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LG CHILLER MODBUS INTEGRATION INTO LG MS-E10 CONTROLLER

Scope & Target Audience
This document is intended to serve as a quick guide for an experienced LG Niagara Systems Integrator (Sl) and

Controls Engineers to install the LG Modbus Chiller Device into LG MultiSITE PBASE 10 (MS-E10) controller.
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INSTALLATION

1. Obtain a copy of LG’s MultiSITE Supervisor 4.10 install pack from your authorized representative.
2. Unzip the Zip file provided and copy the station folder beginning with name LGModbusChillerStation to your
Niagara station USER HOME as shown below.

€« v 1 > ThisPC > Local Disk (C:) > Users > harish.ramakrishnan > Niagarad.10 »> tridium > stations

Name - Date modified Type

s Quick access
I Desktop

& Downloads

LGModbusChillerStation_06102022 6/23/2022 %29 AM  File folder
LGModbusChillerStation_06232022 6/23/2022 10:24 AM  File folder

3. Save the Jar files into the Modules folder of your MultiSITE Supervisor 4.10 install as shown below

=

Home Share View

— ‘T > ThisPC > Local Disk (C:) > Niagara » Niagara-4.10.2.52 > modules

Name Date modifiec

o Quick access
Il Desktoo

| £ Igcontrols-rt.jar 6/23/2022 9:28 AM Executable Jar File 50 KB

4. Establish platform connection and then go to TCP/IP settings and change the LinkSettings to Standard if it is
not already set (applicable to MS-E10 only).

5. Commission the controller to current Niagara version.

6. Copy the provided station template LGModbusChillerStation to the target PBASE10 (MS-E10) during
commissioning. You will be required to enter station’s passphrase to copy the station. The passphrase is
ControlsLab123!.

7. Make sure to select Igcontrols Jar file(s) during commissioning.

8. Watch the commission finish and station restart.

9. Login to the station using the credentials supplied. Station default username is system_admin and the default
password is digital21.

10. Navigate to the ModbusAsync network and notice there is one LG Chiller already pre-added with Modbus
address 1. Note that this Chiller device is fully populated with Max Number of registers (supported by MS-E10)
pre-added.

11. Add additional devices as needed using the New button on ModbusAsync Network.

LG CHILLER MODBUS DEVICE NAVIGATION AND FEATURES

1. If you are using the Template station, it should already have one LG Chiller Modbus pre-added in the Modbus



Device Manager.

2. From the Modbus Device Manager, adding a new device creates a new device with very basic frozen points
that cannot be deleted and also adds some dynamic points that can be deleted by the user. Below is the
workbench view to add a new LG Chiller device.

1. In the Type to Add, leave as LgChiller.
2. Number to Add specifies the number of LG Chiller devices to be added.
3. Starting Address specifies the Modbus device address of the 1st device.

Database

Mame Exts Status Device Address

TypetoAdd LgChiller

Humberto Add

Startingaddress(1-247) L

oK Cancel

B New Folder #Fedit © Tapt & Template Config

3. The newly added device would contain basic points without the cycle point
1. Cycle Setting — Go to the property sheet of the newly added Modbus device. Changing the cycle setting
will appropriately add/delete respective cycle points. If the Cycle information is changed from 20Ton to 40

or 60Ton and vice-versa, then the additional cycle points will be added or removed as applicable.

. Drivers : ModbusAsyncNetwork ¢ LgChiller
o Lechillert gy LegChillers
Property Sheet
& LgChillerl (Lg Chiller)
[ status {ok}
(@ Enabled @ true
(@l Fault Cause
» [J Health 0Ok [27-Jun-22 3:00 PM EDT]
» Q Alarm Source Info Alarm Source Info
[ Device Address 1 [1-247)
» (@ Modbus Config false:order3210
(@ Ping Address Hex ]
(W Ping Address Data Type Integer Type
[ Ping Address Reg Type Holding
(Ml Poll Frequency Normal
[ Input Register Base Address Hex ]
[l Holding Register Base Address Hex 0
(@ Coil Status Base Address Hex 0
[l Input Status Base Address Hex 0

» [ Device Poll Config

» @ Points

[l Modbus Data Mode
§ Auto ynamic Points On Star
[ Auto Add D P On Start

(W Cycle Setting

Device Poll Config Table
Lg Chiller Points

Use Network Dats Mode
. true
Cyclel _20Tons

Cyclel 20Tons

Cyclez _40Tons

Cycle3 _60Tons



4. Auto Add Dynamic Points on Start (True/False) — This property specifies the behavior upon station start in
regards to adding/checking for standard driver defined dynamic points.
1. If the user decides to delete all or some of the dynamic points, then this property must be set to “false”
prior to re-starting the station after making necessary additions/deletions.
2. If this property is set to true and station restarted, then the driver automatically adds certain dynamic
points.
5. Navigating to Modbus Points Manager. Right clicking on writable points and adjusting the value to the desired

value initiates a write action that is sent to the LG Chiller. See example below.

