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PREFACE

This document describes the installation and operation of TASC Systems
siteRSM Main Module hardware version 800-100-0050R01 or later and its
optional expansion modules.

Hardware and software described in this document are subject to ongoing
development and improvement. Consequently there may be minor
discrepancies between the information in this document and the performance
and design of the hardware and software.

The siteRSM is designed for flexibility of use and installation and is therefore
highly configurable and should only be installed by an appropriately trained
technician.

The user should ascertain that this product is suitable for the intended
application. TASC Systems Inc. accepts no responsibility, liability, for misuse,
or damage resulting from the inappropriate use of the product described
herein.

.e Before connecting any equipment to any siteRSM product, the user is advised
to read this document in its entirety. Application of voltages in excess of the
built-in protection could seriously damage the siteRSM and/or the equipment it
is connected to.
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1. PRODUCT OVERVIEW

1.1.

System Elements

A complete system has three main elements:

The Field Hardware - siteRSM
e alogical device that is attached to the equipment to be monitored via
a wide variety of industry standard analog and digital sensors

The Craftsperson Software - SCCU
e the technician’s tool to configure siteRSM'’s locally and remotely
e ability to query the status of all inputs as well as the ability to control
outputs in real time

The Distributed Monitoring Software — siteVIEW 2.0

e PC based program that receives events from the field hardware and
converts them into specific, user configurable alarm conditions

e polls the field hardware for status information
provides a user friendly graphical environment to “see” the status of
the field hardware

e provides history of events, alarms, and access in the form of storable
tables

TASC Systems Inc. All Rights Reserved. Page 9 of 29
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Figure 1 - siteRSM System Example
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1.2 Basic System Transactions
The basic types of transactions in the system are:

1. Event reporting: Any event report initiated by the Field Hardware
(siteRSM) is sent to the monitoring software (siteVIEW 2.0). From there
the event is converted to an alarm based on user configurations.

2. Polling of Field Hardware: Regular polling, automatic or manual, of all
Field Hardware (siteRSM units) by the alarm manager software
(siteVIEW 2.0). Alarm histories and current status of all the inputs and
outputs can be displayed in siteVIEW.

3. Local Craftsperson connection to the Field Hardware: A field unit
(siteRSM) can be configured and queried via a Local connection by
connecting an RS-232 cable directly from a PC running the SCCU
Configuration Utility.

4. Remote Craftsperson connection to the Field Hardware: As above
(8), except the connection is made remotely.

1.3. Special /0 Modes

At a site, two special modes of input monitoring and output control may be used:

1. Automatic output (local I/0 mapping): A siteRSM input can be
configured to automatically control an output on the same board.

2. Qualified input: A siteRSM input can be configured so that it is “gated”
by another input. A qualified input is not read unless the “gating” input is
active.

TASC Systems Inc. All Rights Reserved Page 11 of 29
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1.4. The Field Hardware — siteRSM

The siteRSM is a logic device that connects to the equipment that is to be
monitored and controlled. It monitors on-site equipment through analog and
digital inputs and can activate equipment through its digital outputs in real
time. It consists of a main board and optional expansion boards. The main
board and expansion boards are packaged in a wide variety of ways to meet
different customer requirements. Detailed below is the main board of the
siteRSM:

Digital Inputs (P5) Analog Inputs (P7) Digital Outputs (P6) Status LEDs Temperature Sensor
Bus (P1)

Analog Input

Range Jumpers
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LED
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Port (P10)

Input Expansion ? ?
Connector (P16)
Serial Port 1 Serial Port 2
(COM1) Local (COM2)

Configuration

Figure 2 - siteRSM Main Board Connectors

siteRSM specifications can be found in the Appendix.
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1.5. The Craftsperson Software - SCCU

The site COMMANDER/RSM Configuration Utility (SCCU) is the GUI
(Graphical User Interface) configuration software for the siteRSM. SCCU is
designed to be used by technicians on-site (‘locally’) or from a remote
location (‘remotely’).

Technicians can configure all of the site-specific information including what
condition(s) constitutes an event. SCCU is a Windows® operating system
based program that enables the functionality of the siteRSM system.

For more information on the SCCU software please see the SCCU for
siteRSM User Manual.

