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Chapter O
PHASE VII OVERVIEW

Julie Jones and William Johnson, Ph.D.
Information Division, Galaxy Scientific Corporation

0.1 INTRODUCTION

Secretary Pefia's Safety Summit held in 1995 has resulted in the Department of Transportation's Aviation Safety Action
Plan - "Zero Accidents.” Vice president Gore's Commission also identified numerous opportunities to improve airline
safety; their Final Report, submitted February 12, 1997 to President Clinton, can be found on the World Wide Web at:
http://www.aviationcommission.dot.gov. Such commissions have brought a new level of awareness and focus to
applying Human Factors approaches to reducing human errors and developing methods and tools that allow cost savings
without compromising safety. The airline industry is showing a great responsiveness in applying human factors
methodologies to the maintenance environment. Maintenance Resource Management (MRM) or Technician Resource
Management (TRM) using Crew Resource Management (CRM-Human Factors concepts is being viewed favorably by
many airlines. Continental Airline's Crew Coordination Concepts (CCC) program for its maintenance personnel is an
example of this effort. Airlines are trying to control and reduce "Human Error" and are moving away from "blame the
technician" approach to using structured methods to identify the root cause of the errors. The Maintenance Error
Decision Aid (MEDA), developed by Boeing in cooperation with the Federal Aviation Administration (FAA) and
various airlines, is an example of this approach. With human error being the # 1 cause of aviation incidents, it is evident
that applying human factors principles to aviation is the best optionfor the worldwide air transport system to continue to
maintain and improve air safety.

The Office of Aviation Medicine (AAM) has conducted human factors-related research in aviation maintenance since
1989. The research ranges from basic scientific experimentation in laboratories to applied studies in airline working
environments. The philosophy of this research program has been that "good science™ must be the basis for "good
practice™ and the research conducted must have demonstrable benefits to the Aviation Industry. For this to happen, the
end user of the research must be involved in all stages of the research. As such, the researchers in this program have
actively sought input from airlines and EAA organizations to define, develop and evaluate the research initiatives.

There has been a strong emphasis on transitioning the research products to the industry. For example one major air
carrier is using maintenance workcards that have been redesigned as part of the research. The EAA Flight Standards
Service (AFS) is currently deploying the second version of an operational portable computing system called OASIS (On-
line Aviation Safety Inspection System). Five hundred AFS Inspectors will be equipped with this new system by the
summer of 1997, with a plan of all Inspectors receiving the system by 1999. OASIS was an offshoot of thepen-
computing job aid developed as part of this research program. These and other research products and procedures
generated by the research program have continued to demonstrate the effectiveness of using human factors principles in
the aviation maintenance.

The research program has conducted 11 workshops on Human Factors in Maintenance and Inspection attended by over
1400 industry participants. In eight years, the research program has generated over 200 technical reports, journal articles,
and presentations at industry meetings. Five CD-ROMs have been published so far and distributed to over 4000
recipients. A homepage has also been established on the world wide web of the Internet to disseminate Human Factors
Information to the aviation community (http://www.hfskyway.com).

0.2 CHAPTER ABSTRACTS

This report describes the research activities performed during Phase VI of the research program. Each of the research
activities is summarized below.

0.2.1 Advanced Technology in Aircraft Maintenance:
The Turbine Repair Automated Control System (TRACS) (Chapter 1)

Each year, the research program investigates how advanced technology can be used to improve the safety and efficiency
of aircraft maintenance operations. This year's project focused on automation of information flow in repair shops. A
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prototype system was developed to aid airline technicians in tracking, repairing and returning jet engine parts back to
serviceability. This project demonstrates that task-centered information systems are feasible for supporting information
flow in repair shops.

