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1. Description
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2. Specifications

Part Number 1S420UCSCH1B

Product Family Mark VleS Functional Safety System

Product Name UCSC Gateway Stand-Alone Controller

Functional Abbreviation UCSC

Manufacturer (OEM) GE Vemova

Platform Configuration Supported Features EFA, Embedded EtherCAT, and Embedded PPNG
Altitude for Normal Operation 0-1000 m at 101.3 to 89.9 kPa

Memory Type 2 GB DDR3-1066 SDRAM, with error correcting code (ECC)

NVSRAM 3067 Nonvolatile Program Variables, 64 Totalizers, and 338 Forces

Storage Temperature -40 to 85°C (-40 to 185 °F)

Dimensions with Mounting H 8.03 in x D 5.99 in x W 2.17 in

HMI ControlST V07.00.00C or Later

Redundancy Configurations Simplex, Dual

Number of Ethernet Ports 6, 5 on Front Panel, and 1 on Bottom for Predix Connectivity
Surge Protection Non-replaceable 4 A 125 V dc rated fuse; Nominal melting: 26 A squared seconds (A2 sec)
CPU Frequency 1.2 Ghz

CPU Cores 4

Qnx Version 6.5 or 7.1

Orientation Capability Vertical

ECC Memory Yes

Cooling Type Convection

Altitude 1000 m Nominal

Country o
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1S420UCSCH1B Technical Specifications

Part Number 1S420UCSCH1B

Product Family Mark VleS Functional Safety System

Product Name UCSC Gateway Stand-Alone Controller

Functional Abbreviation UCSC

Manufacturer (OEM) GE Vernova

Platform Configuration Supported Features EFA, Embedded EtherCAT, and Embedded PPNG

Altitude for Normal Operation 0-1000 m at 101.3 to 89.9 kPa

Memory Type 2 GB DDR3-1066 SDRAM, with error correcting code (ECC)

NVSRAM 3067 Nonvolatile Program Variables, 64 Totalizers, and 338 Forces

Storage Temperature -40 to 85°C (-40 to 185 °F)

Dimensions with Mounting H8.03inx D5.99inxW2.17in

HMI ControlST V07.00.00C or Later

Redundancy Configurations Simplex, Dual

Number of Ethernet Ports 6, 5 on Front Panel, and 1 on Bottom for Predix Connectivity

Surge Protection Non-replaceable 4 A 125 V dc rated fuse; Nominal melting: 26 A squared seconds (A2 sec)

CPU Frequency 1.2 Ghz

CPU Cores 4

Qnx Version 6.5 or 7.1

Orientation Capability Vertical

ECC Memory Yes

Cooling Type Convection

Altitude 1000 m Nominal

Country of Origin Assembled in the USA

About the 1S420UCSCH1B

Greater Product Series Information

The 1S420UCSCH1B Quad-Core Controller is another version of the UCSC controller that has a quad-core and operates on 1.2 GHz AMD G-Series. This controller was designed by
General Electric to be used in the Mark Vle Series. This controlleris:

the main controller mentioned in the GEH-6855 Volume [l manual

described as being a real-time hypervisor controller with a QNX Neutrino multi-task capable operating system

used in highly-reliable high-speed industrial applications

Another type of technology used on this controller is Embedded Field Agent (EMA) technology which helps apply Predix cloud-based applications and potentially web applications over
a stable connection, all of these working together allows for real-time data to be delivered to the connecting controllers.

Hardware Tips and Specifications

Compared to the other controllers in the Mark Vle Series that have all of the input-outputs coming through the backplane; the [S420UCSCH1B controller does not use the backplane
and does not host any 1/0 applications. The software and hardware architecture used with this controller will guarantee that no individual point of application input will be lost if a
controller must be shut down for repair or maintenance. The 1S420UCSCH1B controller has:

a variety of different ports used for Ethemet Interfacing

three of the ports which are each used for different redundancy applications

when being used in a TMR redundant applications all three ports will be used

in dual redundant applications only the S/SL2 and R/SL1 ports will be used

the RJ45 connector and 10Base-TX/100Vase-TX twisted pairing

used with the ports in any redundancy application

1S420UCSCH1B Product Number Breakdown

This 1S420UCSCH1B Quad Core Controller Module product here's general lack of online instructional manual documentation ensures the IS420UCSCHLB Quad Core Controller Module
functional product humber's importance. It codes for many critical IS420UCSCH1B Quad Core Controller Module hardware insights, such as its:
Special Modular Mark Vle Series assembly

