

From 1.and 2. It is estimated the Total N° of required points (parameters) —> Selection of Intesis adaptor

Hitachi Air Conditioning Products Europe, S. A.U

Barcelona (Spain) No

EG-2014050

DSF0011.r0




Distributed to ® Areas:
All Areas The middle East
H I TA C H I Europe © | Southeast Asia
Australia Africa
Others ( )
. . DATE: OCT.2014
TECHNICAL SUBJECT: Utopia and Set Free systems connectivity to
BULLETIN BACNET installations PAGE 3/14
BMS ARQUITECTURE (case of Modbus RTU — BACnet/IP)
BACnet/IP
i m===a RS485 (can be also RS232 for single slave connection)
Ethernet
BACnet/IP gmmeem— * e EEEEEEE SRR S
system | TriteslcBox | Modbus RTU “yg
Modbus Modbus Modbus
slave slave slave
LinkBoxBacnet RS232

Configuration
software

2.2.2

&

nly needed for configuration

MODBUS-BACNET ADAPTORS SELECTION

The following table shows a representative table about recommended adaptors for different installation sizes
depending on the selected parameters, n° of I.U, and Modbus channel:

INSTALLATION HITACHI MODBUS GATEWAY INTESIS BACNET ADAPTOR
MODBUS MAX. N2 TOTAL TOTAL BACNET
Neof I.U. | N2 POINTS MODEL MODEL
CHANNEL of I.U. POINTS POINTS | CHANNEL
100 IBOX-BAC-MBRTU-100 100
RTU 485 208 IP Server
100 IBOX-BAC-MBRTU-A 500
upto8 HC-A8MB 8
500 IBOX-BAC-MBTCP-100 100
ETHERNET TCP 208 IP Server
500 IBOX-BAC-MBTCP-A 500
100 IBOX-BAC-MBRTU-100 100
up to 32 HC-A32MB RTU 485 32 576 IP Server
500 IBOX-BAC-MBTCP-A 500
500 IBOX-BAC-MBTCP-100 500
RTU 485 IP Server
500 IBOX-BAC-MBTCP-A 500
up to 64 HC-A64MB 64 1664
1664 IBOX-BAC-MBRTU-B 3000
ETHERNET TCP IP Server
1664 IBOX-BAC-MBTCP-B 3000
up to 128 3000 PSC-A160WEB1| ETHERNET TCP 128 4096 IBOX-BAC-MBTCP-B 3000 IP Server
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2.3. EXAMPLE OF BACNET CONFIGURATION
2.3.1 BMS INSTALLATION CHARACTERISTICS
This chapter provides a configuration example of:
- IBOX-BAC-MBRTU-100
- HC-A32MB
The representative installation consists in the following units:
- RAS-8FSXNH, 4*RCI-2.0FSN3
- RAS-12FSXN1E, 2*RPI-6.0FSN4E
The following parameters have been set up for the BACNET communication:
(Based on PMML0191 A, HC-A32MB)
Address Name Description Values Read/Write
0 EXIST Exist 0: Not exist Read
1: Exist
| SYSTEM_ADDRESS System Address H-LINK 1: 0~ 15 Read
2 UNIT_ADDRESS Unit Address H-LINK 2: 0~ 63 ed
3 ONOFF_SET On/Off setting order: 0: Stop Read/Write
1: Run
4 MODE_SET Mode Setting order 0: Cool Read/Write
1: Dry
2: Fan
3: Heat
4: Auto
5 FAN_SET Fan Setting order: 0: Low Read/Write
1: Medium
2: High
6 TEMP_SET Setting Temperature: 17°C ~ 30°C Eead/Write
17 LOUVER_SET Louver Setting: 0~ 8 (8 1s Auto) Read/Write
8 CENTRAL_SET Central Setting (2) Bit 0: On/Off (always can be Read/Write
stopped)
Bit 1: Mode
Bit 2: Setting Temp
Bit 3: Fan
15 READ _TIN Inlet temperature reading -63°C ~ 63°C Read
16 (1) READ_TOUT Qutlet temperature reading -63°C ~ 63°C Read
19 ERROR_CODE Alarm Code Alarm unit from 7-segment Read
20~-21 {Not used) (Not used) (Not used)
22 OPER_CONDITION Unit Operation Condition 0: OFF Read
1: Thermo OFF
2: Thermo ON
3. Alarm
23~31 (Not used) (Not used) (Not used)
Hitachi Air Conditioning Produpts Europe, S. A.U No EG-2014050
Barcelona (Spain)

