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Abstract-- An online Trouble Reporting System (TRS) has been
introduced at NSTX. The TRS is used by NSTX operators to
report problems that affect NSTX operations. The purpose of the
TRS is to enhance NSTX reliability and maintainability by
identifying components, occurrences, and trends that contribute
to machine downtime. All NSTX personnel have access to the
TRS. The user interface is via a web browser, such as Netscape
or Internet Explorer. This web-based feature permits any X-
terminal, PC, or MAC access to the TRS. The TRS is based upon
a trouble reporting system developed at the DIII-D Tokamak, at
General Atomics Technologies [1]. This paper will provide a
detailed description of the TRS software architecture, user
interface, MS SQL server interface and operational experiences.
In addition, sample data from the TRS database will be
summarized and presented.

I. INTRODUCTION

Prior to TRS system, all NSTX Trouble reports were
maintained manually by individual groups. The trouble report
system typically consisted of a log book into which problem
were recorded. The proper responsible person (RP) was then
notified for repair. This system did not provide for the solution
of the problem to be recorded for future reference. Under new
TRS system all trouble reports are entered into a single
database with a unique trouble report number (TrNo). The
database includes elements such as the major system group,
subsystem group, description of problems, and a time stamp
and a description of repair done on TrNo by the RP. The
NSTX Chief Operating Engineer (COE) will closeout the
TrNo when the problem has been resolved satisfactorily. Much
time and effort has been invested in the careful design,
development and maintenance of this custom web based
system in order to provide physicists and engineers at NSTX
with the most reliable and user friendly systems to report
NSTX problems.

II. TROUBLE REPORT SYSTEMS OVERVIEW

The TRS system objective is to make data entry ‘user
friendly’. Data validation is performed whenever a new
Trouble Report is entered into the database or a record is
updated. The process of using the NSTX Trouble Report
system is shown in fig 1.
1. The Trouble Report originator submits a new Trouble

Report via “Add NSTX Trouble Report” input form. The
first field the originator selects is a system Group and
SubGroup from a drop-down menu box. Each trouble
report is classified according to the major system.

Submit a new
Trouble Report

E nd

COE Close
Trouble Report

Originator

Email to Originator

No

Yes

RP repair
the problem

Need
Repair ?

Assign RP
to repair problem

No
Yes

Via email a Copy of Trouble Report sent to
1) Group Cog

2) SubGroup Cog
3) COE

Add Trouble Report
to Database and assign a TrNo

Fig 1 : NSTX Trouble Report Flow Diagram
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(Groups) and subsystem (Subgroups) of each engineering
subsystem at NSTX. The NSTX trouble report system is
currently organized into eight (8) Groups and fifty four (54)
SubGroups. Samples of Groups and their SubGroups are
shown below:

Group SubGroup
Auxiliary Systems --------------- Bakeout

Gas Delivery System
GDC
Vacuum
Water
Other

CI&C --------------------------------- CAMAC Modules
Data Acquisition
EPICS
Facility Clock
HIS
PCs
Xterms
Other

Next, the originator enters a brief description of the
problem into a text-area field. The Magnitude and Cause
of the Problem are selected from fixed list box, and
finally, the originator selects their name from a valid list
of users, and submit the trouble report.

2. A unique Trouble Report number (TrNo) is automatically
assigned and the TRS program sends email to Group Cog,
Subgroup Cog and COE.

3. The responsible person (RP) will use the TRS to respond
to the trouble report. When the problem has been fixed, or
an estimated time of repair has been determined, then the
“Respond to Trouble Report” form is used. The RP will
provide the brief description of repair and the actual or
estimated repair date.

4. The COE is responsible for keeping track of all open
Trouble Reports. When a Trouble Report is satisfactorily
repaired the COE closes it. Whenever a Trouble Report is
closed, the TRS program sends an email to the trouble
report originator that the TrNo is closed along with the
description of the repair. If the trouble report originator is
not satisfied with the repair, originator can resubmit the
trouble report. Also, the COE can reject a Trouble Report
by deleting it if the COE thinks it was filed in error. If a
trouble report repair is not done in a specific time period,
the COE can send a reminder to the SubGroup Cog.

