% YASKAWA

The Drive for Quality™

Using Yaskawa CM 049 BACnet Option
with Delta Controls DSM-RTR

1. INTRODUCTION:

The following information describes utilizing the Yaskawa E7U and P7U Variable Frequency Drives
with Yaskawa's CM049 BACnet Option to achieve BACnet control, monitoring and parameter
access. This document contains the general setup, connections, drive parameters and gateway objects
available to the E7U and P7U drives.

Before either the drives or any of the supporting devices are connected, review the associated user
and/or technical manuals. Read and follow all safety precautions.

2. INTENDED AUDIENCE:

This document assumes that the reader is familiar with Yaskawa E7U and P7U Drives, BACnet,
BACnet MS/TP and R$485.

3. REFERENCES:

All Yaskawa documents listed below are available from the Yaskawa web site: www.Yaskawa.com.
Check www.Deltacontrols.com for Delta specific literature. For BACnet refer to www.ashrae.org

or www.bacnet.org.

E7 User Manud -- TM.E7.01

E7 Programming Manual -- TM.E7.02

P7 User Manual -- TM.P7.01

P7 Programming Manual -- TM.P7.02

BACnet Option Installation Guide — 1 G.AFD.23
Delta's DSM-RTR_Installation_Guide.pdf

4. TERMS:
BACnet Building Automation Control network
A subset of the Modbus Protocol. In this case, functions 0x03, 0x06, 0x08 and 0x10 are
Modbus RTU
supported.
MSITP Master/Slave Token Passing
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5. SETUP:

5.1. Equipment:

The figure below shows a general BACnet system and its connections. This system was used for this
application note. The items used include:

Laptop running Delta’'s ORCAview software
CAT-5 Ethernet cross-over cable

Shielded twisted pair communications cable
Yaskawa E7U or P7U drive

A 24 VDC power supply

Note: The hardware and software listed in the figure below should not be considered as a Yaskawa endor sement of said
hardware and software. The hardware and software are listed as examples only.

Yaskewa ETU orP7U Drive
24 VDC : -
Laptop Delta's ORCAvIew Power Supply
Colta
DE-RTR

Ethernel

BACnet ME/TF I

Figure 1. System Layout

5.2. CM 049 Setup:

Make sure that power is disconnected from the drive. Remove the drive covers and mount the CM 049
BACnet Option on the drive control board. Refer to the BACnet Option Installation Guide,
|G.AFD.23, for details on installing the CM 049 BA Cnet Option on an E7U or P7U drive.

Yaskawa Electric America, Inc. www. Yaskawa.com

AN.AFD.12 Page 2 of 10
02/12/2008 Rev: 08-02



5.3. Router Setup:

Set the DNA jumper to enable DNA. Set the Area/System/Subnet jumper so that System is

enabled. Set the ADDRESS dip switches to the desired node address of the router.

DNA Jumper sl
gystom JUMPpPSr eemp

Address DIF .
Bwiltches

FEYTRIIY G

Figure 2: Delta DSM-RTR DIP Switches and Jumpers

* Note that there are different versions and revisions of the router shown above. In some of those revisions
the ADDRESS DIP switches and the DNA and System jumpers are located inside the router. The cover

must be opened to access these items. Refer to the appropriate Delta manual.
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Connections

5.4. Router Connections:

Turn off the 24V DC power supply and connect it to the PWR terminal block abovethe NET 1

connector of the router. Once connected, turn the 24VDC power supply on and verify that the power
supply and router POWER LEDs arelit.

Connect one end of the Ethernet cross-over cable to the Ethernet port on the PC and the other end to
the Ethernet port on the Delta DSM-RTR router.

24vDC
Fowser Supply

M3iTP

Ethernst
Crogs-over Cable

Figure 3: DeltaDSM-RTR Connections

5.5. CM 049 BACnet Option to Drive Connections:

With the drive power off, install the CM049 BA Cnet Option on the drive to be connected to the
BACnet MS/TP network. Set the Address, Baud Rate and Termination dip switches on the CM049
BACnet Option as required by the application. Refer to the CM049 BACnet Option Installation

Guide, IGAFD.23, for details on installing and setting up the BACnet Option on adrive. Connect
the BACnet Option to the E7U and P7U drive terminals as shown in the figure below.
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5.6. CM 049 BACnet Option to BACnet M S/'TP Network Connections:

Connect the BACnet MS/TP network cable from the NET 1 connector on the gateway to the
appropriate connector on the BACnet Option as shown below. The BACnet MS/TP network cable

should be connected to all of the devices on the network segment serially from the router with the
shield grounded at the router end only.

