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FNEPEP Application Note

Substation Automation and Protection Division

ORION Quick Start Guide For The Conitel C300 Or C2020 To ABB
Protective Relays Using Modbus

This Quick Start Guide shall enable the user to attach a single ABB 2000R series protective relay to the
ORION unit communicating over a 485 physical cable connection.
Required equipment:
ORION UNIT
ONE ABB PROTECTIVE RELAY (TPU/GPU/DPU 2000R)
IBM Compatible PC with DOS 5.0 (or greater),Windows 3.1, 95, org98 installed.
ONE CABLE ASSEMBLY KIT WHICH CONTAINS:
a. One RS 232 Cable.
b. One RS 485 Cable.
c. One Troubleshooting Diskette.
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1. Apply power to the universal power supply according tathe markings on the unit as shown in Figure 1
illustration 1. The unit accepts voltages from 55 to 200 V a:efor 20 to 280 V d.c.
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FIGURE 1 ORION Connector Location

2. Connect the SCADA hest tapthe ORION SCADA MASTER RS 232 port with a 9 pin D shell
connector. The cable end'should mate with the ORION’s male connector. The unit is a DTE pinout
and a custom cable /may have to be developed for your application since SCADA Host RS 232
connections, handshaking requirements vary per each manufacturer. The ORION SCADA MASTER
RS 232 port conne€tien iS'shown in Figure 2 illustration 1.

Figure 2 - ABB Orign,ConnectiVity Diagram
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3. Configure the IED port in RS 485 mode. The IED port is shown in Figure 1, illustrations 3 andy3a.
Some units may have a DB 9 port for RS 485 device connection whereas others may have three
screw terminals for an IED port physical connection. Remove the two screws from the rear of the unit
as shown in Figure 1, illustration 4. Slide the metal cover away from the unit to expose the electronic
boards contained within the enclosure. As shown in Figure 3, five jumpers , JP 11, JP™2, JP 13, JP
14, and JP15 shall be placed in the appropriate positions as indicated in Figure 3. Breakouts of each
of the jumper locations are shown in lllustration 1 and lllustration 2. The position of‘the jumpers in the
“open” or “closed” positions are highlighted.

4. Replace the metal cover and tighten the two sheet metal screws (Figure 1 lllustrationr4) to retain the
cover in position.

SLIDE COVER TO REMOVE

Jumper Position
RS 230 RS485

JP 11} OPEN CLOSED

JP 12| OPEN CLOSED

JP 13| OPEN CLOSED

JP 14] OPEN CLOSED
JP15|REMOVE | INSTALL
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REQUIRED.
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Figure 3 - ORION Jumper Locations

5.  Within the optional cable assembly pa¢k is¥a 50 foot length of cable with a 9 pin D shell connector
on one end and three bare conductors (red, green, and blue), with a shield on the other. If the IED
port on the supplied unit is a 9 pin DB9)eonnect the male D shell connector to the IED port which is
shown in Figure 1 illustration 3 as wellfas|Figure 2 lllustrations 5 and 6. Tighten the cable retaining
screws to firmly attach the cablesto thegunit. If the physical connection not a DB 9 connection,
interconnect the devices as shown in Eigure 2 lllustration 2. Refer to the OPTIONAL INFORMATION
section at the end of this documentier’specific cable pinout designations.

6. The DPU/GPU/TPU 2000R telaystallow for RS 485 communication through the AUX COM PORT. Its
location is shown in Figure “2y(illustration 6 and lllustration 5 or lllustration 2 depending upon the
physical connection type)-aConnect the conductors as follows. RED (TX/RX +) to terminal 55,
GREEN (TX/RX -) to terminal’'56, and common Blue (Common). The shield ( in this quick start case
only), shall be connected to the frame ground connector as shown. Reference the ABB literature for
setting the relay jumpers on the RS 485 communication card to install termination, pull-up and pull-
down resistors on 4hejlast unit on the IED chain. The example in this Quick Start guide only
incorporates one, ABB*protective device. Termination resistors for the AUX COM Port J6, J7, and J8
should bg'setto they'IN” position. In an installation involving more than one IED, the last IED on the
communications eable should be the only unit with termination and pull-up/down resistors installed.

7. The DPU/GRU/FPU 2000R relays must be configured to allow for MODBUS communications via the
RS 485 AUXYCOM PORT. Most of the relays are purchased with a Front Panel LCD operator
interface. Configuration keystrokes are described which place the relay in MODBUS RTU mode
which enables communication between the ORION IED port and the ABB protective relay port.

A. From the front panel MMI enter the Settings Menu. Then enter the Change

Settings menu.