1.6. Hardware Options

A quick list of available hardware options are:

e Chassis options (19” 1RU / 2RU, NEMA 4, Clamshell)

e Temperature Sensor (950-001-0008)

e Differential Sensor for measuring current (5A, 20A, 30A and 50A)
(950-001-0001)

Bi-directional Power Sensor (910-004-0031)

Analog Input Expansion (950-001-0004)

Digital Input Expansion (950-001-0005)

Digital Output Conversion (950-001-0006)

AC Voltage Sensor (

Modem Options (Ethernet, Radio Modem, and Serial)

Additional hardware options may become available, please contact TASC
Systems Inc. for a current list of products and part numbers.

TASC Systems Inc. All Rights Reserved Page 13 of 29
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2.INSTALLATION

The siteRSM is interfaced to sources for the digital and analog inputs and destinations for the

digital outputs using the orange removable screw down connectors on the back of the
siteRSM.

2.1. Connecting the Digital Inputs

2.1.1. Diode Isolated Digital Inputs

The siteRSM has 8 diode isolated digital inputs (expandable to 40) that are
capable of accepting voltages up to +60V DC. Any voltage on an input below
+2.0V DC is considered to be logically low (Closed). Any voltage on an input
above +2.1V DC is considered to be logically high (Open). When an input is
not terminated or it is left floating, then the input to the module is logically
high. Many types of devices, as shown below, may drive the digital inputs.

5 o > A_EQ/H V+—OE\: >

) | )

Figure 3 - siteRSM Input Devices

.E- WARNING! Applying negative voltages to the analog and diode isolated digital
inputs will damage the siteRSM module.

TASC Systems Inc. All Rights Reserved Page 14 of 29



siteRSM User Manual 050-015-0052R01

Connector P5 — Digital Inputs / Ground

Pin Legend Function

1 I Digital Input 1
2 12 Digital Input 2
3 13 Digital Input 3
4 14 Digital Input 4
5 15 Digital Input 5
6 [3] Digital Input 6
7 17 Digital Input 7
8 18 Digital Input 8
GND GD Ground

GND GD Ground

Table 1 - P5 Connections

2.1.2. Diode Isolated Digital Input Expansion Board (Option)

The siteRSM has the ability to have an additional 32 diode isolated digital
inputs (8 per additional board) for a total of 40 digital inputs.

iifdditnny

Figure 4 - Digital Input Expansion Board

Each board is interfaced to the siteRSM in a daisy chain configuration via the
2x3 IDC connector. The boards are also addressed via a user selectable
eight (8) position switch located on the top of the board. See the Digital Input
Installation Guide for details.

TASC Systems Inc. All Rights Reserved Page 15 of 29
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Digital Input Expansion Board
Pin Function
Digital Input 9 or 17, 25, 33
Digital Input 10 or 18, 26, 34
Digital Input 11 or 19, 27, 35
Digital Input 12 or 20, 28, 36
Digital Input 13 or 21, 29, 37
Digital Input 14 or 22, 30, 38
Digital Input 15 or 23, 31, 39
Digital Input 16 or 24, 32, 40
GND Ground
GND Ground

O[NNI |(—=

Table 2 - Digital Input Expansion Connections

For installation instructions please see the Digital Input Expansion Installation
Guide.

2.2. Connecting the Analog Inputs

The siteRSM has 8 analog inputs (expandable to 24) for external voltage
measurement. The first 8 analog inputs are jumper configurable on the
siteRSM main board (see Figure 2) with ranges of up to 25V DC input while
the optional 16 expansion analog inputs provide factory fixed input ranges of
0-5V DC or 0-25V DC. The analog inputs have the ability to be customized to
a fixed range.

Connector P7 — Analog Inputs / Common Alarm Output /

Ground

Pin | Legend Function

1 A1l Analog Input 1

2 A2 Analog Input 2

3 A3 Analog Input 3

4 A4 Analog Input 4

5 A5 Analog Input 5

6 A6 Analog Input 6

7 A7 Analog Input 7

8 A8 Analog Input 8

9 GD Ground

10 AL Common Alarm Output

Table 3 - P7 Connections

The Common Alarm Output will latch to ground based off of any configured
event detected on the siteRSM.
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.e WARNING! Analog Input Range jumpers should be set before applying any
voltage.

.e WARNING! Applying negative voltages to the analog and diode isolated digital
inputs will damage the siteRSM module.