5.36.48 (LGModbusChillesStation)  : Station (LGModbusChillerStation) @ Config  © Drivers  © ModbushsyncNetwork  : LgChillerl

D) Failure Cod

Cooling Target Temp Setting
o

Heating Target Temp Setting

Hierarchy

& Platform
Platfom
136.166.151.73
Palette a

6. On the slot sheet of the LG Chiller Modbus Device, you will notice a frozen action slot called
“addDynamicPoints”. This is a frozen action slot type. If a user deletes some or all of the driver defined
dynamic points, then by invoking this action, those dynamic points can be added back into the driver without

having to go through a station re-start.

s L GMadbusChillerststion) Station (LGMadbuschillerstation) confy wers MadbusksyneNetwork Lechillers

+ Nav 7 i vechilen | €3 .usssyncketworkiLgchieri () platformsk

Slot Sheet

- Palette

= @ 3

0000000000000000000000000/¢

O-adion 25 sddoynamicPoints Add BynamicPolnts Frozen  h voidiveid)

1. The slot needs to be unhidden first and then the action can be invoked from the Nav tree as shown below

& Station (LGModbusChillerStation) O Property
‘ Alarm O Property
© config

Views

@ Services
0 Drivers
 niagaran New Export To Bacnet

 Bacnetne Add Dynamic Points
| Edit Tags

Actions Ping

- J
LRS-l Make Template O Action
O Property

O Property

Cut

2. Even if the Auto Add Dynamic Points on Start property is set to “False” and this action invoked manually

by the user, the driver adds the dynamic points. Use case for this may be instances where the user may



want to keep some of the dynamic objects and delete the rest. In lieu of the ones deleted, the SI may
choose to add some custom registers and at all times maintain the global point capacity.

3. When the Auto Add Dynamic Points on Start property is set to false, the driver will no longer attempt to
add any dynamic points on start. The driver now has maximum flexibility to use standard registers and
also add custom registers.

LG CHILLER BACNET EXPORT

1. The LG Modbus Chiller application in MultiSITE Supervisor offers out of the box and on-demand functionality
to export the Modbus registers as BACnet objects. These BACnet objects can then be read and written to by a
third party BMS Controller or supervisor.

2. From the Nav tree view of the LG Chiller device, right click and then go to Actions Export To BACnet.

8 Niagara Workbench

File Edit Search Bookmarks Tools Window Manager Help

< o 0O-opf CBOHD - R ¥ © 0 B X E Y D & O
10.195.36.48 (LGModbusChillerstation) . Station (LGModbusChillerStation) Config : Drivers o ModbusAsyncNetwork I LgChiller1 Points
- Nav [1 €3 .klocalDevice/eporiTable €D Foints T Application Director
0 y Netw
t## O & My Network AL
A aarm Name out Absolute Address
© config @ startstop Start [ok] @ def
@ services oad Water Flow Switch Closed [0k}
6 orver

rPump Output on{ok

0.0A {0k modbus:30002

8l Air Temperature 11756.5°F[ok]  modbus:30003

rget Temp Setting

Heating Target Temp Setting

Accumulated Operation Time UpperLevel
© ipps

& Files

&) Hierarchy

@ History

Accumulated Operation Time LowerLevel
OperationModesetting Cooling{ok]

© LoadwaterPumpinterlack true fok} modbus:10006

3. Resultant exported objects should look similar to below. See Appendix | for list of supported LG Chiller modbus

to BACnet export points.

ig @ Daves  : Bscnetuetwork @ LocalDevie  : ExportTable

W ewortTable g Lechilert  gv Application Director

Exported Ubjects

Target Name Object Name

POPPOLOPPOOOOOPOPPOOPOOOODD

4. Invoking that action will cause an export of ALL the registers that are of frozen slot type. In addition, if there are
other Modbus registers that are dynamic slot built-in as part of the LG Chiller Modbus driver, then these
registers will also be exported.