Cursor down to the Communications menu and enter it.

Cursor down to RP232 Baud menu and enter it.

Arrow right until the desired baud rate is found. Press enter.

OOw
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E. Press clear to return to Communications menu.

F. Cursor down to RS485 Frame menu and enter it. Arrow right until E-8-1 is
displayed.

G. Press enter and then press clear to return to Communications menu. “Arrow
down to Parameter 1 and enter it by pressing enter key.

H. Arrow right for 2.00. Press enter and then clear tog@€xit) back to
Communications menu.

I. Arrow down to Mode 1 and press enter. Arrow right tosSeleCtyDISABLE and
press enter.

J. Press clear to exit to Communications menu.

K. Press clear once more and select YES to save settingst

The parameters are now set as per the following:
Parameter 1 = 2
Mode Parameter 1 =Disabled

Mode Parameter 2 =Disabled The Relay is now set for the following Qperational modes : Port 3 (RS 232)

=STD 10 byte and AUX COM Port =Modbus RTU

8.

10.

The ORION unit allows the operator to configure the dnit%y,connecting an IBM compatible PC RS
232 port via a cable. Attach the RS 232 cable to the @RION,DIAGNOSTIC PORT as shown in Figure
2, illustration 7.

SOFTWARE CONFIGURATION: Supplied with thejunit is*a diskette with a file “ CTL2MOD.exe".
This file configures the point mapping for the CenitelhC300 to Modbus conversion. The Conitel
information varies from the format of Modbus| andytherefore the mapping of the two dissimilar
protocol’s points must occur. Place the fileginte the a/directory within the personal computer. TYPE
“CTL2MOD” and depress the “ENTER KEY".

Use the arrow keys to scroll to the “Setup®Menu. Select the submenu titled PC Prot Conv. The
following menu shall appear. Select theyparameters as shown. The Port selection, however should
be modified to match your computer, sSystems hardware configuration. After selection of all
parameters, simultaneously depressthe/"CGONTROL and ENTER” key on the configuration terminal’s
keyboard.
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Figure 4 —Lecal PC Communication Setup Screen For The Orion Diag Port.

11°

Withaithe “SETUP” parameter highlighted, select the ProtConv Modbus Setup submenu selection,
until the following screen is displayed. The parameters listed in Figure 5 match those in the
protective device configuration (Step 7). After selection of all parameters, simultaneously depress the
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“CONTROL and ENTER” key on the configuration terminal’'s keyboard. O
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! PRINTER READY FILE NAVE TEST. CTL |
i||Fi|!lel||%EEIP___E\?TI_’_Y_W_"T[?{WSFFE||ﬁ:‘?|u$|||||||||||||||||||||||||lpi|3|7i|lpli .
rrrrrrrnen frrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreet
HitH ) PG Peo-——-] Mdbus Communi cation Setup |-------- U
trrrrrrred Rotl trrrrrrrrrrrrrrrnea
P prot] Baud Rte  Parity  DataBts  Sop Bts
il Qo Ome (ge (LT
i (08 SR (18 pri
Qurrent Mideo ! ( )2400 ! i
” i 4800 Vérntp Tine [ns]: 10 i ii
i 1 (1)9600 Vérnbown Tine [ns]: 10 H ,,
i 1 ()19200 Response Tineout [ns]: 1000 1
I \ Interconmand Delay [ns]: 100 I
i i | i
i i | i
I S — ' |
[N (]
i i
I |
L e e P T I Message Wndow | -------------mmmmmmiiaa o +
B R N e e e e +
<Tab> Next Feld <Esc> Abort <Qrl><Enter> Accent

Figure 5 - Orion Modbus IED Port Configuration Screen.

12. With the “SETUP” parameter highlighted, select the P Conitel Setup submenu selection, until
the following screen is displayed. The parameters lis
After selection of all parameters, simultaneously d
configuration terminal’s keyboard.
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<Far> f St<Frter>  Accent Naw Paranat ers

13. The configuration of each of the hardware communication ports is now completed. The next steps
illustrate the configuration of a single point map from the Conitel unit to the Modbus nodes attached.
ithin the Configuration Program, select the MEMORY MAP item in the configuration selection, a
y with several choices is displayed. Select the ADD INPUTS selection.




