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RISK ASSESSMENT DATA BANK DESIGN AT THE
SAVANNAH RIVER SITE (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. Security 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 collection of tables.

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 1).

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 applicabie), 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 chouosing 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.

Data Entry/Update

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 Gata, 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 place the data into a format
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that the BASIS-Pius database software can read and interpret (Slide
4). The reformatted data is then transferred to the VAX computer
from the PC using a high-speed file-transfer utlity. The transferred
data can be loaded into the database using a high volume update
utility provided in the BASIS-Plus software. The file transfer and

the updating utilities are invoked from within the RAM System (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 VAX and 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 RAM System. The BASIS-Plus
software has validation features that ensure correctness of the data.
One such feature, called the "word list", is used by the RAM System.
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 RAM System, 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 RAM databases (Slide 6).

R———_l
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Automatic Features

The RAM System takes advantage of automatic updating features
provided by the BASIS-Plus software. 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 CANYON is automatically input by
the system).

Some fields are mathematically 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 automatically supply values for the
operation and equipment code fields.

Operation and equipment codes are assigned to identify the 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 manually 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 manually assigned
(Slide 8).

The expert system program runs nightly on new entries that have
not been coded. Upon finding 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
automatically 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.

Inquiry

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 all 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 place 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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Statistical Analysis

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

Security

The data in the RAM System 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 lto 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 RAM System 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 rednce cost where possible.
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NAL TER BATCH DATA
H .

B .
B4 )

231

6B

01-29-92

TROUBLESHOOT AND REPAIR TORQUE
COUPLING. 8-4 SHIFT.

$S

H

B

B4

102015

6B

01-29-92

REPAIR HCT LIGHT ON FURNACE. 8-4
SHIFT. g

AREA: H
FACILITY CODE: B
SOURCE CODE: 6B
OPERATION CDE: B4
EQUIP. CODE: 231
INCIDENT DATE: 920129
TEXT: TROUBLESHOOT AND REPAIR TORQUE
COUPLING. 8-4 SHIFT.
AREA: H
FACILITY CODE: B
SOURCE CODE: 6B
OPERATION CDE: B4
EQUIP. CODE: 102 015
INCIDENT DATE: 920129
TEXT: 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, <c¢c, g, gal, gpm, 1,
lb, 1bs, 1lbs/hr, mCi, mR/hr, mng,
micro-Ci, micro-Ci/l, micro-g/1.51,
micro-g/1l, ml, mrad/hr, psi, rad,
rad/hr, rem, dollar, dollars,
mrad/mR/hr, rad/R/hr, cm, ft, in,

m, mi, vyd, DAC, RCG, micro-Ci/cc of
air FP, micro-Ci/cc of air Pu, C/M
ATPHA /M RG, D/M ALPHD D/M RBG .

- adad)y AR XS At

THESAURUS E LES

001

USE TRANSFER ERROR
002

USE OVERFLOW
003

USE CHEMICAL ADDITION ERROR
004

USE UNCONTROLLED REACTION
005

USE CRITICALITY POTENTIAL
006

USE SIPHONING
007 :

USE PLUGGAGE



WSRC-MS-92-

SLIDE 7

(moys pue soeidsy ‘939T9q I0J)
(¢ ‘> ‘< ‘noys ‘eoerdey ‘Jutag ‘yo3en ‘d(eH ‘PUT i ‘ITXT '939T3Qq ‘PPY) < UOTIOV

Z 3o 1 °beg

Nwwwwm"mu:oz

ur)

1 I9§ x03F €£9¢C IO

...H;

\\%&«%\«ﬁ«

)

i

i

)26| :Pa3epdn 3seT

60T0C6

1932q
NOILVIIOJINI LNIAIDNI

00°0¢

.wEmz

s oweN

< QUEN

618026

6yEGStE

T #IqUIB

00 :snje3]g
souty, ateday

GT0 :3uaudtnbyg

Gy :uotieaado
ZE :92anas

<">uﬂaﬂomm
d teaay

:sTseg ojutr Axjug
:I9qunN UOTSS900Y

x»xxxx ued ejeq 9dILl (NI VIIY 00C xxxxx

dIVddl Jdladld OLLYWOLNY



WSRC-MS-92-

ddOONTdNN ONINIVId
ONTdNN dINIId
dgdOO0TONN dOVNIVId
DOTONN SO0TO
dNl ddddOLS adaodOId
MOTd WYALS DOTIO
MATd WVYHLS YINIVALS QENVYHTIO
- gdgaaoyd NMOQd NMO'Id
JHLTIA dOVIdEY NMOd MOTd
ddaddnd SYD0'1d
SoONId aaxO0Id
auddoNId dovy¥O01d
d9¥DdDNTd dOIMVIN MATd
onild NMOd MATId
ddTAOON dIHSNTAMOVYH
dTAOON HSNTAMOVY
ad1no4d MOTd ¥DOV¥d
- SHHSNTA MUTd YOV
ddHSNTA ONIDYINd ¥dIV
d4doo