BACnet 135/T e AT TR
Connaqtiqnm . _='r i

VAR l:“ i

=t .

E]

L ]

To Drive Tar: na
Asssmbly

Figure 4: BACnet Option MS/TP Network Connection

5.7. Software:

Delta’'s ORCAview version 3.33 was used in this setup. Verify that the version of application

software in the router is compatible with the version of ORCAview used. Always refer to the
ORCAview documentation for specific information.

Install the ORCAview USB key and start ORCAview.

Configuration:

6.1. Discover the BACnet Network:

From ORCAView Navigator select Find New Devices from the drop down menu of BACnet
Protocol.

‘  Mavigator - BACnet Protocol

-[ofx]

- Hetwork lame [ object [ pescription |
[ERS g BACnet Protoga T
: o

i L= Laptop(13__GREN ctl-o
LB active Alarm: I
E Reports ind De
E Graphics Load All Descriptors
Pl
Reload Replicated Objects

|11 object(s)

Figure 5: Discover BACnet Network
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6.2. Configure Router:

Once the router has been discovered on the BACnet network, highlight the router so that the router
objects are displayed. Note that the router address is the address set by the DIP switches plus
one-hundred.

« Mavigator - Router 100 (100)

[ ] status Description

B & Network lame [ object | value | Units [®
E-=f" BACnet Protocol $3 Access Control Alarm 100.EVCE Sending Event Class
o 83 Access Control Event 100.EVCT Sending Event Class
B Laptop (128) €D Administrator 100.5UG1 System User Group
Y Active Alarms 43 Archival 100.EVCS sending Event Class
(& Reports 2 BAChet Settings 100 100.HETH Network protocol settin
- Graphics {3BBMD Listt 100 100.B1D1 List of BBMDs
ﬂcrmca\ 100.EVC4 Sending Event Class
- Data Exchange Settings 100 100.DES1 Data Exchange Settings
') Database Information 100 100.DBI100 Database Information
5 Database Transfer File 100.FILT File
DELTA 100.5UA1 Logged Out System User Access
# Eventand Alarm Seftings 100 100.EVS1 Event and Alarm Setting
83 Fire 100.EVCE Sending Event Class
£% Maintenance 100.EVC1 Sending Event Class
3 tietwork 100.EVC2 Sending Event Class
a“mmcat\on 100.EVCS Sending Event Class

 Priority Hames 100 100.PAN1 Priority Array Names

[ Router 100 100.DEV100 Operational Device

asecunw 100.EVC3 Sending Event Class

|54 Slave Device List 100 100.50L1 Slave Device List

4] 1 i
[20 object(s) BE 2

Figure 6: ORCAview Navigator Network

6.2.1. Router BACnet Network Settings:

Select BACnet Settings [node address] object from the list of objects displayed. The object is
selected by double-clicking on the object.

|  Navigator - Router 100 {100)

2 & Network liame [ object [ Value [ Units [ [&] [ status Description
=-={" BACnet Protocol (JoELTA 100.5UA1 Logged Out System User Access
[ Router 100 (100) £}BBMD List 100 100.BMD1 List of BBMDs
-1 Laptop (128) iz Data Exchange Settings 100 100.DES1 Data Exchange Settings
- Active Alarms # Event and Alarm Settings 100 100.EVS1 Event and Alarm Setting
(@ Reports i Priority Names 100 100.PAN1 Priority Array Hames
i@ Graphics 100.HET1 Network protocol settin
= Slave Device List 100 100.5DL1 Slave Device List
@ Administrator 100.5U61 System User Group
¢ Maintenance 100.EVCA Sending Event Class
auetwm’h 100.EWC2 Sending Event Class
¢ security 100EVC3 Sending Event Class
&% Critical 100.EVC4 Sending Event Class
anotllwcalmn 100.EVC5 Sending Event Class
S Fire 100.6VCE Sending Event Class
£ Access Control Event 100.EVCT Sending Event Class
%% Access Control Alarm 100.6VC8 sending Event Class
£ Archival 100.EVCY Sending Event Class
S Database Transfer File 100.FIL1 File
T Router 100 100.0EV100 Operational Device
‘Al Database Information 100 100.0BI100 Database Information
4 | i |
11 object(s) selected [ BE 2
Figure 7: ORCAview Navigator Network
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6.2.2. Set BACnet MS/TP Network Baud Rate:

Select Router from the list of displayed devices and BACnet Settings from the list of device
objects displayed. From the Setup tab, select Port one (1) MS/TP from the table. Select the
Baud Rate for the BACnet MS/TP NET 1 network from the drop down list below. Values of
9600bps, 19200bps, 38400bps and 78600bps are allowed. A baud rate of 38400bps was used
in this setup.

i BACnet Settings 100 {100.MET1) MNetwork protocol settings == B

U@ Protocol B&Cret

Setup IAdvanced I M5 /TP Slaves I Description I

Part | Type | Enabled | Status Status Reference -
1 ME/TP [T Active BACnet Settings 100 [NET1)
2 MS/TR v Active BAChet Settings 100 [MET1)
3 FTF I Active BaChet Settings 100 [MET1)
L3 Ethernet v Active BAChet Settings 100 [NET1]
7 UDPAP [l Driver Dizabled
Fjl [INPARP [ [iriveer Nisahled | ;];l

Setup | Statistics |

Baud Rate |384DD j [™ Force Speed Change
Max Master 127 :‘l
Max Info Frames |8 j
MAC Address 1 |
Network [2o6m =

0K, I Cancel I Apply I _‘?J

Figure 8: Router Baud Rate Setup

Note: It is possible to have two separate BACnet MSTP networks connected to the router.
Port one (1) of the table controls the settings of the BACnet MS TP network connected to the
router NET1 connector. Port two (2) controls the settings of the BACnet MS'TP network
connected to the router NET2 connector. These two networks do not have to operate at the
same baud rate.

7. Verify Communications:

7.1. Apply Power to the Drive:

After all connections have been made, verify the wiring and connections before applying power to
the drive. Refer to the appropriate User Manual for information on connecting the drive to a power
grid. After al connections have been checked, apply power to the drive.

Yaskawa Electric America, Inc. www. Yaskawa.com
AN.AFD.12 Page 7 of 10
02/12/2008 Rev: 08-02



7.2. Set Drive Parameters:

The E7U and P7U drives communicate with the CM049 BACnet Option utilizing an embedded
Modbus RTU protocol to map the BACnet objects to the appropriate drive registers and parameters.
Be aware that a 2-wire, 3-wire or user reset of the drive could cause the values of the parameters
listed below to change. Make sure to check these parameters as part of any troubleshooting.

The table below shows the drive parameters that affect communications with the CM049 BACnet
Option. Refer to the E7U or P7U User or Programming Manuals for information on other parameters
and their settings.

Table1—E7U and P7U Router Connected Communication Parameters

Drive

P Parameter Name Value Description
arameter
For BACnet network control of the drive frequency reference set b1-01 to 2.
b1-01 Reference Source 2 If BACnet is used for monitoring only set b1-01 to either O or 1 as specified
in the application.
For BACnet network control of the drive run command set b1-02 to 2. If
b1-02 Run Source 2 BACnet is used for monitoring only set b1-02 to either O or 1 as specified in
the application.
H5-01 Serial Comm Adr 1F*  |Setsthedrive address BACnet
H5-02 Serial Baud Rate 3* Set the baud rate to 3 (9600 bps) BACnet
H5-03 Serial Com Sel o* Set parity to 0 (none) BACnet
The Alarm Only selection (3) allows the drive to continue operation in the
H5-04 Serial Fault Sd 3 event of acommunications fault. If your application calls out for a stopping

method as aresult of acommunications fault, select 0, 1 or 2 asthe
application requires

H5-05 Serial Fault Detect 0/1  |Setto enabled or disabled as the application requires

This value should not be changed unless told to do so by a Yaskawa

H5-06 Transmit WaitTIM 5* " )
application engineer.
H5-07 RTS Control Sel 1* RTS must be enabled BACnet
H5-08 Protocol Select 0 Set protocol to Memobus (Modbus) BACnet
H5-09 CE Detect Time 20 This value should not be changed unless told to do so by a Yaskawa

application engineer.

Valuesin bold text cannot be changed from the values shown in the table above without affecting

Note: * L
communications

7.3. Verify Router to CM 049 BACnet Option Communications:

With the router connected to the drive and operational, first check the CM049 BACnet Option LED
status. The PWR LED at the top right of the BACnet Option should belit. If it is not, check that the
option isfirmly seated on the drive’'s CN2 connector and that power has been supplied to the drive.

If the BACnet MS/TP network is running and the correct baud rate has been set in both the router and
the drive, both the Tx and Rx LEDs at the top right of the option should be blinking very rapidly. If
only the Tx LED is blinking (not in auto baud) a minute or so after power up, check the baud rate
settings and the BACnet MS/TP cable connections.

