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Abstract - Equipment control functions that were once 
hardwired are being implemented with software and very 
large scale integrated (VLSI) devices. Often this transition 
has resulted in increasedjlexibility, improved quality, and 
decreased costs. At the same time, il has created new 
concerns and challenges concerning worker safety. The 
visible and well-dkfmed ladder diagram for relay-logic has 
been replaced by program in which the exact outcome for 
varied inputs can be more obscure. In the coal mining 
industry,-efforts to automate longwall mining systems hove 
resulted in semiautonomous machines operating within the 
same space as workers This paper describes an effort 
initiated by the National Institute for Occupational Safety 
and Health (NIOSm to identifi the safety k u e s  related to 
the use of processor-controlled equipment in mining. 
Specific findings in the areas of human factors, hardware, 
and s o m e  safety are presented in this paper, and a brief 
description of a plan to address idenhywd weaknesses is 
given. 

I. INTRODUCTION 

Computercontrolled equipment is increasingly employed in 
many industrial applications because of the many advantages 

brought by this technology to the workplace, including 
increased flexibility, reduced cost, and improved product 
quality. Computer control employs software andlor the "hard- 
coded" logic of some VLSI devices. In mining, this technology 
allows workers to avoid areas where occupational health and 
safety risks, such as respirable dust and hazardous noise levels, 
are greatest. It also allows equipment operation to be 
customizd to specific work conditions, thereby improving both 
safety and productivity. Other applications in mining are more 
modest and consist simply of replacing certain functions such 
as overcurrent relaying with computer-based protection. 
Regardless of the specific application, there are valid concerns 
for-worker safety, and there have been a few accidents and 
"near misses" to heighten these concerns. 

Safety in the mining industry has improved dramatically over 
the years. Cooperation amongst industry, government, and 
organized labor has resulted in a training system to improve 
safety. Nonetheless, mining is an inherently dangerous 
endeavor that requires constant vigilance to maintain safe 
conditions. The integration of process-based technology into 
the industry can lead to many desirable benefits, but at the 
same time, it could create new and potentially fatal hazards. 
Overall, the industry's experience with this technology is small, 