SLIDE 8

JTIAVRT SHEYSHAL DNIA0D



WSRC-MS-92-

SLIDE 9

Akou.—m pue GUMHQON ~0HOHOQ .NO.mv T 39S I0CF £9¢ IF© T *Hﬂﬂﬂuﬂz
(¢ '>'<'moys ‘eoerdey ‘qutad ‘yojen ‘d{9H ‘PUTd ‘3TXF ‘939794 'PPY) < uoOT3OV¥
DD :sniels
( £€°0 :sanoy ur) 00702 zowt] ITedsy
NOIIONNJTYW ININNYLSNI :SweN 610 :3usudinby
NOIIOVMIXHT INIATOS ATDXD ISYid :aweN G0 :uot3exado
NOANYD ‘M00d 907 SYOINIS :oweN Z€ :901Inog
NCANYD :oweN ¥ :KatTtoeyd
J seaay
9T60Z6 :Po3epdn 3seT 618026 :STseg ojuTr Axjuj
601026 :9320 6VEGGE IdqUNN UOTSS3DIOY
NOIIYWNOJINI INIAIONI
Z 30 1 9@beg xxxxx Jued ejeq 9915 JIned edIY 00Z xxxxx

SNIMIIA NaddoS- Ko



WSRC-MS-92-

 SLIDE 10

-+ - MOPUTM=E | L3TIRTNURID=ZIN | YOTIO3TQ=Td | TPOURD=" D1 |3}0=0D1| dT®H=¢ad
L0O an

d9v¥O9NT1d

-MOT9q UMOYS dJIe wIol uaaTbh syl 103 suorierax ayl IV

o dteH

peay :3udjul YITM 11V :3ewxog Butrsn

¥xONTd <UIS] SNINESIYL

I03 MM sninesayl osmoxg

jO Teoue) owog oo dISH

SAUNVSHHL dsvadLed dHl 9NIsMoud




WSRC-MS-92-

SLIDE 11

1%y
959
940
0.0
99b
H1b

9€
bb 80
is : 82
he g 4 08/12/L0 L2 519LY

*IVIYILVW @3a¥VISIA WOY¥d NOILOVIY

TWOIWIHD V 40 17INS3Y¥ V SV GIL¥VIS 3AVH 01 GIAITI3@ <I 3¥IJ 3H. *4-222 ¥V3IN 031VI071 ¥ILSIWNG NY3ITD V NI G3IY¥NIO0 3¥I4 V

85b
£5b
9.0 . L1 o] 4 08701790 80 1169
Q104 INVH 1SOVHX3 L1OH V NO ONIAVHAS 13nd NI 43L1nS3I
HOIHM 3311714 13n4 3HL hwswmxm<o v 40 3J¥NIIV A8 CISAYL SYM ATLNIYVYIdY J¥I4 JHL - 9-057 ONIATING - 1114ANVI ANVY1IINYS
902
520
74 b
89% 98 W E 08/82/60 82 S8H201
*39/0d IJ0¥JIWZI-0IX9501 "H-08-8r J 122 10 7%-%-0%-IS "¥3013 0L SNi¥NG GNV NOILVNIWVINGD 304 IVILINILOd ‘70540
10 HOTIVIOIA NI 1INVA¥V13¥ I¥I4 ION <vit J4¥l OTI<414 w40 14 ‘DS 6° 1 40 NOILJWNASNOD GHY 3dVi JI1SY1d 40 NOILINOI
‘1 G3snv? 3INIT-4dr HI 1NH IN3IWHIVINOD JIASVd JAISNI NOILV¥3I40 ONIG13IM 3did
‘o
912
0¢c0 9¢
920 82
b9b 10
21y o1
695 10
809 bH ] E] 08/91/%0 12 2810
-@31INOI 110
IHL JMIHM SIIVHENS IVNE QILVIH IHL NO 139 01 110 KDIVITNENT 3HL GILLIWYIJ GNY T3S 110 IHL GIL1IH S133HM B3 3Hi do
ot 00ME S NI 1VIH °v3dy 133uM Hy3¥ LHOIN WL NI NV V3NV JWYS JHL NI SIWVIJ 3W0S ~¥ITIVYL 3HL 40 S133HM uvay 1431
341 WO¥4 ONIWOD 3¥0WS G3ITL0N A I0d1vd 3-50¢ 01 1-S0T WOY4 2262 ONS ‘¥I1IVHL ¥3ZINOI3A € ~ON ONIAOW - 3¥14 ¥ITIVdL
122
152
920
621
e by
122 98 W 4 08/01/50 G2 119201
-8 "WILISAS NOISSIHIINS F4I4d NOIVH ONTIVATLIOV ATIVHY3LNI aining ¢ "ON
“gyd ¥3IANN LINA NOILVOIJI¥Nd NOO¥V NO ¥O10W 21413313 rIANNDS 2§ "ON X094 WYVIV 3I¥Id ‘WY 60:01 °“X0¥ddV 1V - 8M@h2~<2 43d
990 ) 14 20
9.0 9v I 4 08,550,220 22 1468L
........................ 341ndA TTTT4340 ov4 vaavy 100 308n0s & 00V

