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RISK ASSESSMENT DATA BANK DESIGN AT THE
SAVANNAH RIVERSITE (U)

ABSTRACT

The Savannah River Site has designed and implemented a database
system containing a series of compilations of incidents used
primarily for risk assessment. Four databases have been designed
and implemented using advanced database management system
computer software. These databases exist for reprocessing, fuel
fabrication, waste management, and the Savannah River Technology
Center. They are combined into one system called the Risk
Assessment Methodology (RAM) Fault Tree Data Banks.

This paper will discuss the logical design of the data, the menus, and
the operating platform. Built-in updating features, such as batch and
on-line data entry; data validation methods; automatic update
features; and expert system programs, will also be discussed. User
functions, such as on-line search/view/report and statistical
functions, will be presented. Securit-y features and backup and
recovery methods will also be covered.

DISCUSSION

Data Design

The RAM System is a database system consisting of four relational
databases. A relational database is one in which the design of the
data is perceived by the users as a coUection of rabies.

The four databases in the RAM System are identical in design. The
information contained in each of the databases is the only difference.

There are two tables defined for a given RAM database. These are
the Incident and Consequence Tables. These tables contain single
pieces of data describing each incident that has occurred on the Site.
The single pieces of data are known as fields (Slide i).

The Incident Table contains information about where the incident
occurred, when it occurred, the source documents from which it was
taken, the type of incident, when it was recorded and last updated in
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the database and by whom, the repair time (if applicable), and
unique identifying numbers that are system generated.

Consequences (e.g, spills, contamination, etc.) are recorded in a
separate table because the number of consequences per incident is
not fixed. An unlimited number of consequences can be recorded for
a single incident by storing the consequences in a separate table and
linking each one to its parent incident in the Incident Table,
Consequences are linked to the parent incident by the unique
identifying number generated by the system in the Incident Table
(Slide 2).

Menus

Users across the Site can access and traverse the RAM System
through a series of menus. These menus offer the user many choices
of activities within the system. Activities include choosing a
database, searching for incidents, updating a database (restricted),
choosing a printer, changing passwords, generating hard copy
reports, and performing statistical calculations on sets of data (Slide
3).

Software and. Operating Platform

The RAM System was designed using a database software package
known as BASIS=Plus and is maintained on a VAX 6610 256 Mb
computer.

Da ta En try/Upda te

The RAM System provides state=of-the-art methods for updating,
validating, searching, reporting, and statistically ,analyzing the data
stored in the four databases.

An average of one hundred to three hundred new entries are
processed and entered in the databases each day by data entry
clerks. There are two methods for adding new entries and updating
the databases.

For large batches of data, personal computers (PC) and a word
processing software package are used to compile the new
information or to record the change information. A FORTRAN
program written for the PC is invoked to piace the data into a format
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that the BASIS-Plusdatabase software ca_aread and interpret (Slide
4). The reformatted data is then transferred to the VAXcomputer
from the PC using a high-speed Erie-transfer utility. The transferred
data can be loaded into the database using a high volume update
utility provided in the BASIS-Plussoftware. The file transfer and
the updating utilities are invoked from within the RAMSystem (Slide
5).

When small sets of data need to be added or updated, the on-line
update utility is used. This feature allows the data to be entered
directly into the system without having to go through the file-
transfer and high-volume updating utilities. On-line update is not
routinely used for large batches of data since computer time must be
shared on the VAXand is charged to individual organizations. Also,
the word processing software on the PCs is much easier to use for
large amounts of data.

Data Validation

Data validation is essential in the RAMSystem. The BASIS-Plus
software has validation features that ensure correctness of the data.
One such feature, called the "word list", is used by the RAMSystem.
A word list is.a list of values that are allowed for a field. Data not
found in the word list cannot be entered into that field. Usually
word lists are used to validate field values that are not often changed
and for small lists of allowed values. In the RAMSystem, word lists
are used for fields that contain information such as units of measure.

Another valuable validation feature used by the RAM System is
called the thesaurus database. A thesaurus database is a separate
database that contains several thesauri and is linked to a RAM
database. Thesaurus databases are used for large amounts of
validation criteria and can be easily updated. In the RAM System,
there are thesauri to record allowed codes and their meanings for the
source, facility, operation, and equipment (keyword) code fields of
the RAM databases (e.g. Equipment code 007 identifies PLUGGAGE).
There are nearly 1000 codes recorded in the thesaurus databases.
Codes not found in the thesaurus databases cannot be entered into
the RAMdatabases (Slide 6).
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Automatic Features

The RAM System takes advantage of automatic updating features
provided by the BASIS-Plussoftware. There are several fields that
are automatically updated by the system. The unique number fields
and the entry and update date fields are system generated when a
new entry is added. Some fields are assigned values based on the
value of another field.
The source and facility code field values are input by data entry
clerks and validated by the thesaurus. The name identified by the
code is automatically supplied by the system (e.g. Facility code A is

, input by the data entry clerk, and CANYONis automatically input by
/ the system).
J

Some fields are mathematicaUy calculated based on the values of
other fields (e.g. the repair time in hours is calculated from the
recorded repair time). Other fields, such as beta-gamma
contamination in mrad/mR/hr at 30 cm or air contamination
conversion from RCG to micro-Ci/cc of air Pu, are also system
calculated (Slide 7).