DSF0011.r0




Distributed to ® Areas:

All Areas The middle East
H I TA C H I Europe © | Southeast Asia
Australia Africa
Others ( )
DATE: OCT.2014

TECHNICAL
BULLETIN

SUBJECT: Utopia and Set Free systems connectivity to

BACNET installations

PAGE 5/14

2.3.2 SOFTWARE CONFIGURATION

LI}

|5 8| ¥ Active & AutoScrol [ Loglofile

Install in a computer the following file for the system configuration:
“LinkBoxBacnet”: setupv_LinkBoxBacnet_1_1_28 eng.exe (version n°_1_1_28 could change)

O start “LinkBoxBacnet” application and the following screen should appear:

O Select “Config” button from the upper menu on LinkBoxBacnet
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The “Configuration Modbus” window will be opened. Bacnet and Modbus parameters must be configured from
this screen
f & Configuration Modbus - Max.Devices:254 - Max Points:500 = | E [ J
{ Comecton || Sionais |
Bacnet / IP ModBus
[e2T500700 |p C b Mame
-] [
| PRR B0 Nebdask i 0
[7 G Baud iats Devicz 3 Slave
SR : Devica 4
47808 Forl Eacnet =z Devios 5
Data Bits
. L Earity
IM:-cBusGaleu\ag. e = 'i‘l
Yerson 1000 Timeout poling
ABasc =l | B)  Timeouk interframe |N$B. LSB | Dyteoider
Fimnware Yarsion
|Vd.1.a vl
Save Exi
© BACNET IP configuration Parameters
The following parameters must be configured based on BACNET IP intended configuration
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Bacnet / IP

NO O WN =

| 192168100100 |p ¢— 1

| 2552552550 MNetMask €¢—— 2
[ Gateway —— 3
| 47808 Port Bachet¢—— 4

Device

[ 100 < 5
Device Name

[ModBus Gateway 4—— 6
Version

[A-Basic L‘ < 7

Firmware Version

Valx v ¢ 8

IP Address for the gateway

IP Net Mask for the gateway

Fill it in case of a router is used

Enter the BACNET port number used by the gateway (by default 47808, which is BACO).
Enter the BACNET device for the gateway (must be unique inside BACNET system)
BACNET device name

BACNET gateway model: Set tiny, basic or extended according to the adatpro device:

IntesisBox_Bacnet_Modbus-100 - Tiny model
IntesisBox_Bacnet _Modbus-A - Basic model
IntesisBox_Bacnet_Modbus-B - Extended model

Select the gateway firmware version. If the configuration is not correctly done, the application will work.
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O MODBUS interface configuration parameters

The following parameters must be configured based on HITACHI Modbus gateway

ModBus
Connection Devices MName
{— [Feas <] | — e ;
Baud rate gz::z: g Slave #
2 —») m gevice 4 ,ﬁ_ 8
evice 5
Data Bits
3—> [5 <]
Parity
4 —> [none ~| _+- |4 9

5—>» | 1000 Timeoutpolihg
6 — | B0 Timeoutintefframe  |MSB.LSB  w| Byte orderd 10

11

Note: This BACnet adaptor allows communication with several Modbus gateways but it is recommended to used
only on Modbus gateway.

1

» A wWN

= © 00 N

11

Type of connection RS232 or RS485. All Hitachi gateways can operate by RS485
Note: Since the adaptor device used for this example is a RS485, TCP option is not displayed.
Baud rate used for communication, 19200 or 9600. Both are available for Hitachi gateway
Data Bits used: 8
Parity used: Set according to the Hitachi gateway setting.
Time in miliseconds between two consecutives polling cycles:

= 100ms for HC-A(8/32/64)MB

Interframe time (in milliseconds), some devices need interframe delay to communicate properly. Increase
this timeout if you experience communication problems with slaves.

Name used for identification purposes

Enter the slave number configured on the Modbus: Recommended 0

To add or erase devices (Up to 254 devices)

Modbus endianism. Byte order for data fields inside Modbus communication (LSB..MSB or MSB..LSB. It
will depend on the slaves, consult the slave documentation for details. If unknown just try the two possible
choices and see if the read values make sense. This affects to all data fields of all slaves defined.