jsvavivd ¥d3S

Lgoddd Xdoo

(861 - 0861 WO¥3 v3I¥V 4 NI S3I¥IJ
2661 ‘0 120

WI1SAS IVAIIHd134 auy 39VHOLS YIVa 33dL 11nv4d  v3yv-o0¢

dadvH



WSRC-MS-92-

AWNWNA
*ATOJINVW ILSN7AXI IOH

¥ NO SNIAVYdS Tdnd NI dIALTINSIY HOIHM
HALT1Id 1904 JdHL IV LAMSY9 ¥ JO TUNTIVA
A8 4ISN¥YD SYM XTINIYY4AY d91d FHL

- 9-0FL SNIQTIING - TTIIJAANYT XIYLINYS
*@ILINSI IIO FHI JA¥IHM SADVIINS AN
A4I¥VIH 9HI NO IdD OL TIO NOIvsIygdanT

dHL QILIIWNAd ANV TY¥IS 11D dH.

AILTIN STATHM d¥¥dd dJHIL J0 VANY I
JHL NI IVAH °“VYaI¥V TATHM ¥vId LHOIY

JHI NI ANV Yd9Y JFWYS JHL NI SINYTA

AWOS "¥ATIVIL JHL J0 STIAFHM IIAI LJIWAT
JHL WOYJd 9NIWOD IMOWS dIADILON NYWIDILVAI
'M-G0T OL d-G0T WOUJd LZ6¢ OY¥S ‘¥ATIIVEL
YAZINOITA € °“ON SNIAOW - TAMIJ FATIVEL
7—-8 "WILSXS NOISSAIYAANS FAYLJA NO'TIYH
ONIIVAILOV ATTIYNYIINI QININd L "ON °€d¥D
YIAANA LINN NOILVDIJAI¥MNd NO9YY NO NOILOW
JIYIDIATI “dIANAOS ZE °“ON XO0d WIVIVY ddTd
‘WY GO:0T °-XOuddv¥ I¥ - WM INIVW dtd

, TWNNA
TONTIINDID0

26/L0/CT

8-T10-T0

08-8¢2-G0

08-0T-€0

08-¥0-20
6L-TE-C1
CHAC

¢ 7 fP0‘LT 666666

8Z G8FcCOT

GC LLWZOT

6¥:20782 TLS8L
L0 ¢ ¢ ¢ TITITT

J0dN0S “ON

XXXXXEEXERNEXNEXEN XN EREXNE RN AN ERANIXEXNXNEXEENEXXNXXAXX RN XXX XX
WALSAS ITVYAIIEILIY ANY IADVICLS YVIVAd d3YL LINVd YId¥-00<

HAEXXEXXEREXNENENEEXNERXNENRXREEX AR LR EXNEXEAENEYXERNXRNXXRXXXXX XY

I¥04ddd OV4ILViL



WSRC-MS-92-

SLIDE 13

UOTIBRTASD pIBPUR]S

Uuesp
Xep
UTIW

—— s

vL°0

G 0
06°0
80°0

02°0
Gc°0
LE"O
0670
€E"0
LT"0
LT"0
80°0
LT°0

sInOoy uT 2wtl Iteday

WHWNA¢HQ.A¢UHBWH549W



WSRC-MS-92-

YaIIvY-00<¢

00:60

swry

Lv:80

- — ——w

swty,

ce-80

swry,

TZ:L0

SwrTy,

€T-LO

surry

266 T-ddS-1

a3eq

2661-ddS-1

o3ed

2661-ddS—-1

93eq

2661-ddS-1

°3edq

2661-ddS-1

a3ed

557 SANTOTIvd WYY

sweu Ix9sM)