0.2.2 Re-purposing the System for Training of Aviation Regulations (STAR) to Aid
On-the-Job Training for Aviation Safety Inspectors (Chapter 2)

This project is the third and final research phase for the System for Training of Aviation Regulations (STAR). The first
two phases developed and evaluated an advanced computer-based training approach to teaching the Federal Aviation
Regulations (FARS) to students in Part 147 schools. The approach incorporates multimedia presentations and storytelling
techniques within several different computer-based learning environments. This year's effort involved re-purposing this
information and structure to provide On-the-Job Training (OJT) to EAA Flight Safety Inspectors.

0.2.3 Supervisory Task Analysis: Aircraft Maintenance Environment (Chapter 3)

Task Analysis is a human factors technique that has been applied previously in the research program to identify training
or job aiding needs. This year's project focused on analyzing the tasks of first and second level maintenance supervisors
(foremen and lead mechanics). This chapter details the methodology and results of the task analysis which identified the
need for improved training for new foremen and lead mechanics. A preliminary curriculum outline for leadership
training is provided.

0.2.4 Documentation Design Aid Development (Chapter 4)

The Documentation Design Aid project follows several years of studies related to human factors in aviation maintenance
task documentation. Previous projects have shown that it is possible to substantially reduce human errors in reading and
interpreting documents, such as workcards, by incorporating human factors guidelines into document design. The current
effort identified issues in the existing process for generating, testing and issuing of Engineering Orders (EOs) by leading
a focus group at a partner airline. A Documentation Design Aid (DDA) was then developed using the technical literature
on human performance in information transfer tasks. The project concluded with a field evaluation of both paper and
software versions of the DDA. The evaluation showed that first-time technical users of the Document Design Aid (with
less than 20 minutes of training-plus-quiz) were able to find about a third of all the expert-recommended human factors
improvements in a typical Engineering Order within an hour.

0.2.5 A Proactive Error Reporting System (Chapter 5)

One approach to controlling maintenance errors is to develop error reporting systems which allow errors to be tracked,
investigated, and analyzed. In the first phase of this project, a unified error reporting format was developed in response to
the realization that current information about errors is dispersed in various systems and formats. This year's effort
expanded on the concept of reactive error reporting and post incident analysis to develop a more proactive approach to
preventing errors. The approach identified root causes for Ground Damage Incidents and linked these errors to known
solutions. The researchers found that substantial error data, now being captured by error reporting systems, can be used
to develop more proactive systems. Since the data on errors and solutions is not currently available, further development
of the Proactive Error Report System is not planned.

0.2.6 Role Of Computers In Team Training: The Aircraft Maintenance Environment

Example (Chapter 6)

Last year the research program identified the need for training aviation maintenance technicians to work as teams. A
multimedia program called Aircraft Maintenance Team Trainer (AMTT) was developed to provide team training to
aviation maintenance technicians. In this year's effort, the prototype AMTT computer-based training program was
evaluated. The study showed that computer-based training is just as effective as instructor-led training in teaching "soft"
skills (i.e., communication skills, interpersonal relationship skills, leadership skills, and decision making). As a result, the
training program was modified for general distribution to the aviation maintenance industry on a standalone CD-ROM.

0.2.7 Creation Of Team Situation Awareness Training For Maintenance Technicians

(Chapter 7)
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The task represents the second phase of a three-phase effort. Phase I, completed last year, studied how the situation
awareness concepts, developed for pilots and air traffic controllers, could be applied to aviation maintenance teams. This
chapter documents the Phase 11 development effort. An 8-hour instructor-led course on Team Situation Awareness for
maintenance technicians was developed in conjunction with aviation maintenance technicians at a partner airline. The
objective of this curiculum is to equip Technical Operations personnel with the skills and abilities to develop an
awareness and understanding of factors that affect SA in the maintenance domain and team processes. Five SA concepts
are taught: 1) Shared Mental Model, 2) Verbalization of Decision, 3) Better Shift Meetings and Teamwork, 4) Feedback,
5) SA Errors. Materials include MS Office PowerPoint slides, group activities, and a Facilitator's Handbook. The
PowerPoint slides are provided as a chapter appendix.
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Chapter 1
ADVANCED TECHNOLOGY IN AIRCRAFT
MAINTENANCE: THE TURBINE REPAIR AUTOMATED
CONTROL SYSTEM (TRACS)

Philip A. Hastings, M.A.