2.2.1. Analog Input Range Jumper Selection (see Figure 2)

Each pair of jumpers configures the input to one of two ranges below:

’}::L‘;g 0-5V 0-25V (Default)
1 J16-1 to J16-2, J15 Remove J16-3 to J16-2, J15-1 to J15-2
2 J14-1 t0 J14-2, J13 Remove J14-3to J14-2, J13-1 to J13-2
3 J12-1to J12-2, J11 Remove J12-3to J12-2,J11-1 to J11-2
4 J10-1 to J10-2, J9 Remove J10-3 to J10-2, J9-1 to J9-2
5 J8-1 to J8-2, J7 Remove J8-3 to J8-2, J7-1 to J7-2
6 J6-1 to J6-2, J5 Remove J6-3 to J6-2, J5-1 to J5-2
7 J4-1 to J4-2, J3 Remove J4-3 to J4-2, J3-1 to J3-2
8 J2-1 to J2-2, J1 Remove J2-3t0 J2-2, J1-1to J1-2

Table 4 - Analog Jumper Configuration

.e When a range is selected via jumpers, it must also be programmed into the
siteRSM using the SCCU Software.

2.2.2. Extended Range Selection (siteRSM main board)

One of 4 extended analog ranges may be selected by connecting an external
‘potential divider’ resistor network. 1% tolerance resistors should be used. To
configure an analog input for an externally supplied resistor network, set the
jumpers as shown below:

Analog

Input Settings for Extended Range

J16-1 to J16-2, J15 Remove
J14-1 to J14-2, J13 Remove
J12-1 to J12-2, J11 Remove
J10-1 to J10-2, J9 Remove
J8-1 to J8-2, J7 Remove
J6-1 to J6-2, J5 Remove
J4-1 to J4-2, J3 Remove
J2-1 to J2-2, J1 Remove

OINOO|OA|A~ W=

Table 5 - Extended Range Selection

TASC Systems Inc. All Rights Reserved Page 17 of 29
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Each of the range multipliers is based on a 5V DC reference. The suggested
resistor network is shown below:

External

Input

E Rb To siteRSM

Figure 5 - External Resistor Network

2X 4X 10X 20X
Ra = 10kQ Ra = 30kQ Ra = 90kQ Ra = 190kQ
Rb = 10kQ Rb =10kQ Rb = 10kQ Rb = 10kQ

Table 6 - Resistor Network Table

2.2.3. Analog Input Expansion Board (Option)

The siteRSM has the ability to have an additional 16 analog inputs (8 per
additional board) for a total of 24 analog inputs.

tittiiiiang

Figure 6 - Analog Expansion Board

The analog expansion board is factory set for 0-5V DC range on all inputs. If
required, it can be factory ordered and set for the 0-25V DC input range.

Each board is interfaced to the siteRSM in a daisy chain configuration via the
2x3 IDC connector. Each board and additional boards installed into a single
chassis configuration need to be addressed, this is outlined in the Analog

Input Expansion Installation Guide.

TASC Systems Inc. All Rights Reserved

Page 18 of 29



siteRSM User Manual 050-015-0052R01

Analog Input Expansion Board
Pin Legend Function
1 A1 Analog Input 9, 17
2 A2 Analog Input 10, 18
3 A3 Analog Input 11, 19
4 A4 Analog Input 12, 20
5 A5 Analog Input 13, 21
6 A6 Analog Input 14, 22
7 A7 Analog Input 15, 23
8 A8 Analog Input 16, 24
GND GD Ground
GND GD Ground

Table 7 - Analog Input Expansion Connections

For installation instructions please see the Analog Input Expansion
Installation Guide.

2.3. Connecting the Digital Outputs

The siteRSM has 8 ‘open drain’ (FET) or optional relay (Form C via output
conversion board) outputs that can be connected to peripheral equipment.
Each ‘open drain’ output is capable of sinking up to 150mA at voltages up to
+50V DC and is set up using the SCCU software.