7.4. Verify Driveto BACnet CM 049 Communications:

Next check that the ACT LED on the lower left of the option is blinking at about a 250ms rate. The
ERR LED should be off. If the ACT LED is not blinking or the ERR LED lit, check the wiring
between the drive terminal assembly and the CM049 BACnet Option. Also check the drive
communication parameters.
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7.5. Discover the Drive:

Discover new network devices as shown in step 7.1. The Yaskawa drive will be displayed on the
BACnet network as a new node. In this case, the drive node/MAC address was set to 37.

< Navigator - Yaskawa Hode37 (37)

e[ status Description =l

Analog Variable
Binary Variable
Analog Variable
Analog Variable
Analog Variable
Analog Variable
Binary Variable
Binary Variable
Binary Variable
Binary Variahle
Binary Variable
Analog Variable
Binary Variable
Analog Variable
Binary Variable
Analog Variable
Binary Variable
Analog Variable
Analog Variable
Analog Variable
Analog Input
Binary Variable
Binary Output
Binary Output
Binary Output
Binary Output
Analog Variable
Binary Variable
Binary Variable
Binary Variable
Binary Variable
Binary Variable
Binary Variable
Analog Input
Binary Variable
Binary Variable
Analog Variable
Device

=& Network Hame [ ovject value [ units
=] BACnet Protocol & Operation Cmd 37.AVE [
= @ Operator Disconnect 37.BV32 OFF
[ Router 100 (100) @ output Current 37.AV12 oA
*- 8 Laptop (128) @ Output Frequency 37.AV40 0
| Active Alarms @ Output Power 37.AV43 0 kW
“..(H] Reports @ Output Voltage ITAVI oV
' (# Graphics & overcurrent - Ground Fault 37.BV18 OFF
@ overrun Error 37.BV52 OFF
@ Overspeed 37.8v27 OFF
@ Overtorque Detect 37.BV44 OFF
@ Param Accept 37.8V55 OFF
@ Param Data 3T.AV30 L]
@ Param Enter 37.BVS6 OFF
@ Param llumber 37.AV29 [
@ Parity Error 37.BV51 OFF
@ Pl Feedback Level 37.AV49 ]
@ Pl Feedback Loss 37.8v23 OFF
@ Plinput Level 37.AV20 0%
@ PI Output Level 37.AV21 0 %
@ Pl Setpoint Cmd 37.AV3 0%
] Rated Current - ng-01 37.A18 320
@ READY 37.8V15 READY
[ Ref Sel:Pl Setpoint 37.804 OFF
> Ref Sel:Term S51N 37.805 OFF
[Fo Ref Sel:Term S6 11 37.806 OFF
|2 Ref Sel:Term ST 11 37.807 OFF
@ Reference Select Cmd 37.AV8 ]
@ Retry Error 37.BV4E OFF
@ REV-FWD 37.BV14 Fwo
@ Run Command Mode 37.8v43 com
@ Run FWD Cmd 37.8V4 OFF
@ Run REV Cmdl 37.8v2 OFF
@ RUN-STOP 37.8v13 OFF
©] Scale Format - b5-20 37.A17 1
@ Set Fault Contact Cmd 37.8V12 OFF
@ Timeout Error 37.8VS4 OFF
@ Torque Reference ITAVI4 0%
= Yaskawa Hode37 37.DEV3T Operational
—— et e
[115 object(s)

Figure 9: Drive Discovered

7.6. Verify Drive Objects:

Verify the values of the Yaskawa Node device objects. If the values are empty, there isno BACnet
communications between the router and the drive. If the valueis Error, the data has been deemed as
unreliable. Thisindicates that communication between the BACnet Option and the drive has either
stopped or contains too many errors.

Run theDrive:

8.1. Set The Drive Frequency Reference:

If drive parameter b1-01 is set to 2 (serial communications), enter the desired frequency in AV 2. With
drive parameter 01-03 set to zero (0) (display in 0.01HZ) enter a value between 6.00 and 60.00. Once
applied, this value becomes the drive’s frequency reference.

