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PaR Nuclear Standard Product for BWR Refueling Platforms — Model GR-1-3111

The Model GR is a standard product designed to replace the control systems and major components on
almost every BWR refueling machines in the industry. The GR-0 is an upgrade package that includes
replacement controls, motors, encoders, load weighing system, operator interfaces, cables and cable
handling components. Options for the GR-0 include a Frame Hoist improvement package, a Monorail
Hoist improvement package and a Senior Reactor Operator (SRO) viewing station. The GR-1 uses all of
the same components and configuration as the GR-0 but it includes a complete new structure designed
to replace older less ridged machines. Options to the GR-1 can include a PaR Nuclear designed
FuelMaster telescoping mast and a grapple/camera replacement. Some of the features included in the
Model GR are listed below.

e Three modes of operation improve performance, reduce operator fatigue and enhance safety.

o Improved structural design with larger working area, easier access to critical components and a
ridged bridge drive system for improved performance and accuracy. (Model GR-1)

e AC Servo Drives and Motors improve the machine operation through infinite slow speed control
and continuous toque capabilities.

e Enhanced safety: FuelNet controls monitors all three axis motions via 6 encoders and restrict
unwanted movement through an extensive interlock system that is monitored and controlled by
a PLC.

e Load weight system uses 4-20MA signals making it EMI/RFI resistant and reliable. A response
time of 150 millisecond allows the controls to react quickly to load changes.

e DeviceNet communication networks establish a clean reliable communication between critical
drive and positioning components to ensure accurate and smooth machine motion.

e Dual Encoder Systems on each axis offer a redundant level of safety during Automatic moves
and an on-board spare in Manual operations.

e Quick disconnects on a majority of components reduce down time in the even a component
change out is necessary.

e The Human Machine Interface (HMI) touch screen is a centralized location for all machine
operation instructions and error messages. It includes multiple graphical displays depicting
machine location and mode of operation.

e Two “down view” panels give the operator the ability to see the hoist position and load while
looking down at fuel and the grapple. An optional grapple camera gives the operator a close up
view of fuel and gripper fingers in motion.

e An optional Senior Reactor Operators (SRO) Station allows the SRO to view everything the
operator is seeing without the need to follow the trolley as it traverses the bridge.

e Exclusive to PaR Nuclear is a corrosion resistant stainless steel fluid path on all 3 hoist hose
reels. This feature eliminates the potential of a hose reel lock up caused by unwanted moisture
in the air system, which corrodes the hose reel swivels.
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