Connector P6 — Outputs and Power Supply

Pin | Legend Function

1 o1 Digital Output 1

2 02 Digital Output 2

3 03 Digital Output 3

4 04 Digital Output 4

5 05 Digital Output 5

6 06 Digital Output 6

7 o7 Digital Output 7

8 08 Digital Output 8

9 + DC In - Positive Power Source (11-20VDC)
10 - DC In - Ground

Table 8 - P6 Connections

TASC Systems Inc. All Rights Reserved
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2.3.1. Relay Output Conversion Board (Option)

The siteRSM can be equipped to convert the standard 8 ‘open drain’ (FET)
outputs to ‘Form C’ relay outputs. Each output is capable of sinking up to 1A
at 30V DC.

ididdidiny

Figure 7 - Relay Output Conversion Board

The output conversion board can be used in two chassis configurations, the
19” 1RU and 2RU.

2.3.2. Relay Output Conversion Board (1RU Chassis)

The relay output conversion board will convert the 8 ‘open drain’ outputs
from the standard siteRSM main board, to 3 ‘Form C’ relay outputs onto a
10 pin connector.

Relay Output Conversion Board
Pin Function
Relay 1 NO
Relay 1 NC
Relay 1 Common
Relay 2 NO
Relay 2 NC
Relay 2 Common
Relay 3 NO
Relay 3 NC
Relay 3 Common
0 No Connection

s|lO[w|N|[O|O|B]|W|IN|—=

Table 9 - 1RU Relay Output Conversion Connections
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2.3.3. Relay Output Conversion Board (2RU Chassis)

The relay output conversion board will convert the 8 ‘open drain’ outputs
from the standard siteRSM main board to 4 ‘Form C’ relay outputs on the
conversion board and 4 jumper configurable NO or NC relay outputs on a
jumper board. This configuration requires 2 expansion ports on the back of
the 2RU chassis.

Relay Output Conversion Board
Pin Function
Relay 1 NO
Relay 1 NC
Relay 1 Common
Relay 2 NO
Relay 2 NC
Relay 2 Common
Relay 3 NO
Relay 3 NC
Relay 3 Common
0 Relay 4 NO

Relay Output Jumper Board

Pin Function
Relay 4 NC
Relay 4 Common
Relay 5 NO /NC
Relay 5 Common
Relay 6 NO/NC
Relay 6 Common
Relay 7 NO /NC
Relay 7 Common
Relay 8 NO /NC
0 Relay 8 Common

O[O~ |[WIND|—

e LA AR 2 A E A

Table 10 - 2RU Relay Output Conversion Board Connections

The relay output jumper board has configurable pads to set the output for
either Normally Open or Closed which is explained in the Relay Output
Conversion Installation Guide.

For installation instructions please see the Relay Output Conversion
Installation Guide.

TASC Systems Inc. All Rights Reserved Page 21 of 29
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2.4. Serial Ports

The siteRSM is equipped with 2 asynchronous serial RS-232 ports via DB-9

connector. Each Port has designated use as follows:

Serial Port 1 — Local programming and viewing of real time status of the

siteRSM monitoring inputs and control of relay outputs.

Serial Port 2 — Communicates serially to peripheral equipment such as serial
to IP modems and serial to radio modems.

2.4.1. Serial Port 1

Serial Port 1 is configured as DCE accessed via a female DB-9 connector
located on the siteRSM main board. A standard PC compatible serial cable

can be used to connect from Port 1 to a PC running SCCU.

Serial Port 1
Pin | Legend Function
1 DCD OUT from siteRSM (DCE)
2 RXD OUT from siteRSM (DCE)
3 TXD IN from PC or peripheral (DTE)
4 DTR IN from PC or peripheral (DTE)
5 GND Ground
6 DSR OUT from siteRSM (DCE)
7 RTS IN from PC or peripheral (DTE)
8 CTS OUT from siteRSM (DCE)
9 RI OUT from siteRSM (DCE)

Table 11 - Serial Port 1 Connections

TASC Systems Inc. All Rights Reserved
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2.4.2. Serial Port 2

Serial Port 2 is configured as DTE accessed via a male DB-9 connector
located on the siteRSM main board. A standard PC compatible serial cable
can be used to connect from siteRSM. This should be the default primary
transmission path.

Serial Port 2
Pin | Legend Function
1 DCD IN from modem or peripheral (DCE)
2 RXD IN from modem or peripheral (DCE)
3 TXD OUT from siteRSM (DTE)
4 DTR OUT from siteRSM (DTE)
5 GND Ground
6 DSR IN from modem or peripheral (DCE)
7 RTS OUT from siteRSM (DTE)
8 CTS IN from modem or peripheral (DCE)
9 RI IN from modem or peripheral (DCE)

Table 12 - Serial Port 2 Connections

2.5. Serial to Ethernet Modem

The siteRSM can be equipped to communicate to siteVIEW 2.0 Alarm
Monitoring Software via an internal Serial to Ethernet module.

