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Sm@rt DAS
between the general information
contained in this publication and
thecontents of drawings or
supplementarymaterial or both, the
latter shalltake precedence.
Qualified Person

Safety Precautions
(a) Only qualified persons familiar with
the construction and operation of this
equipment should perform work
describedin this set of instructions. Such
work should be performed only after
reading this complete set of
instructions.
(b) Follow safety related work practices,
as described in NFPA 70E, at all times.
(c) Hazardous voltages in electrical
equipment can cause severe personal
injury or death. Energizing this
equipment for the first time after initial
installation or maintenance is
potentially dangerous. Inspection and
maintenance should be performed on
this equipment and equipment to which
power has been cut off, disconnected,
and electrically isolated so that no
accidental contact can be made with
energized parts.
(d) Some types of electrical equipment
will cause harmonics in the electrical
system which may result in overheating.
Consider this condition when
determining this equipment loading, as
possible de-rating of equipment may be
necessary.
Important
The information contained herein is
general in nature and not intended
forspecific application purposes. It does
not relieve the user of responsibility to
use sound practices in application,
installation, operation, and
maintenance of the equipment
purchased. Siemens reserves the right
to make changes in the specifications
shown herein or to make improvements
at any time without notice or
obligations. Should a conflict arise

For the purpose of this manual
andproduct labels, a qualified person is
one who is familiar with the installation,
construction, operation or maintenance
of the equipment and the hazards
involved. In addition, this person has
the following qualifications:
(a) is trained and authorized to
de-energize, clear, ground, and tag
circuits and equipment in accordance
with established safety practices.
(b) is trained in the correct care and use
of protective equipment such as rubber
gloves, hard hat, safety glasses or face
shields, flash clothing, etc., in
accordance with established safety
practices.
(c) is trained in rendering first aid.
Signal Words
The signal words "Danger," "Warning"
and "Caution" used in this manual
indicate the degree of hazard that may
be encountered by the user. These
words are defined as:
Danger - Indicates an imminently
hazardous situation which if not
avoided, will result in death or serious
injury.
Warning - Indicates a potentially
hazardous situation which, if not
avoided, could result in death or serious
injury.
Caution - Indicates a potentially
hazardous situation which, if
notavoided, may result in minor or
moderate injury.

Dangerous Procedures
In addition to other procedures
described in this manual as dangerous,
user personnel must adhere to the
following warnings:
(a) Danger! High Voltage. Qualified
personnel only. Lock off all power to
this equipment before working inside.
Always work on de-energized
equipment. Always de-energize
equipment before performing any tests,
maintenance or repair.
(b) Warning! Always perform
maintenance on the interrupting device
after the closing mechanism(s) are
discharged.
(c) Caution! Always let an interlock
device or safety mechanism perform its
function without forcing or defeating
the device.
(d) Caution! Hydrocarbon spray
propellants and hydrocarbon
compounds will cause degradation of
certain plastics. Contact your local
Siemens representative before using
these products to clean or lubricate
components during installation or
maintenance.
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Chapter 1
Introduction
Overview
Sm@rt Dynamic Arc-Flash Sentry (DAS): Sm@rt DAS is a
solution that allows users the ability to automatically toggle
between nominal trip settings and a predefined set of lower
trip settings (also known as a maintenance mode) used when
facility personnel are nearby the electrical equipment or
within the arc flash boundary. Sm@rt DAS can be activated
by a simple contact, such as a switch so a wide range of
activation devices can be used to enable DAS.

The purpose of this manual is to help users develop safe and
efficient procedures for operation and maintenance of the
Sm@rt DAS system. The Sm@rt DAS system is used to control
maintenance mode of VL and WL breakers in Type WL
Switchgear, SB Switchboards, P4 and P5 Panelboards. The
controller switches DAS on/off for a combination of up to 9
VL/WL breakers. For larger systems, multiple controllers will
be used. The Sm@rt DAS controller allows the panel to
respond to triggering of maintenance mode via digital inputs,
MODBUS or HMI commands. The system can be activated over
an HMI without a switch. Additionally, each input has an
output confirming activation of maintenance mode.

Activation switch
(1 per breaker)

Indicator light
(1 per breaker)

Controller

HMI (optional)

Gateway
Modbus network

Low-Voltage
Power Breaker

Insulated Case
Breaker

Figure 1.1: Sm@rt DAS Architecture
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Molded Case
Circuit Breaker

Molded Case
Circuit Breaker

Molded Case
Circuit Breaker

Chapter 2
Sm@rt DAS System
Introduction

Digital Input - Turn on DAS for all Breakers

The Sm@rt DAS system consists of a controller, VL and WL
breakers with MODBUS communication modules, and a
MODBUS RTU to TCP/IP gateway.