Figure 7 — Add Inputs Point Configuration Screen

14.

ittt | NovaTech Qonitel - Mdbus Configuration Eogram: ——————————————— +
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Use Qursor Keys to Move Sel ect Bar then <Enter>, <BEsc> Qiit
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For this “QUICK START” example, Conitel Input Al sh nfigured for a DPU 2000R device
attached to the IED port. If the DPU 2000R Modbus m is reviewed, Phase A, B,and C, load
currents and their respective load angles are located a ht consecutive registers beginning at
40257 through 40264 and they shall be remapped to Conitel blocks 1b through 5a. The Conitel
SCAN INPUT command shall access these blocks. er selection of all parameters, simultaneously
depress the “CONTROL and ENTER” key onsthe ration terminal’s keyboard.
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Figure 8 — Anal

15.

nput Mapping Screen

The configu n files must now to be downloaded to the ORION unit. Select the TRANSFER

menu and then select the Download Option. The following screen should be displayed. When the

paramete§ are accepted by the ORION, an indication shall be shown on the screen. Additionally,

the amber CONFIG LED at the front panel of the unit shall not flash. A constant illumination shall
ar on the LED. Figure 9 illustrates the menu selection for download selection.
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Figure 9 — Transfer And Debug Configuration Screen

16.

The ORION Unit is now configured for communicationifto beth,the Conitel Host and the Modbus IED.

When the Conitel Host polls the ORION unit, the Red, TX and RX LED’s shall illuminate on a Host

Transmission and ORION Response. To observejthe“eommunication strings sent/received by the
ORION, by selecting the “RUN MMI” menu_item)as illustrated in Figure 9, shall reveal the following
menu items displayed upon the PC screen

PRESS ANY KEY TO CONTINUE

POLLING STATUS: CONITEL OFF,/ADDR 1, MODBUS OFF.

17.

18.

19.
20.

21.

1) TOGGLE CONITEL PORT DISPEAY, CURRENTLY OFF.
2) TOGGLE MODBUS PORT DISPLAY, CURRENTLY OFF.
M) MODEM SETUP and{IEST MENU
S) DISPLAY COMMUNIEATION STATISTICS.

Please enter yoursSelegtion:

Depress “2" to selectghie Madbus Port Display , the menu should be redisplayed with the status of
the port.

Depress “S” to display thedCommunication strings sent and received over the ORION IED port. The
status of the communication statistics sends and replies will also be displayed.

Depress 1 to'select'the/Conitel Port Display strings sent and received over the ORION SCADA port.

If the software omhardware configuration or setups of the unit are incorrect, the unit may not report a
responsé or @transmission. Refer to Table 1 of this document to aid in troubleshooting the ORION
installationy

If the PORTRECONFIGURATION and the CONITEL/MODBUS point mapping is correct, the data
strings will reveal the Modbus/CONITEL commands sent/received over the network. The total of
commands, sent/received shall be approximately the same.

ORION Troubleshooting Guide

Zhistsection illustrates some common solutions to problems encountered when configuring an ORION
unitinithe configuration described in this Quick Start Guide. Reference Table 1 below.
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Table 1 — Troubleshooting Guide

ISSUE

RESOLUTION

1. The ORION unit LED’s do not illuminate.

A. Verify the power wiring to the power
connector (Figure 1 lllustration 1).

B. Check for a blown fuse (Figuretd
lllustration 2).

2. The ORION Green RUN LED does not
flash at a 1 second interval.

A. Unit is defective. Contact reseller;fer a
return authorization number

3. Communication does not occur between the
Diagnostic port and the emulator terminal on
the ORION. (Unit will not attach for
configuration of the unit [Steps 15 through 21]).

A. Verify the RS 232 Cable Conneections from
the PC to ORION Diag port. (Figure 2
lllustration 7).

B. Verify the PC to Prot Conw, settings
accessible through the,setup menu of the
CON2MOD setuyp utility."(Step 10 Figure
4).

C. Does the P€¢em"port match the com port
settings. in the PE to Prot Conv setting
menu. (Stepad0 Figure 4).

4. The ORION Amber CONFIG LED flashes.

A. The ORION"has not been configured.
Downlo@d the,saved configuration file from the
configuration terminal. (Step 15 Figure 9)

5. Communication does not occur between the
relay and the ORION connection via the IED
port on the ORION.

A. gVerify “the Supplied IED RS 485
connections and cable connections as
shewn in Figure 2.

B. Verify the port parameters in the attached
relay as described in Step 7.

C» Verify the ORION configuration settings as
described in Step 11 Figure 5.

D. Have the configuration settings been
downloaded to the ORION as described in
Step 15 Figure 9.

E. Modify the Warm —Up and Warm Down
delays in the Modbus IED port
parameterization screen to be 10 mS less
than is presently configured. Download the
new configuration to the ORION Unit.
(Step 11 Figure 5 and Step 15 Figure 9).