Advanced Information Technology Division
Galaxy Scientific Corporation

1.1 INTRODUCTION

Repair shops form a critical component of the maintenance and inspection environment. The increasing complexity of
information demanded by mechanics as well as the accuracy required for accountability necessitates the use of
computerized job aids. Such a system has a potential to reduce error, mitigate such error if it occurs, and generally
promote safety and efficiency in repair shop environments.

Under grant from the EAA Office of Aviation Medicine, Galaxy Scientific Corporation conducted task analysis and job
aiding research to identify the human factors issues related to communication and information flow in the turbine repair
shop at Delta Airlines. Implementing advanced technologies used and proven in earlier FAA projects, we have created
prototype software running on a pen-based computer designed to support maintenance technicians working in the repair
shop environment. The Turbine Repair Automated Control System (TRACS) was designed to assist the mechanics and
technicians with a number of traditionally separate tasks. The features include:

Automation of the current paper-based system of sequencing repair steps.

Aiding in the decision-making process during sequencing of steps.

Full hypertext manual documentation with links directly within the repair sign-off process.
Graphical methods of selecting parts on a turbine module for repair and rebuild.

Ability to carry the pen computer easily to the point of repair for direct entry of critical. measurements and
other data, reducing the possibility of error.

Friendly, easy to use interface in a point and click window environment.

Full tracking of parts through the entire repair process, with access to all time and cycle limit information.

1.1.1 Research Goals

The maintenance and repair of aircraft has a direct impact on flight safety. The systems which airlines use to maintain
aircraft are frequently inspected by the EAA for obvious reasons. However, recent technological changes have provided a
means by which airlines can significantly improve these systems. Many airlines are embarking on implementing new
technologies for documentation, process control, compliance, and cost control. ACs which govern these new
technologies are slowly being created, but not fast enough to keep up with the pace of change.

The current research attempts to evaluate some of the newer technologies to identify what will and will not be useful to
the Airline Maintenance Technicians (AMT) who must use them. The research also addresses the regulatory and safety
issues that will be involved during the implementation of new technologies in the maintenance workplace.

To that end, the following research agenda was followed:

Delineation of the research scope by identification of target shop and parts.

Task analysis of the AMT job to identify potential redundancies and error-prone situations.
Information needs analysis so informational requirements of the AMT will be known.
Collection of all relevant forms and documentation required for maintenance of target parts.

Three phase, iterative development of a prototype software system to aid AMTSs.
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Final evaluation of the prototype system.

Communication of results to industry and the scientific community.

1.2 METHODOLOGY

The methods used for the present study involved three steps. The first step was a fairly high-level task analysis which
helped us to identify the major divisions of labor within the rotor shop. The task analysis gave us a good idea of the
general tasks which each category of worker was responsible for completing.1

The next step was a detailed information flow analysis, which involved the collection of all of the types of documents
used by the workers in the rotor shop and the routes those documents followed. We also analyzed how the documents
were appended and updated during the repair process.2

The final step in our research was to design a prototype software system using human-centered design principles. We
developed the prototype with the continuous feedback from the technicians who would eventually be evaluating the
usability and utility of the system.

The following subsections describe the environment in which we conducted our research, the results of the task analysis
and information flow analysis, issues raised during these analyses, and a diagram of the repair process. The final
subsections describe the consequent user requirements and scope of the prototype design.