When this input is activated, DAS on all breakers will be
turned on.
Digital Input - Local Override

Controller

When this input is activated, Sm@rt DAS can’t be utilized to
turn on breaker DAS remotely using Sm@rtGear Mobile
solftware. DAS can only be activated locally using the Sm@rt
DAS activation switch.

The heart of the Sm@rt DAS system is the controller. It
consists of a PLC with pre-loaded software which is the same
for every Sm@rt DAS system. All configuration is done at the
factory. The program is flexible and configuration settings are
accessible over MODBUS.

Digital Outputs (9)
Each breaker in the Sm@rt DAS system has an assigned
output from the controller. When it is confirmed that a
breaker is in maintenance mode, "24V DC" appears in the
output. The outputs can drive indicators (typically blue LEDs)
for visual confirmation of system status.

Figure 2.1 highlights the inputs and outputs available on the
controller.
Digital Inputs (9)
Each breaker that has Sm@rt DAS is assigned a digital input. It
moves from left to right and top to bottom in the lineup. The
input requires 24V to activate. This is typically done via an
activation switch.

Ethernet connection
The Sm@rt DAS controller communicates with the breakers
via Ethernet connected to an Ethernet-MODBUS RTU gateway.
An Ethernet switch or router can be inserted between the
two to expand communication possibilities.

Sm@rt DAS Controller
9 Digital Inputs (24VDC)
Power
Supply
(120VAC
or 24VDC)

I.0

I.1

I.2

I.3

I.4

I.5

I.6

I.7

I.8

I.9

O.0

O.1

O.2

O.3

O.4

O.5

O.6

O.7

O.8

O.9

Ethernet
connection to
MODBUS
gateway/router

Ethernet
Modbus
TCP/IP

9 Digital Outputs (24VDC)
Figure 2.1: Sm@rt DAS Controller
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Chapter 2
Sm@rt DAS System
Gateway
The Gateway converts MODBUS RTU that is the native communication protocol for the VL breaker to MODBUS TCP/IP.
The WL breaker with COM35 communication module already

communicates MODBUS TCP/IP and doesn’t require the Gateway for communication protocol conversion. It is factory configured and no additional user set up is required.

Ethernet Gateway
Power
Supply
(120VAC
or 24VDC)

MODBUS
RTU

Ethernet
MODBUS
TCP/IP

Second
RJ45
port

Figure 2.2: Ethernet Gateway

Breaker Comm Modules

Figure 2.3: VL MODBUS module

Figure 2.4: WL MODBUS module

COM21 (VL Breakers – Switchboards and Panelboards)

COM35 (WL Breakers – Switchgear and Switchboards)

The COM21 module connects VL breakers to the Sm@rt DAS
system.

The COM35 module connects WL breakers to the Sm@rt DAS
system.
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Chapter 2
Sm@rt DAS System
Breaker Requirements
The Sm@rt DAS system requires certain features in both the
WL and VL breakers. This section highlights the requirements
for breakers as well as the features for each breaker with
Sm@rt DAS.

Figure 2.5: WL Breakers

Figure 2.6: VL Breakers

WL

VL

Features
 ETU 776 required
 COM35

Features
 ETU 586
 COM21

Normal settings
 Parameter A on breaker
 Default settings are minimum
 Adjust on breaker to change

Normal settings
 Parameters on breaker
 Default settings are minimum
 Adjust on breaker to change

DAS (maintenance mode) settings
 Parameter B on breaker
 Default settings are minimum
 Adjust on breaker to change

DAS (maintenance mode) settings
 Stored in controller
 Default settings are minimum
		 - 1.25X on short time
		 - 100 ms on short time delay
		 - 1.25X on IOC
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Chapter 3
System Interfaces
Introduction

One Switch and Light per Breaker

There are three different ways to activate the Sm@rt DAS
system:

This is the default configuration. The first 9 inputs have a
dedicated output that indicates when breaker has entered
maintenance mode. Each input activates maintenance mode
for one breaker. There is also a dedicated output for each
breaker that confirms when the breaker has entered
maintenance mode. Figure 3.1 highlights the configuration.
For example, Input 0 (I.0) and Output 0 (O.0) will be the input
and output controlling maintenance mode on breaker one.