3 LTRX XPort

g [T

00-20-4A-B4-3F - 95

by CR IR i oo H R e
o s glsasi e i (@)
s, N
. hes. BTASC .
- : ) "k 2 S 10 3508 s4vio

Figure 8 - Serial to Ethernet Modem

The Serial to Ethernet modem incorporates the Lantronix XPORT module
which can be configured with their proprietary software to work on any
network using the TCP/IP protocol.

For installation and programming instructions please see the Serial to
Ethernet User Manual.
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2.6. Temperature Sensor Bus

The siteRSM is equipped with an eight-channel temperature bus supporting
the National Semiconductor LM75.

2.6.1. P1 Pin Description (RJ-45)

Connector P1 (see Figure 2) is used to connect up to 8 optional temperature
sensors. P1 performs no other function in the siteRSM configuration. The
signal pins are shown below.

Expansion Ports

Pin | Legend

+12 VDC
N/C

N/C
GROUND
SDATA
GROUND
SCLOCK
N/C

O IN[oO|O|R|WIN|—=

Table 13 - Expansion Port Connections

2.6.2. Temperature Sensor (Option)

The sensor can directly measure temperatures between —-55°C and +125°C
to an accuracy of +3C°.

The temperature sensor is provided as an “air sensor”. Temperature
readings are taken at 1-second intervals.

The sensor module is powered from the siteRSM module bus and therefore
the sensor requires no external power supply.

Prior to plugging in the sensor, ensure that power is removed to the siteRSM
module. Set the temperature sensor’s address by cutting the appropriate
traces (0, 1, 2) on the temperature sensor board. Each temperature sensor
requires a unique address. (Refer to Table 14)

Since the temperature sensor bus on the siteRSM main board is a single RJ-
45 connector, multiple sensors may be interfaced by placing the sensors in a
parallel or daisy chain configuration.
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Jumper Traces

Mounting Screw

Figure 9 - Temperature Sensor

Bus Address 2 1 0
1 0 0 0
2 0 0 X
3 0 X 0
4 0 X X
5 X 0 0
6 X 0 X
7 X X 0
8 X X X

Table 14 - Temperature Sensor Jumper Traces

For installation instructions please see the Temperature Sensor Installation
Guide.
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3.LEDS AND DIP SWITCHES

Upon power up, the siteRSM main board will launch the boot-loader, which will
perform a self-test. If successful, the application will then be launched after 2
seconds.

The siteRSM main board has LEDs and DIP switches for status, diagnostics and
mode selection.

3.1.1. siteRSM LED and DIP Switch Functionality

During siteRSM operation, the LEDs are designated as follows:
e Green = Power

Normal Mode: Short flash once per second

Power Save Mode: Short flash followed 3 seconds later by 2 fast
flash’s

e Amber =>Activity — Short flash every time the siteRSM sends or
receives data from either of the serial ports.

e Red =>Status — Short flash sequence with power LED on bootup
only. Used for bootloader during self-test.

3.1.2. LED Indicator Port — P10 Pin Description

Connector P10 carries the status LED’s located on the siteRSM main board
to the front panel of the siteRSM 1RU and 2RU enclosure.

LED Indicator Port
Pin | Legend
+5VDC
AMBER LED
GREEN LED
RED LED
GROUND
6 N.C.

Table 15 - External LED Indicator Port

Ol |W|IN|—=
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DIP switches SW1-1 and SW1-2 are used to specify the usage of Serial Port
1 as follows (see Figure 2):

SW1-1 | SW1-2 | Serial Port 1

Off Off TASC BINMAP protocol (this always ensures SCCU local
access is possible).

On Off Factory use only and should never be powered up in this
state

Off On Factory use only and should never be powered up in this
state

On On Factory use only and should never be powered up in this
state

Table 16 - siteRSM Dip Switch Settings

The siteRSM application firmware makes use of DIP switches SW1-1 and
SW1-2 and leaves DIP switches SW1-3 and SW1-4 as reserved for siteRSM
main board boot-loader use.

