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System Layout

The Niobrara DEB is a stand-alone DIN rail mount Serial to Ethernet Bridge. It features
an optional 10/100BaseTX Ethernet port, two isolated serial ports and optionally two
additional isolated serial ports. The DEB allows simultaneous pass-through routing data
messages from Modbus/TCP Ethernet and Modbus serial between all ports. Full support
of PLC programming message pass-through is also provided on all communication ports
including Unity Pro, Concept, ProWORX, and Modsoft.
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The DEB Example video starts with a simple network setup as shown in Figure 2
Original Network Layout. The Magellis HMI is polling two Modbus slaves via a 2-wire
RS-485 network. Modbus slave #1 is a PowerLOGIC PM650 and slave #2 is a Niobrara
MSTD+507 acting as a KYZ counter. The HMI polls both slaves continuously.
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Figure 2 Original Network Layout
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The DEB+101 is added to the system to allow a Modbus/TCP Ethernet client (PC) to
access the slaves at the same time as the HMI. The DEB takes care of buffering the
Modbus messages from the HMI and Ethernet to allow many “Masters” to poll the single
daisy-chain of slaves.
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Figure 3 New Network Layout
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RS-485 Wiring

The daisy-chain (green tag) is removed from the HMI and connected to the DEB's port 1
RS-485 port. The DEB RS-485 port is native 4-wire RS-485 and may be quickly
jumpered to allow 2-wire operation. Simply tie the TX+ to RX+ to make the (+)
connection, then jumper the TX- to RX- to make the (-) connection.

Figure 4 2-wire RS-485 Jumpers

TX- RX+ RX-|  (Shield

A new wire (red tag) is then used to tie DEB port 2 to the HMI. Again, the DEB port has
the 2-wire jumpers installed.

Serial Port Settings

Serial port 1 was selected to attach the two slaves because the default Modbus routing
tables for both the Ethernet and port 2 may be used with no additional configuration.
Table 1 shows the default routes for all three ports on the DEB+101. A message to slave
1 arriving on the Ethernet or port 2 will be routed to slave 1 on port 1. Slaves 1-32 are
sent out port 1 while slaves 33-64 are sent out port 2 to targets 1-32.

By choosing to put the slaves on port 1, there is no need to change the HMI. It still
access slaves 1 and 2 just the same as when they were hard wired to the unit's port.
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Table 1: Default Modbus Routes

Slave/Index Ethernet Route Port 1 Route Port 2 Route
(Drop 0) (Drop 101) (Drop 102)
0 NONE N/A N/A
1 101,1 NONE 101,1
2 101,2 NONE 101,2
3 101,3 NONE 101,3
4 101,4 NONE 101,4
31 101,31 NONE 101,31
32 101,32 NONE 101,32
33 102,1 102,1 NONE
34 102,2 102,2 NONE
35 102,3 102,3 NONE
36 102,4 102,4 NONE
63 102,31 102,31 NONE
64 102.32 102.32 NONE

Both serial ports keep most of their default settings of Modbus RTU, Even parity, 8 data
bits, 1 stop bit. The HMI and both slaves are set to 19200 baud so each DEB serial port
must be changed from the default 9600 to 19200. The driver mode on each port is
changed from RS-232 to RS-485+Bias for the port connected to the slaves and RS-485-

Bias for the port connected to the HMI.

Main Conf ig Comms Serial Port 1 Fi Baud
NR&D PCont ig bCorims Ethernet FFPort 1 Frotocol
Status Dizplay bSerial Fort 2 bEad
DEB App Fort 3 Parity 19288 bps
Infao Fort 4 Data Bits
1@, 18 Sustem Stop Bits
1@.18 O iver
Orop
ME Foutes
Figure 5: Serial Port 1 Baud Rate
DEB Setup Video Manual 7




Main Config Comnsz Serial Port 1 PF1 HMode
NR&D ¥Conf ig bCorims Ethernet FFort 1 Protocol
Status Display bSerial Fort 2 Baud .
DEB App Fort 3 FParity RE485+B1as
Info Fort 4 Data Bits
1@, 18 System Stop Bits
1@, 18 kO iveT
Orop
MB Routes
Figure 6: Serial Port I Driver Mode
Main Config Comms Serial Port 2 P2 Baud
kConf ig bCorims Ethernet Fort 1 Frotocol
Status Dizsplay bSerial FPort 2 FEaud
Hpp Fort 32 Data Bits 19208 bps
Info Fort 4 Parity
Sustem Stop Bits
O iver
Orop
MB Routes
Figure 7: Serial Port 2 Baud Rate
Main Conf ig Comms Serial Port 2 P2 Mode
bContig FCOMMS Ethernet Port 1 Protocol
Status Display bSer-ial ot 2 Eaud o
App Port 2 Oata Bits RE485-Bias
Info Fort 4 Farityw
Sustem Stop Bits
bOT T
Oraop
MEB Foutes

Figure 8: Serial Port 2 Driver Mode
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Figure 9: Serial Port 2 Modbus Routes for Slaves I and 2
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Figure 10 New Network Layout with PC
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IP Settings

The IP Address of the DEB+101 is set to 192.168.1.19. The video demonstrates setting
this value with the following screens:

Main Config Comms Enet IF Add
MConfig bComms Ethernet MAddress
Status Displaw Serial Mask
Ao Gate 192,168,
Info IF Source 1. 19
Sustem FProtocol "
Orop .
AutoFill
ME Routes
IF Routes IF Tables?
Enet Mode Ho-EEE

Figure 11: Fixed IP Address Screen

The Subnet Mask and Default Gate are also configured through the front panel.