 Activation Switch
 HMI
 MODBUS communication
This section will deal with the different schemes and
implementations available and how they function.

One Switch for all Breakers
The 10th input has a connection for a single switch to turn
DAS on for all breakers. Each breaker has a dedicated light.

24VDC

Switch
Inputs

Power
Supply
(120VAC
or 24VDC)

Ethernet
MODBUS
TCP/IP

I.0

I.1

I.2

I.3

I.4

I.5

I.6

I.7

I.8

I.9

O.0

O.1

O.2

O.3

O.4

O.5

O.6

O.7

O.8

O.9

Output
LEDs

Figure 3.1: Sm@rt DAS Controller with one switch and one light per breaker
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Chapter 3
System Interfaces
MODBUS Communciation
The controller can be accessed over MODBUS TCP/IP to
remotely activate maintenance mode. If maintenance mode
is activated over MODBUS, it works the same as if the switch
was turned on.
The default IP address of the controller is 192.168.0.74 but
can be specified at the time of ordering. For the controller,
the next address would be 192.168.0.76 followed by
192.168.0.78. The increase of 2 on the address is due to the
gateway filling in between these values.
In order to activate DAS over MODBUS, you will need a
MODBUS program. Siemens has a program called Sm@rt DAS
MODBUS Communication Module that can be used to read
and write settings for Windows 7 and later.
For full MODBUS functionality see Section 4, Communications

Figure 3.5: Controller withMODBUS Communication
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Chapter 4
Communications
Introduction
The Sm@rt DAS controller uses MODBUS TCP/IP as its
communication protocol. A computer or SCADA system can
connect to the controller via Ethernet either directly into the
controller (Figure 4.1) for a brief period to change settings or
through a router for more permanent connections.
The DAS controller acts as a slave when interfacing with a
Building Management System or other supervisory system.
Table 4.2 shows the MODBUS system codes if integration is
needed to upstream devices.
In order to permanently connect the Sm@rt DAS to an
upstream system, the second RJ45 port of the gateway can be
used. An Ethernet switch will need to be placed between the
controller and gateway (Figure 4.2, 4.3) if several external
connections are needed.

Figure 4.1: Ethernet port

To upstream
SCADA system

Ethernet
Gateway

Network
Switch
Sm@rt DAS
Controller

Figure 4.2: Example of network switch
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Figure 4.3: Interface with network switch if included

Chapter 4
Communications
Configuring the Sm@rt DAS System

Code

Description

There are two methods of changing settings on the Sm@rt
DAS controller:

01

Read coil status

02

Read input status

To configure with HMI – refer to Chapter 3

03

Read holding registers

To configure with MODBUS communication

04

Read input registers

MODBUS function codes

05

Force single coil

Table 4.1 shows MODBUS function codes used to access data
from devices. For Sm@rt DAS, Code 03 is used to read holding
registers and Code 16 is used to write the holding registers.

06

Preset single register

10

Write multiple registers

15

Force multiple registers

16

Preset multiple registers

Table 4.1: Common MODBUS function codes
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Chapter 4
Communications
Siemens Sm@rt DAS Communication Module
A secondary option for access to Sm@rt DAS system is using
the Sm@rt DAS Controller Configurator available through the
Siemens Download Center. It can be used by connecting
directly to the PLC or connecting through an Ethernet switch.
It is used to change maintenance mode settings and can
remotely activate maintenance mode. The software is
compatible with Windows 7 and later.

Figure 4.4: Main Screen - Sm@rt DAS Controller Configurator
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Chapter 4
Communications
Set up and installation of Sm@rt DAS Controller
Configurator Module
The setup file can be downloaded from the Siemens
Download Center. Once downloaded to the user’s computer,
open the file.
Connecting to Sm@rt DAS System:
Network switch: This should be the easiest connection. Just
plug an Ethernet cable into the network switch and you
should be connected to the network. Additionally, you can
connect through the gateway directly.
Direct to the PLC: Start by plugging an Ethernet cable directly
into the PLC and ensure all other network connections are
closed. Once plugged in, open the control panel on the PC
and follow the following menu options:
• Go to the Network and Sharing Center
• Select “Change Adaptor Settings”
• Right-click on “Local Area Network” and select “Properties”
• Select Internet Protocol Version 4 (TCP/IPv4) and click 		
“Properties”
• Use the following IP address: - Type in 192.168.1.xx 		
(typically something like 0-35 should work) - Type 			
255.255.255.0 for subnet mask - Click “OK”
You should now be able to connect to the PLC.
Note: When directly connected to the PLC, you will not be
able to turn DAS on until the Ethernet connection of the PLC
is plugged back in.
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Chapter 4
Communications
Configure IP address of Sm@rt DAS Controller
Click on change target PLC and enter the IP address of the
controller default is 192.168.1.235
Once the controller is connected the top left corner of the
screen will show a green check mark for communicating as
shown in Figure 4.5

