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Because of the blast and missile protection afforded personnel cJ the .. . 
process enclosures in case of an explosion. the process enclosures are 
designated as safety significant SSCs. The process enclosures are the only 
safety significant SSCs in WRAP. 

Human-machine interfaces in the control area allow operators to control 
and supervise the various processes occurring in the facility. These 
interfaces are mainly human-computer interfaces for the WRAP information and 
control systems (Table 13-8). 

Lastly, human-machine interfaces that allow operators to supervise the 
process indicators and monitors at various locations throughout the facility 
are provided (Table 13-9). 

13.5 OPTIMIZATION OF HUMAN-MACHINE INTERFACES 

A thorough human factors review of the WRAP design was performed to . 
determine whether the human-machine interfaces facilitate safe and effective 
operations . Equipment and systems drawings . design specifications. and the 
human factors analysis (WHC-SD-W026-TI-010) were studied to better understand 
how the capabilities and limitations of the operator have been accounted for 
in the design . 

The major focus of the analysis was to ensure that the facility and 
equipment could be used safely and effectively by operators ranging in size 
from a small woman to a large man3

. A checklist was created using human 
factors design criteria and recommendations found in Mil-Std 14720 and 
NUREG-0700. The analysis was guided by the topical areas that are addressed 
in DOE Order 6430.lA. Section 1300-12 . An independent review of the design 
drawings concluded. as did the analysis. that the equipment and systems met 
this requirement . 

In summary . . an analysis has been performed to ensure that the equipment 
and systems used by the operators in WRAP meet the human factors criteria 
in the referenced standards . The design of the SSC as specified meet the 
criteria . Further. WRAP operations have implemented programs that encourage 
the use of operator experience. lessons learned . and other behavioral data in 
the development of its procedures and training. Additional discussion is 
included in Chapter 17 .0 and the following paragraphs . 

13.5.1 WRAP Human Factors Design 

Human factors design engineering facilitates WRAP operation by providing 
the plant personnel with efficiently designed work stations. a comfortable 
work environment. and an adequate plant layout. Human .factors design 
engineering topics include : 

• System and component displays 
• System .ahd component controls 
• Alarms · 

3The body dimension ranges are from the 5th percentile female to the 95th 
percentile male. These values are taken from WHC~SD-W026-TI-010 . 
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• Labeling 
• Communications 
• Work environment 
• Equipment layout and design 
• Lighting 
• Noise 
• Vibration 
• Safety 
• Protective equipment 
• Aesthetics. 

The primary focus of the WRAP human factors design study 
(WHC-SD-W026-TI-010) was on the operator work station and environment. The 
operator station design was reviewed to ensure that adequate space. lighting. 
and equipment were included in the design features to accommodate operators 
with critical body dimensions ranging from a small woman to a large man. 4 The 
general facility design was reviewed to ensure overall compliance with 
requirements to promote safe. reliable operations in a low-fatigue work 
environment. The study used a checklist approach that extracted applicable 
sections from Mil-Std 14720. NUREG 0700. and a set of acceptance criteria to 
evaluate compliance with each of the human factors design engineering topics 
listed above. 

General Facility Design. System and component displays/controls 
throughout WRAP are designed to provide operators with displays having clear. 
complete information and adequate controls to perform the required operational 
tasks. Control panels are required to meet light and coding standards of 
applicable guidelines. The layout. labeling. and locations of control panels. 
keyboards. cathode ray tubes (CRTs{ provide easy access to operators ranging 
from a small woman to a large man .. Details of the control area console 
human factors design are discussed in WHC-SD-W026-TI-010. 

WRAP provides emergency audible alarms. local and area alarms. and audio 
alarms in the control area . All audio alarms are designed to operate at 
intensities and frequencies compatible with the working environment. 
Emergency alarms include evacuation and telephone ·crash' alarms. Each alarm 
is designed to provide easily distinguishable tones and sounds. Amber 
flashing lights are provided on each glovebox to indicate glovebox pressure 
differential problems . Red flashing lights are provided in each area for 
local and area alarms. 

WRAP design includes the use of ladders. stairs. ramps. platforms. and 
emergency doors. Stairs. ladders. ramps and platforms are designed in 
accordance with applicable building standards (29 CFR 1910) to ensure safe use 
and prevent personnel injury. Adequate lighting (including emergency 
lighting) is provided at all workstations and areas. Doors used for personnel 
exit are designed for easy opening in the direction of travel. 

The major contributors to the noise level in WRAP are the HVAC equipment 
and hydraulic power units in the process area. Sound attenuation and noise 
t~ansmissio~ calcQlations were performed for the HVAC equipment. Calculations .· 

4The body dimension ranges are from the 5th percentile female to the 95th 
percentile male. These values are taken from WHC-SD-W026-TI -010. 
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