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Analysis Sranch, 0SS

SUBJECT: ANALYTICAL SUPPQRT TQ NRC MANAGEMENT FCOR QPERATING
PLANT INCIDENTS

Of the many lessons to Se learned from the recant Three Mile Island
Unit 2 (TMI-2) accident, one of the more important ones was that only
limited information was available for NRC management concerning the
olant status. The information that was initially available was
largely inadequate, confusing, and aften contradictory from all
iccounts, as would be expected in any first-of-a-kind accident.

This accident has, as indicated b5y Commissioner Ahearne, served %o
ipot-lignt many procedural weaknesses which are zorrectisle 2
varicus degrees, and the following are some suggestions for correcting
one of the weaknesses that [ believe falls within our branch charter
responsibilities.

Informaticn as to the sequence of svents that occurred at TMI-2 was
quite slow ( ~r3 days) in reaching the 2B staff, and what infarmation
was furnished was incomplete in terms of being able to clearly define
what had occurred, and what the status of the plant was at the time
when management decisions were needed. As a resylt, our supoort and
contributions to the decision process was nampered, when critical
decisions had to te made compared o what [ believe would 5e nossidle
with some upgrading of our B8ranch capabilities, To rectify this
inadequacy, [ telieve that the following suggestions for upgrading of
our capabilities and functions should be impiamentad aver the short
and long term;

A. Shert Term Uograding

1. Incident Information Transmittal £ NRC Headguartars

-

To obtain prompt and as complets infarmation as is available
on recent events or avents in progress at any operating 3lant,

inrmay

it 1s suggestad that a plant incident data acquisition (PIDA)
system De impiementad it NRC headguarters. This systam would
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consist of digital computer tapes and %ape drives designed %0
receive and store data transmitted from any selectad slant site
over telepnone lines. As each plant site now contains some
form of digitized lcgging of plant measurements when events
gccur in addition tc automated legging of events, such infore
mation could be readily transmitted electronically to NRC
neadquarters for staff review and analysis.

Data Conversion far Review and dnalysis

From the PIDA tapes, charts of avents and 2lots of sglacted
parameter transients for tne incident could Se generatad on
existing NRC headguarters 2quipment within minutes of trans-
mittal from the site. This would require prompt, or immediats,
access to computer services to convert the tape data to
graphics equipment commands. Informaticn converted to such

a format would serve as a basis for prompt and timely inci-
dence assessments by the staff and manacement.

Incident Analvsis

Frem the incidence sequence of 2vents and parametar transients
data, input data modifications to an existing piant medel
approximating the plant in questicn could be implementad, and
ttempts t0 approximate the incidence %transient cculd be made
for the purpose of assessing un-measured or un-measurable plant
parameters, and to pre-predict suggested courses of action for
an on-going incident. From these pre-predictions, a recommended
course of action for an on-going incident could be made.

This phase of the AB contributicn to the ™I-2 accident avaluaticon

was not initiated ¢én a timely basis due to the lack of accurate
and compliete information on the accident chronology as was indi-
cated earlier. Impiementaticn of the first step in the proposed

yegrading process would cbviate this probiem, and would placa the

AB in a pecsition to respond within a few nours, or in one day %o
accidents such as occurred at TMI-2.

This phase of our support to management in such incidences weuld
necessarily be the most time consuming, and would be limited by
computer availabiiity, sroblem run times, and the number of ore-
predictions of possible courses of actien.
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4., [nformation Feedback %o NRC Site Renresentatives

Information feedback tc NRC site representatives following
incicents, or during on-going incidents to assist their
assessments and selection of options to foilow could de
transmitted verbally, and charts and grapnics generated by
Headquarters facilities could be transmitted by taleccpy t0
equip them with all information available %o the staff ugen
w#hich staff recommendations are made.

Long Term Upcrading

The shert term upgrading proposed abcve is considered faasible
for implementaticn in 4 to 6§ months as cnly the information
acguisition particn of this phase of upgrading will invelve
some computer programming and utility information access
arrangements.