5. Only those Modbus objects that are user added will not be exported to BACnet.

6. If many changes are made to dynamic points or cycle information, it is recommended to do a new BACnet
export by deleting the export objects from the export table and re-invoking “Export To BACnet” action from the
LG Chiller device.

7. In addition, the three error code points (FailureCode, RefrigerantFailurelnfo, CycleFailurelnfo) will attach



BACnet compliant Numeric Cov Trend logs to them when the exportToBacnet action is invoked. The
corresponding BACnet objectIDs for one LG Chiller are shown below. These can be seen on the ExportTable
by accessing Bacnet Niagara Log Export Manager. These logs can then be imported on a BACnet capable
BMS controller. User may need to apply appropriate execution rates to periodically retrieve the log entries into
the BMS controller.

TCP/IP DEFAULTS

1. LAN1 Adapter is usually set to DHCP to be accessible on the company network or remotely. The link type must
be set to “Standard” for MS-E10 devices.

2. LAN2 is set to local as shown below. Example controller is set to 192.168.1.48 (Interface2) as seen from
TCP/IP Configuration on the MS-E10 or platform.

Interfaces

Interface2 %
1D enl
Description Onboard Ethernet Adaptereni

Physical Address 00:01:F0:08:3F:3D
Adapter Enabled [#] Enabled

4 1Pva Settings ¥y IPv6 Settings

DHCPv4 [ Enabled
IPv4 Address 192.168.1.48
IPv4 Subnet Mask 255,255,255.0

DHCPv4 Server
DHCPv4 Lease Granted
DHCPv4 Lease Expires

BACNET NETWORK DEFAULTS

LG Chiller Modbus Station template comes pre-added with BACnet Network with factory defaults. They are shown
below. Settings in bold are already part of the factory station template. The others are platform settings which
need to be set during commissioning

: Drivers ! BacnetNetwork ! Local Device

0 ..syncNetwork/Lg$20Chillerl - Local Device | g¥ TCP/IP Configuration

Property Sheet
- Local Device (Local Bacnet Device)
(@ Status {ok}
(@i Fault Cause
(@ Object Id device 5001

. System Status Operational



#H O ) My Network

w (@) 10.195.36.88 L GModbusC hillerStation]
b ETPlatform

v B stavion (LemodbusChillerstation)
& sl

a 20Chillers €% T TCRAP e
Property Shest
T Moo g MONIEOF

v [ Mistory Policies
B 8Bacnet comm

[ Comm control

History Network Ext
Bacnet Stack
Enable

» [l Client Bacnet Client Layer
© confie [ Server Bacnet Server Layer
@ services (Wi Transport Bacnet Transport Layer
6 orivers [ Metwork Bacnet Network Layer
O misgaranenwork [ Router Table Bacnet Router Table
) Bscnethietwark ~ (Ml ip Port MNetworkPort: id=1 net=1 enabled max=2...
b B LocalDevice [l Metwork Number |1
» B sacnetcomm ~ [l Link B/IP {192.168.1.48:0xBACD) Standard
¥ O meni [l Adapter 1
» X TuningPolicies B ip Address
b ) Modbusksynchetwork B vop et
© oo M Ip Device Type
- L W Bbmd Address
- Palette (Wi Registration Lifetime C 158 00s 3
- B M Broadcast Distribution Table  BDT:0 entries.

¥ [l Foreign Device Table Foreign Device Table
[ Bbmd Debug @ false
@l Status {ok}
@i Fault cause
» B+ Poll Service BacnetMultiPoll
[l Max Devices nax
@l Enabled ® e
M Portid i
Tl Portinfo Annex 3 18
[l Routing Enabled @ true
W Maintain Routing Enabled @ folze
U@ Minimum Router Update Tme 500 ms
(Ml Router Discovery Timeout 5000 ms
(Ml Termination Time Value 120
» Wl Local Device Local Bacnet Device [device:2001]

DISCOVERING THE LG CHILLER MODBUS MS-E10 FROM BMS OR BACNET SUPERVISOR

1. The steps in this section are applicable for a Niagara based BMS controller. A Systems Integrator may also
integrate the LG MS-E10 Chiller device into any BMS system that supports BACnet/IP.

2. A BMS controller or supervisor with BACnet/IP capability may be used to communicate with the LG MS-E10
running LGChillerModbusStation. Discovering BACnet/IP devices from the BMS Controller displays the LG MS-
E10 BACnet device. The example below is from a controller's BACnet network.