Figure 4.5: Home Screen with Green Connection

Figure 4.6: PLC IP Address
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Chapter 4
Communications
Change IP address of Sm@rt DAS Controller
Click on change PLC Network settings PLC and enter the new
IP address as shown in figure 4.8. This is typically done if
there multiple controllers in a lineup to prevent issues
connecting.

Once the new IP address is entered click the save icon and
then you may need to re-enter the PLC address to reconnect
once the IP address changes.

Figure 4.7: Home Screen Location of Change PLC Network Settings

Figure 4.8: PLC IP Address Change
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Chapter 4
Communications
Set IP address of Breakers
Click on set all breaker IP to enter the master IP address for
the breakers if they are all on same network. For most Sm@rt
DAS systems they will be under one MODBUS TCP/IP to
MODBUS RTU converter and share the same IP address.
Once set this will make it easier to access the slave addresses.

Figure 4.9: Home Screen Location of Set IP address of Breakers

Figure 4.10: IP Address of Breakers
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Chapter 4
Communications
Wiring Wizard
The wiring wizard is used to match breaker numbers with
input and output switches on the Sm@rt DAS controller. This
allows user to adjust which controller outputs and inputs map
to which lights.

For the most part this will be done in factory, but if a breaker
is added with DAS in the field this allows it to be assigned.

Figure 4.11: Location of Wiring Wizard

Figure 4.12: Example of Wiring Wizard Inputs
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Chapter 4
Communications
Edit Breaker
The edit breaker screen allows the user to enter the IP and
slave address of each breaker they wish to control.
Once the IP address is defined the user must select whether
the circuit breaker they are using is a WL, VL, or 3VA based
upon the drop down selection.

Figure 4.13: Location of Edit Breaker

Figure 4.14: Example of Edit Breaker Inputs
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Chapter 4
Communications
Testing the system
Once the user inputs all of the settings into the system, the
DAS system can be tested by selecting DAS breaker mode
button from the home screen.

The screen on figure 4.16 should show up the user can then
click on turn off DAS or turn on DAS button highlighted to
toggle the settings. Once the settings change the blue light
should also come on with the respective breaker and
maintenance mode settings can be confirmed on the circuit
breaker

Figure 4.15: Location of Set DAS Breaker Modes

Figure 4.16: Breaker DAS Module
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Chapter 4
Communications
Access to Sm@rt DAS + trip units

Trip unit data access

Connecting to the breakers

The IP address for the first ten trip units is 192.168.0.75. If
multiple controllers are on requested on same network at
time of order next IP address for 10 breakers would be
192.168.0.77 (+.02). The slave address to each device is
documented on the drawings submitted with the switchboard
or switchgear. The addresses start at one and increment by
one top to bottom left to right.

Using Sm@rt DAS also allows for direct access to the breaker
if the user wishes to make changes to trip unit settings, get
status etc. It is possible to gain network access two ways :
For permanent access, a network switch should be purchased
with the Sm@rt DAS system at time of buy. Then gaining
access is as easy as plugging into the network
For temporary access it is possible to connect directly to the
gate way over Ethernet

Refer to the Circuit Breakers with Communication Capability
SENTRON WL and SENTRON VL MODBUS System Manual for
register information
Note: if you have more than 9 devices and want external
network access note that at order time
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Chapter 5
Commissioning/Troubleshooting
Introduction
This section discusses the steps that should be taken during
commissioning to verify the Sm@rt DAS system’s
functionality. This section will also go into some basic
troubleshooting
Basic commissioning:
Review the schematics provided with the gear. This will
identify the location of the switches and lights as well as
which breakers have DAS.
Once the main incoming power to the system is available, the
Sm@rt DAS system should come up.

		
		
		
		
		
		
		


		
		
		

Ensure Sm@rt DAS controller has control power by 		
checking the LEDs in Figure 5.2. The Sm@rt DAS 		
controller will be in the main device aux compartment if 		
available or in the panel mounted aux compartment.