UCSC functional product acronym

Group one Mark Vle Series grouping

Conformal PCB coating type

B-rated functional product revision

SPECIFICATIONS

Part Number: [IS420UCSCH1B

Manufacturer: General Electric

Series: Mark Vle

Product Type: Quad Core Controller

Memory: 4 GB DDR3-1333 SDRAM

Dimension: 8.03 x 5.99 x 2.17 (inches)

Ethernet Ports: 5
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Mounting: DIN-rail mounting

Technology: Surface mount

Operating temperature: 40 to 70 degrees Celsius

Size: 168 x 150 x 55 mm

Weight: 1,327 g

Repair: 3-7 Days

Availability: In Stock

Country of Manufacture: United States (USA)

Manual: GEH-6855

Functional Description

1S420UCSCH1B is a Quad Core Controller manufactured and designed by General Electric. It is a part of the Mark Vle Series used in GE Distributed Control Systems. It is a version of
the quad-core controller that is used with the QNX Neutrino operating system. TMR, Simplex, and Dual redundancy are supported by the component. The QNX operating system is
used in high-speed, highly reliable industrial applications. Another type of technology used on this controller is Embedded Field Agent (EMA) technology, which allows Predix
cloud-hased applications and possibly web applications to be applied over a stable connection, allowing real-time data to he delivered to the connecting controllers.

1S420UCSCH1B Features

The controller comes with 4 GB of DDR3-1333 SDRAM, which is a type of memory used in computers and other digital devices for high-speed data storage. The controller has 5
Ethernet ports, which allow it to connect to other devices and networks for data transfer and communication. The controller uses ControlST as its Human-Machine Interface (HMI),
which is a software application used to interact with and control the device.

The Mark Vle quad-core controller runs high-speed, high-reliability industrial applications using real-time hypervisor technology and QNX Neutrino, a real-time, multi-tasking operating
system (OS). PredixTM cloud-based apps and/or locally hosted web applications are applied through a secure connection and delivered real-time data using embedded field agent
(EFA) technology.

A software package tailored to the UCSCH1x controller's use is preloaded. It leverages IONet interfaces as a turbine or balance of plant (BoP) controller and runs Mark Vie firmware
and applications. Only supporting Mark controls I/O packs and controllers, IONet is a private special-purpose Ethernet. To synchronize the clocks of the I/O modules and controllers to
within 100 microseconds, IEEE 1588 protocol is employed through the IONet interfaces.

With the IONet connections, external data is transmitted to and from the controller's control system database. To the I/O modules, this also refers to process inputs and outputs. The
UCSC controller lacks any application 1/O, in contrast to conventional controllers that host application I/0O on a backplane.

Operation

The operation of the system involves several key aspects, including the installation of the ToolboxST application, configuring the UDH network communication, and establishing the
necessary IP address for communication with site HMIs. Here is an expanded explanation of these operations:

ToolboxST Application Installation: To facilitate configuration and management tasks, the ToolboxST application is typically installed on a minimum 4 GB unencrypted flash drive. This
flash drive serves as the storage medium for the application and contains the necessary files and settings. The ToolboxST application provides a user-friendly interface for configuring
various aspects of the system, including network communication.

UDH Network Configuration: The UDH (User Datagram Header) network is utilized for communication within the system. During the configuration process, the ToolboxST application is
employed to define the communication parameters for the UDH network. This involves setting up network addresses, ports, protocols, and other relevant settings. The configuration
ensures that the control module can establish reliable and secure communication with other devices and systems within the network.