List of Modbus slave devices.
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O Sselect “Signals” folder on Configuration Modbus window to configure the signals list (the IntesisBox internal
points)

§

g Configuration Modbus - Max.Devices:254 - Max Points=500

Bacnet / IP ModBus
- LCornechon Devices Nane
[792768.700700 |p
Ro4E
| w0 Mebdack Devics 2 At
Ii f Baud iatz Devicz 3 =
=aizviay E0 - " Devics 4
I 47608 For Bachst Devicz 5
Data Bits
Device
=—=ytg 8 =
| 100 ;
_ Parily
Device Mame [ al
IM acBus Gateway
Wersion 1000 Timeowt poling
|<°-'BGS'C = E]  Timeout interframe MSB.LSB = | Byte ouder
|\)‘ 4.1 -

v
#  |Dev|Modbus code |Format |Add  |Bit |Frac|BacName |BacTy| BacID|Active [Units
1 1| 0-Communication Error = & 0 Communication Error Dev.l 3Bl 0-MNo
2 2| 0-Communication Error = - 0’ Communication Error Dev.2 3BI 0-No
3 3 0-Communication Error - - 0 Communication Error Dewv.3 3-BI 0-No
4] 4 0-Communication Error - - - 0 Comrmunication Error Dev.d 3Bl 0-No
5|  5i0-Communication Error  §- - 0 Communication Error Dewv5 3Bl 0-MNo
1 1 3-Read analog registers 2 -16 bits uns 20000 0 EXIST1 1-A0 0 1-Yes no_units (35)
2 1/ 3-Read analog registers 2 - 16 bits uns 20001 0 SYST ADD1 1-A0 1 1-Yes no_units (35)
3 1/ 3-Read analog registers 2 - 16 bits uns 20002 0 IUADDR1 1-A0 2 1-¥es no_units (95)
4 1 BWrite 1 analog register  2-16 bits uns 20003 0 ONOFF SET 1 0-Al 3 1-¥es no_units (95)
5| 1 6%rite 1 analog register 2 -16 bits uns 20004 0 MODE SET1 0-A 4 1-¥es no_units (95)
B 1/ 6%rite 1 analog register 2 - 16 bits uns 20005 0 FANSET1 0-Al 5 1-Yes no_units (95)
7 1/ BMWrite 1 analog register 2 - 16 bits uns 20008 0 TEMPSET1 0-Al B 1-Yes degrees_Celsius (B2)
8] 1 BWrite 1 analog register 2 -16 bits uns 20008 0 CENTRALSET1 0-4l 7 1-¥es no_units (95)
Sl 1 3-Read analog registers  3-16 bits sig 20015 0T 1-A0 8 1-Yes degrees_Celsius (62)
10| 1 3-Read analog registers  3-16 bits sig 20016 0TO1 1-A0 9 1-ves degrees_Celsius (62)
11 1/ 3-Read analog registers 2 -16 hits uns 20019 0 ERROR CODE1 1-A0 10 1-Yes no_units (95)
12 1/3-Read analog registers 2 - 16 bits uns 20022 0 OPER. COND. 1 1-A0 11 1-¥es no_units (95)

Rows 1~5 about Communication Error are set by default
Signals (rows in the grid) can be added or deleted selecting the desired row and clicking Add or Delete buttons.
Multiple consecutive rows can be deleted too.
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Signal number

Device number related with list of devices on Configuration Modbus window.
Modbus function code:

Hitachi recommendation:

Select 3- Read analogue register (Read only) for all monitoring parameters

Select 6- Write1 analogue register (Read/write) for all input signals

Read Hitachi Modbus gateway manual in order to find out which parameters are read only or both
read/write.

e.g.:
- Systems Address and Unit Address must be set as “3”, Read only
- TEMP_SET must be set as “6”, Read/Write

From the HC-A32MB Manual
3.1.1 Data available

Address Name Description Values Read/Write
0 EXIST Exist 0: Not exist Read
| 1: Exist
[T |SYSTEM ADDRESS | Sysiem Address H-LINK 1: 0~ 15 "
2 UNIT_ADDRESS Unit Address H-LINK 2: 0~ 63
3 ONOFF_SET ON/Of setting order. 0. Stop Read/Wie
1: Run
4 MODE_SET Mode Setting order 0: Cool Read/Write
1: Dry
2: Fan
3: Heat
4: Auto
5 FAN_SET Fan Setting order: 0: Low Read/Write
1: Medium
2. High
6 TEMP_SET Setting Temperature: 17°C ~ 30°C Read/\Write
7 LOUVER_SET Louver Setting: 0~ 8 (8is Auto) Read/Write