For a truly adeguate information and analytical base for assessing
incidents in operating piants, and for recommending courses of

action for on-going incidents, a2 more fully computer Sased and

aytomated system resemdling space-age telecommunications and control
systems to 2 minor 2xtant 15 reguired. The principles invoived are
quite simple as has been outlined in the short tarm upgrading phase,

The principal difference for the long term upgrading will be in the
degree of automated data transfer Detween the site and NRC headgquarters,
and the use of plant specific models for the analytical portion of

the branch support.

The central feature of the proposed system will bDe the use of a design
data base containing all gertinent design data required to rapidly
assembie a LCCA or systems transient analysis model. Current nlans

to develep such 3 data base in connection with the WRAP system in
develcpment at SRL are being formulated far implementation in FY'2Q,
and will be described separately, 2lsawhers. The 2asic nlan for use

of such a data base is to provide the design dat: source, data handling,
and programming to permit a fully automated and balanced plant specific
model for analysis of any operating plant or plant in Ticensing review.
Storage of such design data, much of which is commen %o several plant
designs, in 3 readily retriavable data 2ase such as provided Sy tn
JOSHUA system 3t SRL will sermit promot access €ar manipulation and
development of in analytical medel, The self-initfalization fa2ature

of the WRAF system for PWRs and 3WRs will provide the pre-transient
steady-state 2alancad conditions required for transient analyses from
any specified initial sperating caonditicn,
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Aith a fully automated mode! assembly procedure, such as slanned

for WRAP using the JOSHUA system data base, the addition of a
sequence of input events from an incident chronology cbtained frem
a plant computer events log would be straight forwar?, and could Se
transmitted directly as an input perturbation saquence %o WRAP once
the plant in question has been identifiet, initial conditicns speci-
fied, and the staady-state balance computod. Vewification that the
automatically assempled model was acprogri.®e and adequate could Se
evaluated by running a compariscn of computad .utsut from the mode!
for the prescribed input events ~ith the measure. zarameter outduts
from the plant wnich have Seen transmitted from the :ita2 and plottad
as in step 2 of the short term upgrade. The comparisan thauld Se
run in parallel with the model calculations and be displared on
terminal output graphics to provide a running assassment of the
automated model adequacy. The comparison will indicate any need

for user intervention in changing mode! parameters %2 obtain an
acceptable comparisen, or to fine tuning as it is otherwise known.
From such a mode! and compariscn calculations, the basis for assessing
possible actions to be taken in on-going incidents such as occurred
at TMI-2 could e developed on a timeiy basis ta assist management
decisions.

[nformation transmittal to the NRC representatives at the site could

be direct from the computer comparison over to terminal jrapgnics
equipment at the site comparable %0 that at the NRC computer so that
simultaneous assessments could Se made by staff and site representatives.

The long term concept for providing an upgrading of our support capa-
bilities to NRC management in the event of accidents such as occurred
at TMI-2, or for less severe incidents that may be of interest %o NRC
staff and management is based on existing equioment capabilities much
of which is already in 2lace or planned for the near future.

One significant feature of the short iand long term proposals described
above is the staff dependence on DOE Lacoratory computers which is
considered to be the primary weak link in the 2ntire process. This
weakness stems from difficulties in computer access cn a high pricrity
basis when needed for NRC werk on JQE machines, the need for two staffs,
NRC and DCE Labs, ta 5e involved when output results are needed on an
expeditious basis, and the need for output data transmission %0 two
terminals, NRC neadquar<ars and the glant site “rom 2 3CE location
wnen nanagement decisions are needed promptly. For a2 viadble rapid
response capability such as is needed when plant accidents or inci-
dents occur, the avaiiability of an inenouse computer main-frame
capable of performing 21l our analytical studies under staff juidance
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and control is aimost mandatory, and is strongly recommended for proper
implementation of this entire support capability.

Many more det.ils of the support schemes, short and long term,
are neecded "0 completely describe each plan, >ut the gereral
outlines are presented in the foregoing discussion, and will se
described more fully if this proposed plan is of further interest.
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