Default IP Address: By default, the control module is assigned the IP address 192.168.101.111. This IP address serves as the initial configuration for the module's network connectivity.
However, it is important to note that this default IP address may need to be modified to match the specific requirements and setup of the site or network where the system is
deployed.

Configuring Relevant UDH IP Address: In order for the control module to effectively communicate with the site HMIs (Human-Machine Interfaces), it must be configured with the
relevant UDH IP address. This IP address is specific to the UDH network and enables seamless communication between the control module and the site HMIs. Through the ToolboxST
application, the control module's IP address can be customized and set to the appropriate value that aligns with the network configuration and addressing scheme of the site.

Virtual Network

The virtual network feature in controllers is a powerful capability provided by the hypervisor, enabling seamless communication and data exchange between virtual machines (VMs)
running on the same physical machine or across multiple physical machines in the network. The virtual network functions similarly to a conventional Ethernet network, facilitating
data transmission between VMs just as physical Ethemet networks facilitate data transfer between physical machines.

Virtual network plays a crucial role in connecting different components of the system and enabling efficient data transfer. Specifically, it facilitates data exchange between the
Embedded Field Agent (EFA) and the Mark Vle control, hoth of which run as separate VMs on the UCSCH1 controller.

Here's how the virtual network enables data communication between the EFA and the Mark Vie control:

EFA and Mark Vle Control VMs: In the UCSCHL controller, the EFA and the Mark Vle control are both running as virtual machines (VMs) within the same hypervisor environment. Each
VM operates independently, emulating separate computing environments within the same physical machine.

Data Transfer through Virtual Network: When data needs to be exchanged between the EFA and the Mark Vle control, it is transmitted through the virtual network provided by the
hypervisor. The virtual network efficiently routes the data between the two VMs, enabling seamless and fast communication.

Connection to the Cloud: The EFA, being an essential component for remote monitoring and management, requires a connection to the cloud for data exchange with remote servers or
cloud-bhased applications. This connection allows the EFA to send data to the cloud and receive commands or updates from the cloud-based systems.

Physically Managed Switch for Network Division: To maintain proper network segregation and security, a physically managed switch is used to divide the networks. The physically
managed switch creates distinct network segments, ensuring that the Mark Vle control, which contains sensitive control data, remains isolated from the cloud network. This network
division helps protect critical control systems from potential external threats.

By leveraging the virtual network, the controller achieves efficient and secure data communication between its different VMs, enabling seamless coordination and control of various

components in the system. The integration of a physically managed switch adds an extra layer of security, ensuring the safety and integrity of critical control systems while allowing
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the EFA to establish connections with cloud-based systems for enhanced functionality and remote monitoring capabilities.

Ethernet Ports/Controller Communications Support

3 I0Net ports (R/S/T) for I/O module communications (simplex, dual, TMR, and Shared /O supported).

ENET 1 - EGD/UDH communications to ToolboxST PC, HMIs, UCSCS2A Safety controller, and GE PACSystems products.

Modbus TCP Slave, Read/Write.

ENET 2 - Secondary UDH communications, Modbus TCP Slave and OPC UA.

ICS Cloud port for Embedded Field Agent (EFA).

Module Ports

The control module is equipped with various ports on its front and bottom panels, serving different purposes and enabling connectivity and functionality. Here is an expanded
explanation of each port:

Ethernet Ports: The front panel of the module features five Etheret ports. These ports are used for establishing network connections and enabling communication with other devices
or systems within the network.

Predix Connectivity Port: Located on the bottom panel, this Ethernet port is specifically designated for connectivity to Predix, a cloud-based platform developed by GE. It facilitates
data exchange and integration with Predix for enhanced monitoring and analytics capabilities.

USB Ports: The module has two USB ports, which are primarily used for specific functions. These ports are typically utilized during the initial setup of the UDH (User Datagram Header)
network IP address. Additionally, they can be utilized for a restore function, allowing for the restoration of the module's configuration or software.

COM Port: The COM port is a serial communication port that employs an RJ-45 connector and operates at a speed of 115200 bits per second (bit/s). The configuration for this port is
8N1, which denotes eight data bits, no parity bit, and one stop bit. This port does not employ flow control and is commonly used by GE for troubleshooting purposes in the field. It
supports the serial redirection of UEFI-setup, facilitating configuration adjustments and troubleshooting activities.