Main Config Comms Enet IF MNask IF Mask
bConf ig bCorims MEthernet Address
Status Dizsplay Serial FHask
DEB Ap Bate 2EE. 2EE.
Info IF Source
192,168 Sustem Protocol £55. B A 5
1.19 Orap EIJtFD lE:;
ME ROWTES| | ¢ Laq ) Gote?
IF Foutes j
Enet Mode MHo-TE8

Figure 12: Subnet Mask Screens

Main Config Comms Enet IF Gate
kConf ig bCamims MEthernet Address
Status Display Serial Mask
DEB Apo MGt e 192,168,
Info IF Source 1 1
192,168 Sustem Protocol " —
1.19 Orap
ME Foutes
IF Foutes
Enet Mode

Figure 13: Default Gate Screens
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Main Config Comms Enet Enet
NR&D MConf ig LleaT g PEthernet Addreszs Index 881
Status Display Serial Maszk ME Route:
DEB Aep Bate 181,861
Infao IF Source P
192,168 Sustem Protocol P
1.19 Oraop ***'***'
MME Foutes "
IF Foutes Modbus
Enet Mode TEST

Figure 15: Modbus Routes for Ethernet Index I and 2

Enet

Index BEZ

ME Foute:
181,88z,
A, R,
LT
R

Madbus
TEST

Modbus/TCP index values 1 and 2 will route to slaves 1 and 2 on DEB port 1.

NRDTOOL

The nrdtool.exe program is used to quickly view Modbus registers in both slaves. This
Windows program is a Modbus register viewer that can make connections to multiple

slaves and display realtime data.

Two connections are made from nrdtool to the DEB. The first connects using
Modbus/TCP Index 1 to communicate with the Powerlogic meter. The second
connection uses Modbus/TCP Index 2 to communicate with the Momentum. All of this
communication is happening at the same time that the Magellis is polling the two slaves.
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Figure 16: NRDTOOL open connection for slave 1

v

il Open connection...
Modbus TCP | Modbus RTU | Modbus ASCII | Sy/Max |

Connection Settings

Port | 502

Host | 192.168.1.19

DEB IP Address

Maximum Asyncronous Reads | 1
Max Timeout | 5000 Default Slave Address |0
1
0

Register Editor Settings

" 0Ox Registers Slave Address |1
(" 1x Registers
(" 3x Registers
{+ 4x Registerg

" 6x Reqgisters

Read Count

Starting Reqgister
Ii

Ex File | 2816

[¥ Enable Register Ed
-
|+ Disable single-register

[v¥ Do not process XML
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A second Modbus/TCP conection is established to the DEB targeting slave 2
(Momentum).

Figure 17: NRDTOOL open connection for slave 2

-

¥ Open connection.., EI@

Modbus TCP | Modbus RTU | Modbus ASCH | Sy/Max |

Connection Settings

T

Host | 192.168.1.19 port [ 502

DEB IP Address

Maximum Asyncronous Reads | 1

Max Timeout | 5000 Default Slave Address |0

Register Editor Settings
" 0Ox Registers Slave Address | 2
" 1x Registers
" 3x Registers
(+ 4y Register
" &x Registers

Starting Register | 1

Read Count |0

G File | 2816
|+ Enable Register Ed

-
[+ Disable single-reagister

Connect

i 11T

[v Do not process XML

The register viewer shows the Modbus registers for the KYZ (Momentum) and
Powerlogic meter. The Momentum is showing the Kwh in register 2 while the
Powerlogic meter is showing the value in registers 1621 and 1620 modulo 10,000.
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Figure 18: NRDTOOL registers

—
B} Micbrara Deskiop Tool

File Windows WYiew

] Modbus TCP 192.168.112:502: Register Editor - Editing 2

Modbus TCP 192 . 168.1.19:%82 — Editing 2
RBunning Mormall

4x REGISTER EX UALUE SI1GHED BINARY
1 1 1 1 BE8E88_PARE_A8EE_Paal
2 bdff BEEECLIELE -16897 1811 1181 1111 1111
3 a A B BA8RE_AARE_AARE_AaRA
g E E H_HEHE _HHEE_BBHR
g g g KYZ count of 4863.9 KWh
g 5] a
v a a B PEGE _AE0E_ A80E_A8AE
1@ A (7 P PAPRA_APAA_ARAR_AAAE
i1 i 5[] 6] F3276E —-3276E 1800 _0800_RObLE_DaBE
ﬁ Tl 2768 12768 1P00_PPRA_ABRE_ABAE

]G] 32768 -32V6E 1800 _BBDE_B808_Ba0a

£ Modbus TCP 192.168.1.1%:502; Register Editor - Editing 1

Modbus TCP 192 168.1.19:582 - Editing 1
Bunning Mormall

4x REGISTER EX UALUE %I1GHED BINARY
1628 £ 7] B PPBP_PARE_RAOAB_ARRE
1621 £84 LN 3972 PO0B_1111 1968 P168
1622 ieh 486 486 PPEP_PPE1_1116_A1i1@
1623 [t [t ARE_AARE_AARA_AARE
1624 7] A (1] ]
1625 eede 61158 —4386
1626 FFee 65518 -18 4863.972 KWh
1627 7] A A
1628 [t} 8 8 DPPBP_PADE_pABA_R0RR
1629 7] 7] A PPEP_PARE_ARAA_ABAR
1638 7] 7] P PARFA_PARE_RAAAE_ARRE
1631 t] a B PPEP_PRDP_POEE_PBan
1632 7] 7] A BPEP_AREE_RBAE_ABREA
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