1.2.1 Description of the Maintenance Environment

After presentation of the research objectives to Delta Air Lines, members of the engine planning group agreed to allow
researchers to use the Rotor Repair Shop as a test bed for the prototype technology. The rotor shop services turbine and
compressor modules of jet engines manufactured by General Electric. The rotor shop is housed in the Technical
Operations Center, Atlanta, GA. This is Delta's primary maintenance and repair facility. The rotor shop occupies about
the space of a football field, including areas for administrative paperwork, mechanical repair, inspection, and storage of
parts. The shop is surrounded by many support shops responsible for cleaning, machining, plating, heat-treating, and
other jobs related to the repair of jet engines.

One of the reasons for the choice of the rotor shop was because of the historically difficult methods of routing parts for
repair, sometimes resulting in rejected parts. The difficulty in routing parts stems from a complex method of repair which
must be configured separately for each part. Any system which could simplify or make easier the routing process would
potentially decrease human errors as well as improve overall flight safety.

1.2.2 Task Analysis

Because the final objective of the project was to build a prototype system to aid mechanics in repairing parts, we first
needed to understand the job as thoroughly as possible. During May and June 1996, we traveled multiple times to the
work area and interviewed the AMTSs as they were completing tasks. We identified five job classes in the rotor shop.

Following is a task description of those jobs.

Work Center Personnel

Major duties of the work center person are:

Locating parts

Scheduling parts

Assembling paperwork needed to repair parts

Ensuring compliance with regulations by checking for necessary sign-offs

Controlling part inventory
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Inspector

Major duties of the inspector are:

Visually inspecting parts for flaws and service needs
Taking and recording measurements to determine whether a part is within limits
Final inspecting of all parts returning from repair and rework

Routing parts that require additional rework

Lead Mechanic

Major duties of the lead mechanic are:

Keeping time and attendance for team members
Assigning mechanics to jobs

Checking in all rotors

Checking compatibility of parts

Completing daily scheduling for rotors

Attending rotor repair workscope meeting
Monitoring manuals

Originating non-routine repair paperwork
Inspecting and ordering parts for rebuild of modules

Final checking and assignment of parts for assembly

Mechanic

Major duties of the mechanic are:

Following current methods of repairing parts
Maintaining knowledge about parts

Routine cleaning of parts

Servicing parts

Signing off when steps are completed

Logging time for repairs

Mechanic Assistant

Major duties of the mechanic assistant are:

Cleaning parts as required
Checking and sorting hardware

Assisting with job duties of the inspector, lead, mechanic, and work center

1.2.3 Repair Process Diagram

Following is an illustration of the process by which modules and parts enter the rotor shop, are disassembled, inspected,
routed for repair, and reassembled. It represents the process by which a module is serviced, and the moments at which
information is accessed for decision-making. Included in the illustration is the information used during particular steps.
These sources of information are contained in boxes resembling gray slips of paper.
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The modules are broken out of the engine in the engine shop. A meeting is held to determine the level of repair or
maintenance needed for the module. The module is sent to the rotor shop, where it is checked in by the work center,
inspected, cleaned, and broken down to component parts. The parts are inspected again and routed for repair. An
intermediate inspection takes place to determine whether all repairs have been effectively implemented. The parts are put
back together to form the module, and final inspection occurs which allows a module to return to service.

In the diagram, double dotted lines represent the imaginary fence we placed around the rotor shop. Inputs from the
cleaning and testing of the part are included in the repair process, but these shops were not involved in the development

of the prototype.
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Figure 1.1 Process and Information Flow in the Rotor Shop

1.2.4 Information Analysis

The next item on our research agenda involved an information analysis. This process goes beyond observing what the
AMT does during normal work time, but finding out what information is needed to get the job done, and how
information flows within the repair system. This was a critical analysis, since the technology we chose to implement
would depend on the type of information used in the job. We first identified all of the documents used in the repair shop
(such as manuals, orders, repair routing sheets, etc.) and then closely monitored the way the documents were used,

processed, and updated.
Table 1.1 describes most of the documents required for the repair of parts and modules in the rotor shop. The interested

reader should refer to the help system contained in the prototype for a more thorough treatment of the forms and
documents used in the rotor shop.
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Table 1.1 Forms and Documents Related to the AMT Rotor Repair Shop

Job Instruction Card

Order Sheet

Shop Order

Job Stop Card

Engineering Order

E.O. Compliance
Engineering Repair
Authorization
Engine Manual

Process Standard

Illustrated Parts
Catalog

Form 8130

The Job Instruction Card (JIC) controls the assembly and disassembly of the High
Pressure Turbine module and its component parts. Mechanics and Lead
Mechanics must follow and sign off each step.