 For WL breakers: set all parameter A, B settings into the 		
		trip unit

		
		
		
		
		

For VL breakers: Use nominal settings in the breaker. The 		
maintenance mode instantaneous settings need to be set
at or below the nominal instantaneous settings. Ensure 		
you change maintenance settings in Sm@rt DAS 			
controller if needed. When setting up the VL breaker, 		
ensure “instantaneous” is turned on in the circuit breaker.

Ensure all of the Comm modules have power by checking
for green LED indicators on the communication modules.
The COM35 modules for the WL are located in the WL 		
breaker compartment, centered above the WL breaker. 		
The COM21 is located in panel-mounted compartments 		
with the VL breakers or in a full aux compartment if they 		
are individually mounted. See Figure 5.1 for an example 		
of which LED lights should be lit on comm.

Power LEDs

Input LEDs

Output LEDs

Figure 5.1: LED to inspect on comm. modules

Figure 5.2: LED to inspect on controller
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Chapter 5
Commissioning/Troubleshooting
Commissioning - WL Sm@rt DAS
 Review drawings to identify location of Sm@rt DAS 		
		 switches or HMI. The elevation will show the location of 		
		 the switches/HMI highlighted in Figure 5.3.
 The electrical view will show the breakers with Sm@rt 		
		 DAS highlighted in Figure 5.4.
 Parameter A should be shown on the center of the trip 		
		 unit screen as in Figure 5.5. Turn the DAS switch; the 		
		 blue light should come on next to the switch. The WL 		
		 breaker trip unit should also now show Parameter B on 		
		the screen.

Figure 5.3: Location of switches and lights

Figure 5.5: Indication of active WL parameter set.

Figure 5.4: Location of circuit breakers with DAS
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Chapter 5
Commissioning/Troubleshooting
Commissioning - VL Sm@rt DAS
 Review drawings to identify the location of Sm@rt DAS 		
		 switches or HMI. The elevation will show the location of 		
		 the switches/HMI highlighted in Figure 5.6.
 The electrical view will show the breakers with Sm@rt 		
		 DAS highlighted in Figure 5.7.

		
		
		
		
		

Starting with the VL breakers, go to the trip unit, scroll 		
and select “View parameter screen”. Then select “View 		
protection” and then scroll through and review 			
instantaneous pickup. It should be set to either the 		
default settings, which are the minimum, or the settings 		
input by the user.


		
		
		
		
		
		
		

Turn the DAS switch “on” for the VL breaker. The blue 		
light should then come on. Then refresh the 			
instantaneous pickup setting by scrolling up or down on 		
the keypad. Scroll back to review the instantaneous 		
settings. They should be 1.25x the breaker rating or the 		
settings set earlier into the controller. The preset values 		
for short time delay are 100ms and short time pickup is 		
1.25x the breaker rating.

Figure 5.6: Location of switches and lights

 If the VL maintenance modes are changed, always test 		
		 maintenance mode and verify the new maintenance 		
		 mode settings on the VL.

Figure 5.7: Location of circuit breakers with DAS
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Chapter 5
Troubleshooting
DAS is not turning on
Verify Switch to Controller Wiring

		
		
		
		
		

Locate the Sm@rt DAS controller in the gear. When the 		
switch is closed, one of the green LED highlighted in red 		
will turn on indicating the 24V signal gets to the PLC. If 		
the light does not come on, check wiring from PLC to 		
switch and from switch to 24V power supply. Ensure 		
wires were connected between any shipping splits.

Verify Controller to Indicator Light Wiring
 The corresponding green LED highlighted in blue on the 		
		 controller indicates the breaker is in maintenance mode. 		
		 If this light is green and the blue light does not come on, 		
		 check output wires from the controller to the light and 		
		 from the light to the power supply. Ensure wires were 		
connected between any shipping splits.
Verify Communication Modules have power
 Check each communication module and verify each has 		
		 green LEDs on indicating power as per commissioning 		
		 requirements. If not, verify power connection wiring.

Power LEDs

Verify device is communicating

		
		
		

Each device will have a MODBUS communication light – 		
verify that it is green as well when the switch is closed. 		
Check wiring to ensure all connections are made, 		
especially across shipping splits.

Verify VL settings
 Ensure VL breaker nominal settings are at or higher than 		
		 maintenance mode instantaneous settings, and that 		
		 instantaneous settings are turned on.
Additional support
 Review the FAQ document for additional support topics. 		
		 It is available through the Siemens Download Center.
 Support, service, parts and repairs are available seven 		
		 days a week, 24 hours a day, 365 days a year. Call 		
		 Siemens Industry Customer Care Center (ICCC) at 		
		800-333-7421.

Input LEDs

Output LEDs
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