7 llocibevice € Bscnetctwork | g¥ TCPAP Configuration

\ @~ Bacnet Discover Devices

Discovered

Device Name DevicelD  Netwk  MAC Addr Vendor  Model Objects
i LGModbusChillerStstion 9001 devieeom 1 192.168.048:0BAC0 Tridium  Niagarsd Station 50
Database

Mame Exts DevicelD Status Netwk MACAddr Vendor Model FirmwareRev App SWVerson

MiNewrolder | [New | # ot Mhoicover | W ocancel  @Add | o wisteh

(D TSynch A Devicely

3. Add the device to the database.



Config BacnetNetwork

[T ice 6 & TCRIIP C

| @ /* Bacnet Discover Devices

Discovered
Device Name DeviceID  Netwk MAC Addr Vendor Model Objects
= LGModbuschil ion_9001 i 1 192.168.148:06BACO.  Tridium  Niagara4 Station 50

%4} Database
Name Exts DeviceID  Status Netwk MACAddr Vendor Model FirmwareRev App SW Version

& LGModbuschillerstation 9001 Q@ Q@ devicesoor fokj 1 192.168.1 48:0xBACO

4. Go to Points and initiate BACnet discovery as shown below

[ | LocalDevice €D Points T TCPAIP Configuration

@ / Bacnet Discover Points

Discovered
Object Name Object ID Property D Index Value Description
B () LGModbusChillerStation_3001 0 | Local BACnetDe bj
B @ LgChiller1_startstop binaryOutput:1911  presentValue Active
B () Lechiller1_loadWaterFlowSwitch binarylnput:1912  presentValue Active
B @ Lechillers_loadWaterPumpOutput binaryinput:1913 presentvalue Active
8 () LeChilleri_entireOperationCircuit analoginput:1914  presentValue 0.00
B () Lechillers_externalairTemperature ansloginputi1915  presentvalue 11756.48
B () LeChillerd_failureCode analoginputi1916  presentValue 0.00
@ () LeChiller1_coaling g jalue:1918 pl 4496
B () LeChiller1_heatingTarget’ logValue:1919 p I .00
8 () LeChilleri_sccumulstedOperstionTimeUpperlevel  analoginput:1920  presentvalue 131070.00
8 () LgChillerl_accumulatedOperationTimeLowerlevel  analoginputi1321  presentvalue 22014.00
B {3 Lechillers_operationModesetting BacExp multiStateinput:1917  presentvalue 1
i Database

Name Out ObjectiD PropertylD Index Read Write

5. Add the points to the database using the correct Write permissions as shown below.

Database

Name Out Object ID PropertyID Index Read Write

o LgChillerl_startStop Start{ok} @14  binaryOutput:1911  PresentValue -1 Polled OK

0 LecChillerl_coolingTargetTempSetting 48°F{ok} @14 analogValue:1918 PresentValue -1 Polled 0K

0 LgChillerl_heatingTargetTempSetting 79*F{okl @14  analogvalue:1919 PresentValue -1 Polled OK

0 LgChillerl_MaxOperatingFrequency_C 3{oki@14 analogValue:1129 PresentValue -1 Polled OK

0 LgChillerl_loadWaterFlowSwitch Closed {ok} binarylnput:1912 PresentValue -1 Polled readonly

o LgcChillerl_loadWaterPumpQutput On{ok} binarylnput:1913 PresentValue -1 Polled readonly

0 LgChiller1_entireOperationCircuit 0.0A{ok} analoginput:1914 PresentValue -1 Polled readonly

(D LgChiller1_externalAirTemperature 11756.5°F [ok}  analoginput:1915 PresentValue -1 Polled readonly

0 LgChiller1_failureCode 0{ok} analoginput:1916 PresentValue -1 Polled readonly

0 LgChillerl_accumulatedOperationTimeUpperLevel 131070 min {ok} analoginput:1920 PresentValue -1 Polled readonly

0 LgChillerl_accumulatedOperationTimeLowerLevel 23078 min{ok} analoginput:1921 PresentValue -1 Polled readonly
LgChillerl_OperationModeSetting_BacExp Cooling {ok} multiStateinput:1917 PresentValue -1 Polled readonly

6. Writable points can now be commanded at the correct priority level. Supported priority levels are 1 through 14.
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