Display Port: The module features a Display Port, although it is disabled after the system’s startup. The Display Port is typically used to connect an external display device for video
output, but its functionality is limited or deactivated once the module is operational.

microSD Port: While the module includes a microSD port, it is not currently supported. The microSD port is designed to accommodate a microSD card, which can be utilized for storage
purposes. However, in this particular system, the functionality of the microSD port is not enabled or actively supported.

Product Attributes

Altitude for Normal Operation: Designed to operate within an altitude range of 0-1000 meters. It can function reliably in environments with varying atmospheric pressure, ranging from
101.3 to 89.9 kilopascals (kPa). This attribute ensures that the module can maintain optimal performance even at different altitudes.

Dimensions with Mounting: The module has specific dimensions when considering its mounting. It has a height of 8.03 inches, a depth of 5.99 inches, and a width of 2.17 inches when
properly mounted. These dimensions provide guidance for installation and integration into the overall system architecture.

HMI (Human-Machine Interface): Supports ControlST V07.00.00C or later as its human-machine interface. The HMI facilitates interaction between the module and the human operator,
allowing for intuitive control, monitoring, and configuration of the system.

Memory Type: The module is equipped with 4 GB DDR3-1333 SDRAM memory. This type of memory is commonly used for storing and processing data within the module. The 4 GB
capacity provides sufficient space for efficient data management and enables the module to handle complex control algorithms and calculations effectively.

Number of Ethernet Ports: Features a total of six Ethernet ports. Five of these ports are located on the front panel, providing convenient access for networking purposes. Additionally,
one Ethernet port is available on the bottom of the module, specifically designed for Predix connectivity. These Ethernet ports facilitate seamless communication and data exchange
between the module and other devices or systems within the network.

NVSRAM (Nonvolatile Static Random-Access Memory): The module incorporates NVSRAM, which includes 3067 nonvolatile program variables, 64 totalizers, and 338 forces. NVSRAM
allows the module to retain critical information, such as program variables and configuration settings, even during power outages or system failures. This attribute ensures data
integrity and reliability, crucial for applications where data loss is not acceptable.

Platform Configuration Supported Features: Supports EFA (Embedded Functionality Automation), Embedded EtherCAT (Ethemnet for Control Automation Technology), and Embedded
PPNG (Predix Process & Notification Gateway) as its platform configuration features. These advanced networking capabilities enhance the module’'s connectivity, compatibility, and
overall performance in complex industrial control systems.

Storage Temperature: The module is designed to withstand a wide range of storage temperatures, from -40 to 85 degrees Celsius. This attribute allows the module to be stored safely
in environments with extreme temperature conditions, ensuring its durability and long-term reliability.

Diagnostics

The Control Module's circuit cards include system (software) limit checking, high/low (hardware) limit checking, and comprehensive diagnostics for abnormal hardware conditions.
System limit checking consists of two limits for each analog input signal, which can be set with the I/O Configurator in engineering units for high/high, high/low, or low/low.

Each input limit can be configured for latching/non-latching and enable/disable. System limit checking logic outputs are generated per frame and stored in the database (signal space)
for use in control sequencing and alarm messages. Each analog input has high/low (hardware) limit checking, with typically two occurrences required before an alarm is triggered.
These limits are not programmable and are chosen to be outside the normal control requirements range but within the linear hardware operational range (before the hardware
reaches saturation). The software maintenance tools provide access to diagnostic messages for hardware limit checks and all other hardware diagnostics for the card (Control System
Toolbox). In the database, each card has a composite logic output, and another logic output indicates a high/low (hardware) limit fault of any analog input or the associated
communications for that signal.

Characteristics

HMI: ControlST - The human-machine interface (HMI) used in this system is ControlST. ControlST is a software or hardware component that allows users to interact with and control the
system.