6. The Red TX or RXAED’s do not illuminate
on the ORION Unit when'thg Conitel Host
communicatesgo the,ORION Unit.

A. Verify the SCADA Port Cabling per the
Host manufacturer’s specification.

B. Verify the Conitel Port Configuration
through the setup menu of the CON2MOD
setup utility. (Step 12 Figure 6).

C. Port Timeout has occurred; decrease the
Warm Up and Warm-down timeout values
by 10 mS until issue resolved.

7. Communications Strings are not visible
whentthe RUN MMI and submenu 2 Toggle
MadbusyPort Display) selection are visible
(steps 16 through 21)

A. Verify the Supplied IED RS 485
connections and cable connections as shown
in Figure 2.

B Verify the port parameters in the attached
relay as described in Step 7.

D. Verify the ORION configuration settings
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as described in Step 11 Figure 5.

Have the configuration settings been
downloaded to the ORION as described in
Step 15 Figure 9.

A timeout has occurred. Modify the®Warm
—Up and Warm Down delays imythe
Modbus IED port parameterizationyscreen
to be 10 mS less than is presghtly.
configured. Download the new
configuration to the ORIONyUnity(Step 11
Figure 5 and Step 15 Figure 9

8. Excessive CRC errors result when viewing
the communication strings via the con2mod
diagnostic screens.

Determine that the jumpersettings have
been set for RS 485 (Step 3 Figure 2)
operation.

Verify that the términation resistor and the
pullup resistors are configured in the IED
protective relay (Jumpers J6 [termination],
J8 [Pullup], and“3Z [Pulldown]) (Step 6).

9. Communications Strings are not visible
when the RUN MMI and submenu 1 Toggle
Conitel Port Display) selection are visible
(steps 16 through 21)

Checkithe®SCADA Port Cabling per the
Hostmanufacturer’s specification.

Verify “the (SCADA) Conitel Port
Configuration through the setup menu of
the, CON2MOD setup utility. (Step 12
Figure,6).

Conitel (SCADA) Port Timeout has
occurred decrease the Warm Up and
Warm-down timeout values by 10 mS until
issue resolved.

Verify the Supplied IED RS 485
connections and cable connections as
shown in Figure 2 (Step 6).

Verify the IED port parameters in the
attached relay as described in Step 7.
Verify the ORION IED configuration
settings as described in Step 11 Figure 5.
Have the configuration settings been
downloaded to the ORION as described in
Step 15 Figure 9.

A timeout has occurred. Modify the IED’s
Warm -Up and Warm Down delays in the
Modbus IED port parameterization screen
to be 10 mS less than is presently
configured. Download the new
configuration to the ORION Unit. (Step 11
Figure 5 and Step 15 Figure 9).

If the communications between the IED
and ORION are RS 485, verify that the
termination resistor has been installed (JP
15) in the ORION (Figure 3).
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K.

If the communications between the IED
and ORION are RS 485, verify that the
termination resistor and the pullup resistors
are configured in the “end” protective relay 14
(Jumpers J6 [termination], J8 [Pull d

J7 [Pulldown]) (Step 6).

Optional Information

The RS 232 Cables and RS 485 Cable diagrams are included below for referené@

ORION RS 232 C CABLE

Personal Computer ORION DIAGNOSTIC PORT | Q
OR

OR

| ORION [ED PORT ABB COM 3 or FRONT |
PANFEL PORT
9 Pin D Shell Female Connector 9 Pin D Shell Male Connector

D2 21D

RD3 3RD

GND5 5GND

RTS7 7RTS

cTss o \ ‘ L 8CTS K

DCD4 4DCD
DTR6 6DTR
Frame Ground

Compuiter.

ORION RS485C @
&

[_orion ]

gm=x DB9Male AUX COM Pho nnect
we DB9Femae
Gansr

1 shield ( Frame Gnd)

COM 3-DB9 Female

DB 9 Male to Phoenix

Connector Adapter
Assembly.

Terminate at one end
2TXIRX + 55 TX/RX + LTXRX+ O™
3TX/RX - 56T, 2TX/RX -
5 Common Col 7 Common

IED Con UX COl nectorCOM 3
Type2,4 cardType8

L 4

Contri d by:
opiak
evision 1.2 2/20/99

DTE DTE @
Figure 10 - Orion RS 232 Cable For Con‘@ns From The Diag Port To Personal
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ABB, Inc.

7036 Snowdrift Road

Allentown, PA 18106

800-634-6005 Fax 610-395-1055
Email: powerful.ideas@us.abb.com

Web: www.abb.com/substationautomation