Modbus data Format ;

Hitachi recommendation:
Select 2. 16 bits uns: 16 bits unsigned for all parameters except Tin and Tout
Select 3. 16 bits sig: 16 bits signed. The MSbit represents the sign just for Tin and Tout

Modbus register address to use by Intesis/Box to read or write the variable into the Modbus device.
Refer to the Modbus documentation to identify the variables available and its register address

e.g: Following the previous same example (3)

- Systems Address and Unit Address must be set as 20001, 20002 for the IU n°1, 20033, 20034 for the 1U
n°2, etc

- TEMP_SET address must be set as 20006 for the 1U n°1, 20037 for the IU n°2, etc
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6 Bit used inside the Modbus register to encode the digital value for the point.

10

11

12

Not used.

Fractional part to consider for the points value when read/write.

It is recommended to use always “0” in all parameters

BACNET object name for the signal, recommended to give a descriptive name.
BACNET object type for the signal.

Hitachi recommendation:
There is a correspondence between Modbus configuration and BACnet object

Select 3- Read analogue register (Read only) for all monitoring parameters - 0-Al
Select 6- Write1 analogue register (Read/write) for all input signals = 1-AO

e.g: Following the previous same example (3):
- Systems Address and Unit Address must be set as: 1-AO
- TEMP_SET object type must be set as: 0-Al

BACNET object number for the point. It can be manually entered by the user, but is recommended to let
LinkBoxBacnet assign automatically object instance numbers for the points when saving the auto
configuration

Indicates if the signal is active or not for the integration. Select Yes (1: Active)

Units

For parameters which figures can be expressed in units like temperatures

Set “No units (95)” for all parameters except Temperature parameters (TI, Tout, Temp_SET)
Set: “degrees_Celsius(62)” for all Temperature parameters (TI, Tout, Temp_SET)

(6 Saving Configuration

Click the button Save. Once accepted the pop-up message, that will save the project in the folder on hard
disk.

You will be prompted to generate the configuration file to be sent to the gateway,

o If YES is selected, the binary file (Modbus.LBOX) containing the configuration for the gateway will
be generated and saved also into the project folder.

o If NO is selected the binary file needs to be created before following the next steps. To do so
open the Configuration window and restart from step 1

A pop-up message will show up asking if you want to preserve the Object instance numbers. BE
CAREFUL using this feature.

0 If NO is selected all the object instance numbers for the points will be automatically reconstructed
and thus loosing previous instance numbers, if defined. ONLY USE this option for a brand new
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configuration not previously running in the gateway and therefore not yet integrated into the
BACnet system

0 Select Yes for configurations previously running in the gateway and already integrated into the
BACnet system that had been extended with a few more points that must respect the previously
defined object instance numbers. All the points with object instance numbers defined will be
respected. LinkBoxBacnet will automatically assign object instance numbers to ones without it.

e As the final step, a pop-up message will ask if you want to see the BACnet points list report, If you select
Yes, a text file called Modbus- BACNET OBJECT LIST.TXT will be generated and saved into the project
folder containing a report of all the point's BACnet information (for informative purposes at user level).
The file will be also opened in the notepad, it looks like this:

Objldent ObjType Olnst ObjName
00000000 0-Al 0000 Al_1_read
00000001 0-Al 0001 Al_2_read
04194304 1-AO 0000 AO_1_read_write
04194305 1-AO 0001 AO_2_read
04194306 1-AO 0002 AO_3_write
08388608 2-AV 0000 AV_1_read_write
08388609 2-AV 0001 AV_2 read
12582912 3-Bl 0000 Communication Error Dev.1
12582913 3-BI 0001 BI_1_read
12582914 3-Bl 0002 BI_2_read
12582915 3-B1 0003 BI_10

12582916 3-Bl 0004 BI_11

16777216 4-BO 0000 BO_1_read_write
16777217 4-BO 0001 BO_2_read_write
20971520 5-BV 0000 BV_1_read_write
20971521 5-BV 0001 BV_2 read_write

e Once in the configuration window again, click on exit. The configuration is ready to be sent to the

IntesisBox

The configuration cannot be received from the gateway to LinkBoxBacnet, it can only be sent.

NOTE: This document just explains the concept of how to use an Intesis BACnet adaptor into a
Hitachi air conditioning installation. For further installation details please check product manuals of
both Hitachi Modbus gateway and Intesis BACnet Adaptor
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