When a module enters the repair shop and is visually inspected, the inspector or
lead mechanic determines which parts must be taken out of the module to be
serviced. The order sheet is the method by which parts are requested to replace the
parts that are pulled from the module for repair.

After a part has been ordered on the Order Sheet (indicating the part needs to be
serviced), a Shop Order is generated for the repair of that part. The Shop Order
controls many aspects of the repair of a part. The Shop Order begins as a template
for a standard repair of the part. To customize the shop order for a specific repair,
the lead mechanic must configure the template. This process is called Stamp
Steps, because on the traditional paper-based Shop Order the mechanics actually
used a rubber stamp to indicate which steps were required for repair.

Sometimes a part becomes so damaged that it cannot be repaired, or it will be
delayed for an extended period of time. When this happens, a Job Stop Card must
be completed in order to let people who may be waiting on the part know that the
part has been delayed.

An Engineering Order (EO) is a required repair of a specific part type, usually
mandated by the manufacturer or the EAA. This may occur because of some
defect or other event related to the performance of the part.

A form requiring a signature which indicates that a regulatory Engineering Order
has been complied with correctly.

An Engineering Repair Authorization (ERA) is a specific, one time authorization
of a repair.

This reference document provides exact instructions for the repair of a particular
part or process. It includes tables and technical diagrams.

These are EAA approved standard operating procedures which are specific to
individual airlines.

This reference document gives information about the configuration of various
engine parts, allowing mechanics and inspectors to determine the proper
compatibility of components.

An internationally recognized standard form for the documentation that a part has
been serviced by an authorized repair station. Parts can be resold to other airlines
by using this form.

Issues Observed from Information Flow Analysis

Based upon our analysis of the documents used in the rotor shop and the methods by which they were updated, we
observed some potential areas that could be improved with the use of a job aid system. The following paragraphs
describe those broad areas that were identified.

Gathering Information

Because of the many sources of reference information that AMTSs require to complete their work, a great deal of time is
lost gathering that information. In the repair shops, time is a critical factor in maintaining commercial viability while at
the same time maintaining a proper level of safety. These two forces are opposed to one another. Providing the
information necessary in a timely fashion would greatly increase the overall safety of the operation. Most repair stations
keep their reference manuals on microfiche or paper. Providing the same information at a single location in a digital
format would greatly increase the speed of information retrieval.

Recording Information
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At the time of the analysis, we noted that all of the recording of data such as part measurements, serial numbers,
historical cycle information, etc. was accomplished on paper forms. These forms are eventually stored in the engine
records area after a part has been serviced. Therefore, logged data is unavailable during later repairs and previous part
servicing histories are not utilized. Accessing the data during EAA inspections is also cumbersome, though within
regulation. Providing electronic forms for logging data would eliminate the need for the deep storage of paper records,
and would provide the AMT with historical records on demand.

Redundancy

Since most of the repair system is recorded on paper, the process of customizing that system for each part is extremely
tedious. Part routing is accomplished by stamping the appropriate steps required for repair if the part requires a standard
repair. If the part requires additional rework, the routing process becomes significantly more complex. A large part of the
handwritten information is redundant, such as the numerous times a technician must write the same serial number on
multiple forms. Time could be saved and errors could be reduced if electronic forms were provided which automatically
transferred information across multiple forms. Data sharing would reduce routing errors, allowing AMTSs to focus on
safe, quality work.