An expert system program that uses the features of the thesaurus
database was written to automaticaUy supply values for the
operation and equipment code fields.

Operation and equipment codes are assigned to identify t.he type of
incident and the unit of operation in which it occurred (e.g. a
pluggage incident that resulted in overflow and contamination in the
tanks). In the past, these codes were manuaUy assigned by a
technical person who read the abstract of the entry and looked up
codes in a book. Thesauri for operation and equipment codes were
built that contain the code and words and phrases that help identify
the code. Words and phrases were gathered by studying the data
already in the database in which codes were manuaUy assigned
(Slide 8).

The expert system program runs nightly on new entries that have
not been coded. Upon f'mding new entries, the program performs
searches for each code in the text of the entry. By searching for the
code, all of the words and phrases identified for that code are also
automaticaUy searched for in the text. Upon finding new entries that
have the correct words and phrases that identify the code, the
system assigns the code to the entry, and the entry is marked "coded
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not checked". All entries coded by the system are manually checked
for accuracy and then marked "coded checked".

The program is showing about a 60% - 70% success rate. The
thesauri are updated as new words and phrases are found for codes.
The success rate has steadily increased since implementation in July,
1992. A final success rate of 80% - 85% is expected.

znqu

The RAM System has on-line search and view capabilities. The menu
system offers easy traversal through the system, and fill-in-the-
blank screens make searching for sets of data simple. Users supply
only those criteria applicable to the search, and the system retrieves
the data that fit those criteria for on-screen viewing (Slide 9). Any
number of searches can be performed in a user session. Users can
view any entry from any search performed at any time during the
session on the screen.

Users can also search the thesaurus database for codes. Searching by
codes is the best way to ensure that ali applicable entries are
retrieved. If users are unsure about what code to use in a search,
the thesaurus database can be browsed as an aid (Slide 10).

Reporting

Hard copy reports can be generated for any or all of the searches
performed in a user session. The report can be printed to any
printer in the list of printers provided by the system. The report
contains the date of incident; area, facility, source, operation, and
equipment codes; and the text for the entry. Entries are
automatically sorted by date of incident (Slide 11).

A report that can be read by the statistical software package
STATPAC can also be generated. This report consists of the date of
incident and the text of the entry (Slide 12). The capability to call
the STATPAC program, which performs trend and frequency
analysis, is in piace although the STATPAC software is only available
on the IBM-VM computer and is not yet available on the VAX
computer.
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StatisticalAnalysis

Statistical analysis such as maximum, minimum, average, and
standard deviation for a given set of data can be calculated in the
RAMSystem. Reports for aU consequence numerical fields and the
repair time field can be generated (SUde 13).

Security

The data in the RAMSystem is protected by the password security
features available with the BASIS-Plus software. All users have user
identification numbers as well as passwords that can be changed
periodically. A log report is generated monthly to track use of the
system (Slide 14).

Backup and Recovery

To ensure recoverability of the data, the system is backed up on disk
daily by the systems personnel. The custodian of the data also
receives a weekly tape backup that is stored away from the disk
backups.

CONCLUSION

In conclusion, the RAMSystem provides state-of-the-art storage and
retrieval of data used for risk assessment. Enhancements will be
made as needed to further increase the utilization of the system and
to reduce cost where possible.
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H
B
B4 \
231
6B
01-29-92
TROUBLESHOOT AND REPAIR TORQUE
COUP LING. 8-4 SHIFT.

$$
H
B
B4
102015
6B
01-29-92
REPAIR HOT LIGHT ON FURNACE. 8-4
SHIFT.

Y

AREA : H
FACILITY CODE: B

SOURCE CODE: 6B
OPERATION CDE : B4

EQUIP. CODE: 231
INCIDENT DATE: 920129

TEXT: TROUBLESHOOT AND REPAIR TORQUE
COUP LING. 8-4 SHIFT.

AREA : H
FACILITY CODE: B

SOURCE CODE: 6B
OPERATION CDE: B4

EQUIP. CODE: i02 015
INCIDENT DATE : 92012 9

_=X_: REPAIR HOT LIGHT ON FURNACE. 8-4
SHIFT.
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WORD LISTS

REPAIR TIME UNITS

day, days, hr, hrs, min, mins,
month, months, shift, shifts, week,
weeks

CONSEQUENCE UNITS

Ci, R, R/hr, cc, g, gal, gpm, l,
ib, lbs, lbs/hr, mCi, mR/h r, rag,
micro-Ci, micro-Ci/l, micro-g/l. 51,
micro-g/l, ml, mrad/hr, psi, rad,
rad/hr, rem, dollar, dollars,
mrad/mR/hr, rad/R/hr, cm, ft, in,
m, mi, yd, DAC, RCG, micro-Ci/cc of
_ir FP, micro-Ci/cc of air Pu, C/M

/ _/_ B_.;_T.p_z_ _lM m.G _ M AL_HA, ,

T E" R "T __, E_L '- i
001

USE TRANSFER ERROR
0O2

USE OVERFLOW
O03

USE CHEMICAL ADDITION ERROR
O04

USE UNCONTROLLED REACTION
O05

USE CRITICALITY POTENTIAL
OO6

USE SIPHONING
O07

USE PLUGGAGE
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