WARNING! Improper setting of DIP switch SW1-4 may result in erasing all
.e' system settings or even the siteRSM firmware itself. If this happens, use
SCCU to reprogram the unit and then restore or reload the settings.
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3.1.3. Boot-loader LED and DIP Switch Functionality

During boot loader operation, the LEDs are designated as follows (also see
Figure 2: siteRSM Main Board Connectors):

LED Sequence

Function

Red / Green alternating

Boot-loader is active

Red / Green alternating with
Amber on solid

Boot-loader is active but application
firmware launch was suspended by
a DIP switch setting

Red / Green flashing
together

Application firmware flash upload in
progress

All LEDs flashing together

Hardware integrity check failure,
watchdog timer reboot pending

Amber / Green on together,
Red toggles

EEPROM erase in progress (from
DIP switch setting)

Amber / Red on together,
Green toggles

Application firmware flash erase in
progress (from DIP switch setting)

Table 17 - LED Boot-Loader Status

DIP switches SW1-3 and SW1-4 are used to specify the boot-loader operational mode:

SW1-3 | SW1-4 | Boot-loader Operational Mode

Off Off Normal — perform startup integrity check and then if OK,
launch the application firmware.

On Off Suspend launch of the application firmware (used for
recovery from catastrophic application firmware failure).

Off On Erase the EEPROM (including all system settings),
perform startup integrity check and then if OK, launch the
application firmware. Use with caution!

On On Erase the application firmware flash memory and the
EEPROM (used to erase all memory — except the boot-
loader itself). Use with caution!

Table 18 - siteRSM Main Board Boot-loader DIP Switch Settings

The boot-loader firmware makes use of DIP switches SW1-3 and SW1-4 and
leaves DIP switches SW1-1 and SW1-2 reserved for application firmware

use.
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4. APPENDICES

4.1. Specifications

Motherboard
Power
Current Consumption
Weight
Operating Temperature
Digital Inputs
Digital Qutputs

Analog Inputs

Temperature Monitoring

Serial Ports

Optional Ethernet Interface
Data Rate
Interface
Protocols
Current consumption
Operating Temperature
Security

siteRSM Configuration Utility
(sccu)

siteVIEW Enterprise
Site Monitoring and Control
Software

Optional Temperature Sensors

Input / Output Expansion
Sensor Options

Enclosure Options

+11 to +20 VDC

Maximum 80 mA @ +13.5 VDC; <15 mA current draw in low power mode, (1 second wake-up interval).
Less than 500 g

-40 to +65°C

8 contact closures, switches, open collector or voltage inputs (O to 60 VDC input) with individual hold timers
8 ‘open drain’ FET outputs, switching up to 50 VDC @ 150 mA each. Programmable latching and unlaiching
output.

8 x 10-bit A/D, 0 fo 5 VDC, 0 fo 25 VDC, 0 to 100 VDC (external adapter) with individual hold timers and
high/low trigger set points per input.

Up to 8 temperature sensors (option, see specification below] on a parallel bus

Two RS-232 asynchronous ports

300 bps to 921,600 bps

Ethernet 10Base-T or 100Base-TX (Auio-Sensing)
TCP/IP

Maximum 220 mA @ 13.6 VDC

-40 to 85 Celcius

Password protection, 256 bit AES Rijndael encryption

The SCCU is included with the siteRSM. The utility allows the user to configure the modules’ operating

parameters from a personal computer running Windows™ 98, 2000 or XP.

TASC siteVIEW Enterprise is a fully configurable Windows™ (2000 or XP) based site monitoring and control
software package for use with siteRSM hardware. This software package allows the user to graphically view
detailed information about each site. siteVIEW Enterprise features simple drag-and-drop configuration,

extensive event logging, audible alarm netification, and automatic polling.

The siteRSM can support up to a maximum of 8 femperaiure sensors per module. Requirements beyond this

capacity can be supported by special order.

Span: -55 to +125°C Connector: RJ-45 Modular jock
Accuracy: 25 to +100°C +/-2 C* Bus derived power: 2 mA per sensor
-55 to +125°C +/- 3 C°

Maximum 40 digital inputs, 24 analog inputs, 8 outputs converted to 8 relay contacts
Forward and reflected power sensor (BPS), differential sensor for measuring current.

The siteRSM is available in a variety of packaging combinations which include a 19" rackmount (1IRU and
2RU), NEMA 4 and clamshell.
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