= Fumcuency Cored (3TAVY) Anabog Varisbie

[-ICix]

Dverride
i@l o |« |EI3 —{Set Frequency V: =loix]
Descrgtion | Sotup Friority Aoy | Alarming | [ otect Value | units [@la] ] seatus [ vescription ]
rava W sec ‘Analog Varisble
paved IraAn % Analeg Ingut
1 Marusal Lie Salety HULL ovel waR 0% m.g In:-.
2 Automaic Lie Saiety HULL Level 3401 0% Analog Dutput
T Avadabie HLLL Level IMAD2 [ Y Analog Cutpat
4 Awaable HURL mva on Binary Vanabée
5 Crtical Equpment Control NULL d MBVE LOCAL Birasy Variable
& Mirimum OW/OFF HULL EVE LOCAL Birary Variable
7 avalsble MULL tail AV [ Analog Varisbie
B Marusd (pecstor T s Err ITEVM OFF Birary ariabie
9 Awalsble MULL AN ] Analog Varisble
10 Avsisble ML WAV " Analog Variable |
I oFF Binary Vanable
:; :mi m 3 ITAVE o Analog Variable
ey oFF Binary Vanable
13 Avolable MULL MAVIE ur v Analog Varisble
14 Avsdabie HULL WAV W sec Analog Varisble
L Lt ey Agree MEVH oFF Binary Variable
15 Avsisble NULL - o83 1418 o Analesg input
o ILoVET o Binary Vanabie
BV OFF Binary Variable
nevm oFF Binary Vanable
cenplete ITEVY on Binary Variable
IAVE 4 Analog Varistie
ITAVIE e Analog Varisble
wevy oFF Binary Variable
MEVH oFF Binary Variable
oc | _Cono | aew | MBS ofF Binaey Variabio
il IrANT L Analeg Variatie
@ Fault Reset Cmad 7BV OFF Binary Variable
@ Flash number WAV w010 Analeg Varisbie
@ Framing Errar ITEVED OFF Biruary Variabie
AV Frequeney Cmd @ Frequency Agree BV oF Binary Variable
quency © AN E1] 3] Analeg Varisble
@ Frequency Detext 1 1BV ol Binary Variabie
@ Frequency Detest 2 IBVH ol Birsasy Variable
@ Frequency Reference AVS W Analeg Varisble
D Frequency Reference Loss BV OFF Birsary Variabse =
1 bpectts) sslectas S
Figure 10: Set Frequency Reference.
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8.2. RuntheDrive.

To run the drive in the forward direction, either enter aone (1) inAV1 or set BV1to active. Torunin
the reverse direction, enter atwo (2) in AV1 or set BV2 to active. Be sure that reverse is enabled by

checking parameter b1-04.

It is not permissible to enter avalue of three (3) into AV1 or to set both BV1 and BV 2 to active or
any combination of the above that results in forward and reverse commands being set simultaneously.

e fhan FWD Cmad (37.81) Binary Variable =
" m— -
.I AunFwn | 08 [FUNFen =] Set RUN FWD

=lelx]
-
| ottect Value | Units. DAREET | =
nect mevi OFF Binary Variable
ATAvVe2 oA Analag Varable
= JAVI0 L] Analog Varable
ATAVIY o KW Analog Variable
WAV oV Analog Variable
scription s*' evien m .]m frowna Fault I OFF Binary Variabie
LT I ] LI ] Ll I l AT.BVEY OFF Binary Varisble
wevir oFF Binary Variable
Pt IV OFF Bnary Vanable
IT.BVES OFF Binary Variable
WAV L] Analog Varable
BV OFF Binary Variable
AAVH o Analog Variable
n.evs OFF Bnary Varisbie
wl ATAVES o Analog Variable
1] eV OFF Binary Variable
AV L Analog Vanabde
ATAVM o % Analog Variable
WAV L] Analog Variable
nd-9n ArAIE e Analog Input
AT.BVE READY Binary Varisble
3504 OFF Bnary Output
37.805 OFF Binary Output
A7.B0E OFF Binary Ousput
32.807 o tary Output
ATAVE L] Analog Variable
3T.BV4E OFF Binary Variable
V4 o Binary Variabie
IT.BV4Y com Binary Variable
e OFF Binary Varisble
vy OFF Binary Variable
7BV OFF Binary Varisble
WA 1 Anglog Input
@ Set Fault Contact Cmd IBvI2 OFF Binary Variable
@ Timeout Erroar 37.8VEL QFF Binary Varisble
@ Torque Reference AV Y Analog Vanable
2 Yashavea NodedT 37.06V3IT Operational Bevicn
@ Zero Speed neve oFF Binary Varisble -
] .
1 chectls] selncted n EBE
Figure 11: Set RUN FWD
To stop the drive either set AV1 to 0 or BV1 and BV2 to inactive.
Yaskawa Electric America, Inc. www. Yaskawa.com

AN.AFD.12 Page 10 of 10

02/12/2008

Rev: 08-02