Trip Solenoid Rating: 125 V dc - The trip solenoid used in the system has a rating of 125 volts direct current (V dc). The trip solenoid is an electromechanical device that is used to trip
or close circuit breakers or other devices in response to specific conditions.

Span: -8 mV to +45 mV - The span refers to the range of values that can be measured or controlled. In this case, the system has a span of -8 millivolts (mV) to +45 mV. This indicates

that the system can measure or control signals within this voltage range.
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Power supply voltage: 28 V dc - The power supply voltage for the system is 28 volts direct current (V dc). This voltage is used to provide power to the various components of the
system.

Voltage Range: 18 - 32 VDC - The system operates within a voltage range of 18 to 32 volts direct current (VDC). This indicates that the system is designed to function properly within
this voltage range.

Platform Configuration Supported Features: EFA, Embedded EtherCAT, and Embedded PPNG - The platform configuration of the system supports several features, including EFA
(Electronic Function Blocks), Embedded EtherCAT (Ethernet for Control Automation Technology), and Embedded PPNG (Powerful Programmable Numeric Gateway). These features
enhance the system's capabilities and functionalities.

NVSRAM: 3067 Nonvolatile Program Variables, 64 Totalizers, and 338 Forces - The system has NVSRAM (Nonvolatile Static Random Access Memory) that can store 3067 nonvolatile
program variables, 64 totalizers, and 338 forces. NVSRAM is a type of memory that retains its stored information even when power is removed from the system.

Number of Ethernet Ports: 6 - The system is equipped with six Ethemet ports. Ethernet ports are used for connecting the system to a network, allowing for communication with other
devices or systems.

Altitude for Normal Operation: 0-1000 m at 101.3 to 89.9 kPa - The system is designed to operate nhormally within an altitude range of 0 to 1000 meters. The atmospheric pressure
range for nhormal operation is 101.3 to 89.9 kilopascals (kPa).

HMI: ControlST V07.00.00C or Later - The specific version of the ControlST HMI used in the system is V07.00.00C or later. This indicates the minimum version requirement for
compatibility and functionality with the system.

Cable Separation and Routing

When it comes to cable separation and routing in control systems, it is important to consider certain factors to ensure optimal system performance. One significant consideration is
the prevention of electrical noise interference caused by different voltage levels in the cabling. Electrical noise can disrupt the operation of microprocessor-based control systems,
leading to malfunctions or unreliable performance.

To mitigate the risks associated with electrical noise interference, it is essential to follow proper guidelines and recommendations during the installation of cables. Before proceeding
with the cable installation, it is advisable to consult the relevant manuals and documentation provided by the manufacturer or system designer. These manuals often contain specific
instructions and precautions for cable installation in various scenarios. If the installation site presents unique circumstances or if the guidelines mentioned in the documentation
cannot be met, it is crucial to seek further guidance or clarification.

During the planning stages of system revamps or upgrades, adherence to level rules is highly recommended. Level rules refer to established standards and guidelines for cable
separation and routing in control systems. These rules ensure that cables are appropriately organized and spaced to prevent interference and optimize system performance. By
considering level rules during the planning process, the chances of a trouble-free installation and proper application of the control system are significantly increased.

By following these guidelines and best practices, potential issues arising from electrical noise interference can be minimized. Proper cable separation and routing help maintain the
integrity of the control system, ensuring reliable and efficient operation. It is important to prioritize these considerations during the design, installation, and maintenance phases to
maximize the performance and longevity of the control system.

Environment Features

The Mark Vle control system cabinet should be installed in an environmentally controlled room or in the control room itself. The cabinet should be installed in a location where the
floor surface allows for attachment in only one plane (a flat, level, and continuous surface).

The mounting hardware is supplied by the customer. Lifting lugs are provided, and lifting cables must not exceed 45° from the vertical plane if used. Finally, the cahinet has a door
handle that can he locked for security. Interconnecting cables can enter the cahinet from the top or bottom via removable access plates.

Convection cooling of the cabinet necessitates the sealing of conduits to access plates. Furthermore, the temperature of the air passing through the conduit must be within the

acceptable range. This is true for both the top and bottom access plates.
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