Information Loss

AMTs must handwrite all changes to the standard repair process (this process is called rerouting) and are not allowed to
reuse previous routing work from similar repairs by federal regulation. This represents a type of expert information loss.
Creating a new routing document is necessary for a paper based process of repair; allowing technicians to use copies of
previous reroutes would present a safety risk because copied information could not be altered to fit the current repair.
However, if the technicians were allowed to create an electronic "master copy" of reroutes (also known as a template)
and had the ability to quickly make changes to this master copy, there would be no reason to create new routing
documents whenever there was a deviation from the standard routing. In fact, this would significantly improve safety by
allowing the AMT to utilize the latest knowledge in completing the job. This information could also be made available to
technical publishers as well as regulators, increasing the likelihood that the information is current.

1.2.5 User Requirements

Based on the observations listed above, we identified a set of challenges for designing the prototype:

Provide all reference information needed by the AMTSs in a digital, searchable format.

Provide easy links to reference information at the moment it is needed.
Create an electronic system for part repair which corresponds to the paper-based system.
Make the electronic system intuitive and easy to use.

- Implement the electronic system on portable computers so that AMTSs can record critical data at the point of
measurement.

Eliminate redundant data logging.
Give the user the ability to track part status and comments from other shops at any time in the repair cycle.
Provide a method of updating process control information.

Give experts the ability to save routing knowledge and routing templates for use in future repairs.

1.2.6 Research Scope and Target Parts

Since the research objective was to develop a proof-of-concept prototype, we decided to limit the scope of the prototype
to include only two parts that are repaired by the rotor shop. The two parts selected were both from the General Electric
CF6-80 jet engine, High Pressure Turbine (HPT) module. We selected the Stage 1 Shaft/Disk and the Thermal Shield
because these parts are two of the most expensive and difficult to route parts in the shop. The selection of parts was made
primarily by the AMTs who assisted us in our research.

The scope of the project was also limited by the beginning and endpoint of the repair process. Although theoretically we
could have followed the parts from the moment they are removed from the aircraft to the time they return, we made the
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conscious decision to define our research universe more narrowly. This gave us the opportunity to better control the
inputs and outputs of the system, as well as maintain a strong focus on the actual repair of the parts. Thus we drew an
imaginary fence around the rotor shop and its support shops (Figure 1.1). The prototype software tracks HPT modules
from the time they are delivered to the rotor shop, disassembled into components like our target parts, repaired, put back
together, and sent out of the shop again.

1.3 PROTOTYPE DESIGN

The design of the prototype occurred in three distinct stages which we called initial test, intermediate test, and final
evaluation. The iterative nature of the design allowed us to get continuous feedback from the same group of AMTs who
had given us information about their jobs and repair process. By giving the technicians the chance to make suggestions
for the software, we had a much better chance of creating software which was properly functional and user friendly. This
iterative process of creating software, in which the end user has a great deal of power in determining interface and
functionality, is termed user-centered design.3.4.5

1.3.1 Initial Designs

The first major function we decided to develop for the prototype was the repair process of the two target parts. This
process was primarily controlled by the Shop Order, which is simply a sequence of steps for the repair of the HPT parts.
We gathered together the Shop Orders for the Thermal Shield and the Stage 1 Shaft/Disk and created an electronic
version of this sequence with the ability to sign off each step.

The Main Menu (Figure 1.3) of the program allowed technicians to move between various functions of the program. The
Order Sheet (Figure 1.4) allowed technicians to graphically identify which parts of the module need to be removed for
repair. In addition, we created a version of the Data Cards which described time and cycle limits for the parts. These data
cards assist the technicians as they are routing the part. Part routing refers to the task of identifying which repair steps are
required to make the part serviceable. The method by which a technician routes a part is by "stamping steps" on the shop
order with a personalized rubber stamp. These stamps flag the mechanics who will be completing the work.