The NSTX TRS has extensive search capabilities to review
any group of records or a particular TrNo. The following
search criteria are available:

• Review Trouble Reports by Group
• Review Trouble Reports by Group and

SubGroup
• Review Trouble Report by Trouble Report

Originator
• Review Trouble Report by a TrNo
• Review all open Trouble Reports

• Review Trouble Report database structures such
as User Names, Group names, SubGroup names,
and View all Trouble Report

• Scroll individual Trouble Reports by Group and
SubGroup

III. DATABASES

The Trouble Report database was originally created on a
Microsoft Access 2000 Database and later converted to MS
SQL Server 2000 database to maintain compatibility with
existing PPPL databases. Access database lacks the
performance and stability of a SQL server database.

Four related tables are maintained in SQL Server database.
The following three tables have a fixed number of records and
require few changes:

1. User Names Table contains the following fields:
User Name, unique email address.

2. Group Table contains the following fields:
System Group Name, Group Cog email address.

3. SubGroup Table has the following fields:
System Group Name, SubGroup Name and
SubGroup Cog email address.

The fourth table contains the actual trouble report
information.

4. TR Table has the following fields:
TrNo, TrStatus, TrDate, TrTime, Group,
SubGroup, Originator Email, Problem
Description, Magnitude of Problem, Cause of
the Problem, RP Email, Repair Description,
Repair completion date and TrNo close date.

All personnel at PPPL have access to TRS system for review
purposes and only those whose names are in the User Names
table have access to submit a trouble report. The COE has a
protected password to perform his duties. The COE performs
the following database maintenance duties:

• Add New User Names
• Modify or delete User Name
• Send Reminder to RP for not responding to a Trouble

Report.
• Add/delete new Group and SubGroups

IV. WEB SERVER AND SQL QUERY

The Web Server is the software component that reacts to and
interfaces with Web browser/client. It has no ability to create
or update Web Pages. Microsoft IIS 5.0 Web Server software
used for this purpose. Microsoft FrontPage 2000 was used to
generate all HTML and ASP code for TRS software package.
Fig 2 displays the normal Web database process flow. This
process is described below.
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Step 1: Client via HTML code initiates the process by
submitting an ASP request to the web server.

Step 2: Web Server receives the ASP request and passes data
to ASP script processor.

Step 3: The ASP script processor reads the requested page and
executes any server-side script code.

Step 4: The MS SQL Server accesses the data via the ODBC
connection to database. The role of the SQL Server is to sit
between the Web Server and database. It is responsible for
maintaining an open connection between Web Server and the
Database Server at all times.

Step 5: The database sends results to the Database Server.

Step 6: The ASP Script processor receives data from Database
Server.

Step 7: The ASP page responds to the client by sending a
customized Web page to Web Server.

Step 8: Web Browser receives HTML sent to it from Web
server and formats and displays data received.

V. OPERATIONAL EXPERIENCE

The TRS program was started in April 2001. During the period
April through July, 46 trouble reports have been written by 10
reporters. The number of trouble reports in database is too
small at this time to be useful in identifying components and
trends that contribute to machine downtime.
Group Number of

Trouble Reports
*Sum of
Downtime

Auxiliary Systems 2 0
CIC 15 0
Diagnostic Systems 1 0
Facilities 0 0
FCPC 19 0
Heating & Current
Drive Systems

0 0

Power Systems 6 0
Torus Systems 1 0

* This data not in use.

VI. ENHANCEMENT TO D-III TRS

The TRS that was originally furnished by General Atomics
Technologies. This software was enhanced for use on NSTX.
To achieve a faster access and reliable system TRS database
was changed from Access 2000 database to MS SQL Server
2000. The TRS system GUI has been significantly enhanced,
and include search facilities to identify status of a trouble
report.

VII. FUTURE PLANS

Upgrades for the TRS systems on NSTX may include:
1. Add another level called component group to

SubGroup to identify problem by component level.

VIII. CONCLUSION

The TRS system provides NSTX with an automated trouble
reports collection system, which can be used by the PPPL
staff. At any time, the current status of a trouble report can be
easily determined by opening several high level review pages.
The accuracy of data is insured by extensive input data validity
checking. The system uses current web and database tools and
can be easily modified. The TRS system will allow engineers
and scientists to consult previous repair history to better
diagnose current operating problems.
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