The Shop Order (Figure 1.5) was significantly improved based on recommendations to include inserting, moving,
changing, and deleting steps. The ability to short sign a step was added. Digital reference documentation was included as
well for both of the target parts (Figure 1.2). The ability to view the appropriate reference from within the Shop Order
form and to click on a button and retrieve the actual document, was seen as a great improvement. With this fairly simple
addition to the software, feedback from the AMTs was extremely positive. In fact most of the AMTs asked when the
system was to be implemented on the shop floor. We continued to point out that the prototype was designed for proof-of-
concept, and that the airline partner would have to be the managers of any change to its current system.

1.3.2 Final Design

At the time of the final evaluation, we had implemented all of the suggestions for improvements given during the initial
phases of design. The Repair Code Editor was the most recent change to the software. This feature allowed the AMT to
configure templates for the repair of a particular part. There were two components to the editor -- Presets and Repair
Codes.

The Presets window (Figure 1.6) allows the AMT to "stamp steps” within the original Shop Order and save that series of
activated steps for future use. A menu of saved Presets is available at the time the AMT needs to stamp steps. By
choosing one of the Presets, the technician automatically stamps all steps for that configuration rather than having to
stamp each step individually.

The Repair Codes window allows the AMT to create a customized sequence of repair steps which could be saved for
later reroute work. For example, rather than creating and inserting steps one at a time on a shop order, the AMT can
simply choose a previously saved Repair Code, and insert the whole batch of steps at once.

The interface was significantly altered as well to include such features as editable fields for part information on the
Header window of the Shop Order. Use of panes within windows was another feature added to the software to increase
the legibility and organization of individual screens. Buttons were changed to maintain consistency throughout the
program, and a full help system was added. These features improved the overall usability of the software. Following are
some sample screens from the TRACS software.
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Figure 1.2 Example Screens from the Digital Engine Manual

Main Menu
~Cormponent Type Crder Shoot
" Maodule & Part -
oelact Component;
Track # |Descripti|:|n |Serial P |Statu5 fo! -
TMP418 THERMAL SHIELD  MUNAS125 REMOVED ~  Shop Order
TMP420 THERMAL SHIELD MUNJG762 REMOVED _—
ThP421 |STG 1 DISK EPMLEK2345 REMOVED Data Card
ThP422 AFT SEAL CAVE4938  REMOVED :
TMP423 RNG-DIFFVANE — PAMS1234 REMOVED epal Loges]
ThP424 AFT DIFF SEAL FAMSH876 REMOVED 2 Help
TMPEDT THERMAL SHIELD  MUNBCZ59 REMOWVED —
TMPEDZ #ER A0 SEAL MCE21008 REMOVED x Clase

Figure 1.3 TRACS Main Menu
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Figure 1.4 High-Pressure Turbine Module Order Screen
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Figure 1.5 Shop Order with Active Repair Steps
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Figure 1.6 Repair Code Editor: Presets

1.4 PROTOTYPE EVALUATION

The evaluation of the software took place from December 12 through December 18, 1996. On the first day of the
evaluation, the morning was spent demonstrating the features of the software to the technicians, and providing them with
time to get familiar with the hardware and software. The software was provided on a Fujitsu Stylistic 500 pen computer,
which contained a 50MHz Intel 486/DX processor. One pen computer with pen, keyboard, carrying-case, and portable
printer was given to the technicians for evaluation over the next four days. Technicians were asked to use the software
for a period of one or two hours during the course of a normal workday, and simulate an actual repair of a module and
parts.

Short evaluation forms were completed after the first morning of the demonstration to get initial impressions of the
software usability and functionality. Longer evaluation forms were left with the technicians for completion after they had
finished the simulation of repairing a part. A verbal feedback session was conducted on the morning of December 18 in
order to capture information that would not be elicited on evaluation forms. The session was taped with the permission of
all present at the meeting. The forms and the hardware were picked up on the afternoon of December 18.