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UNITED STATES OF AMERICA ‘ﬂ

NUCLESR REGULATORY COMMISSION

In the Matter of )
)
ACIFIC BAS AND ELECTRIC ) Docket Nos., S0-275
COMBEANY ) S0~323
)
Disblo Canyon Nuclear Fower )
Flant, Units 1 and 2) )
B— - ———— —— — — — - — ———— ——— o — —————— )
AEEIDRAYIT QF ARTHUR JACKSON
CITY of Washington, D.C,. a8
fhe above, being duly sworn, deposes and sayvs:
.
My name ie Arthur Jackson. I am presenting tﬁ;- affidavit

trezly and voluntarily to Mr.Thomas Devine, who has identified

RHinzelf o ne as the agal director of the Gavernment Accounta-
t 1 =roject. Thie statement provides my evalusatiorn of the
Lechnical  and potential public safety significance of issues

raileed in a Movember 15, 1984 affidavit enclosed as Attachment %

McDermott and Timothy O'Neill under 10 C.F.R. 2.206, with rescect

to the Disblo Canyorn Nuclear Fower Flant.
Based on my review, I believe that major errcors in the FLUD
camputer program -- used at Diablo Canyon as the basis for

dosigning the Heating (HVALC)

and Instrumertation systems =- may lead to predictions up to 100%

insccurate of what thosze systems must withstand in the even
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Figh enerqg. piping break, The inaccuracies may have caussd
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uncerdzsigning that could significartly increass the chancees of

damaje at the facility, or lead to false zlarms.

: IS fRe qualificetions, I am & Registered Professional
Engineer 1in the state of Texass (Certificste Number S0S52), 1
nradueated from the Univereity of chston at Houston, Texazs, with
# EBgchelor'e Degree in Electrical Engineering, with emphasis
diring my wundergraduate studies on direct digital control
srplication and computer application of engineering problems.
During my wundesrgraduate ctudies ! completed cseversl speciazl
reezerch protulems with Professor T, Sneider of the University’e
tectricel Engineering Department, the developer of the digitsl
control systems for the deep sea drilling vessel, Gulf'e Glomar
Chal lenqer. These reszarch problems consisted of the development

of ze.erz]l computer-based design programe to be used bv crivate

miter gradustion I began working for the Exxon Corp. in
their Baytown Refirery in Baytown, Texas., While with Exxon, I
wowrved with thair Instrumentation and Control Group developing
and implementing new digital system approaches to refining

control  application, and developing computer-based design pro-

carans, Some of the digital evetems develeoped during that time
sere  for control ard monitoring of vehicles. Seversl of +this
type @sre now employed by I.N.S. cofficials at border crossings.

Cther systems included digital gas (tovic) detection and evalua-
tion, which was adopted ae an Exvon Standard 2t all their facili-
tles. Several digital desigr packages were rasszrched and imple-

mented Dy myself while with Exxon. One of these packages. on
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tems for piplines, Fas been marketed commer-

From 1782-1934 1 was employved with Internorth, a diversified
c=2s and petrochemical corporation. 1 worked with their Houstaon
corporate staff group as & specialist in charge of digital
syetems and communications design and application for their Gulf
Coast operations. While with Intsrnorth 1 publicshed three
articles on computer-dessigned engineering packages with
dydeocacbon Erogcessing., an international publication serving the
@il  and gas industry in 12 countries. I alen co-authored with
Dr. Jacob Bordon, Ph.D.~Chemical Engineering of the corporate
etass group, several proposals for new control application tech-
nigues which are currently under consideration for commnercial
use, [ #lsc co-authored two (2) technical papers with Dr. Bardon
tor pressntstion to the Inetrument Society of America, a techni-
cal group.

Afside  fram myv work e.perience with these corparations, I
sve besn asctive in promcting the use of computers to study
various effects on ethnic populations in Yha Gulé Coast regicr.
I woried with the Cducation Committee of the Houston Chamber of
Commerce to develop statistical information and to write a report
hased on that information to determine the effecte 0é economic
tversificatior on ethnic populations in the Houstor Area. That
report is currently in use in Houston.

During the last eix months of 1984 I was amnployved as a
contract consultant, for Butler Telecommunications of Atlanta,

Geargia. I waz employed by Butler to work with G.T.E. Sprint’s
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Ezstern Engineering Division tb design and install digital micro-
fibre optic communication systems.
am currently a full-time firzi-year law student at the
Antioch School of Law in Washingtorn, D.C.
2. My involvement with the design pachages used a2t Diaklo
Canyon begsn with the review of an affidavit taken by the Govern-

ment  Accountability Project (GAP), associated with the Antioch

Schoel of Law. Im particular, I am referring to the earlier-

affidavit enclosed ss AL- chment @ to the petition

Noverber 1S, 1984, In that document, the affiant

FLUD; & digital modelling program written in

determine temperature, pressure and humidity

charges hat would result from a steam line pipe bresk on

compartments located near tha break, hah instabilities that

could cause 1t to give erronecus results., & thorough review of

2ffigavit and subs2quent phone conversetions with the effiant

cate that 14 the facte are s he described, instabilities do

@izt within the design package and that they are significamt in
nature,

FLUD 18 a digital modeling program used by the Bechtel
Corporation. It was gesigned to allow the user to model up te
twerty=tive (JT) compartments around or near a compartnent in
which a eteam line has ruptured. The user puts initial starting

parameters for esch corpartment to be evaluated (pressure, size.
temperature, etc.) and the tim2 interval in which the program
will determine & szet of conditions for each compartment. <

conplete cycle for the program recalculetes the resulting new

temperatures, prescsures and humidity ‘or each compartment. The




$imal cutout, sfter all compartments have reached equilibrium,
vill provide the uszer with calculatsd temperatures that would
result from a bresl lasting two (2) hours. These final calcula-
tions are then used by Instrumentationi Heating. Ventilating and
1 Conditionirg (HVAZ) and safety engineers as the basis to
design their system for the operating personnel. In other words,
the FLUD cutput would be used by the HVAC engineer to determine
mar imum heat and cooling loads his system must handles and by the
instrument engineer to determine the safe opsrating parameter
that hiz ingtrumentation in the control rooms and sensing lead
lines and davices must withstand. Since FLUD is a genarel pur-
pose madeling program i1t could and in all probability was used
far design throughout Diaklo Canvan, as well as other facilities
designed by Bechtel.
4. One problem encourtered with FLUD is the imput of the

time step, the time 1nterval in which the program calculates 3

nev et of conditions for acdjacent compartments. Ta rum & calcu-

lation on ssveral compartments to determine resultant temperature
rise $rom a pips bhreal over & two (2) hour period, the user must

be careful to vee increments of fractione of a mili-second (,00]
€z, to get results that are accurate, i.e. that reflesct the
srtual temporature after the break, A variation of the tirme step
of 1710 of a milisecond or greater will cause the results ofF ths
program to be significantly altered. The recsults calculated with
& %time stop of 1| mgs and 0.1 me are fundamentally different, A
vEer who i1g unaware of thies sensitivity will accept cutputs from

the program that will bear no relationship t9 what the actual




regultant tempersature should be.

=« The reason that the time step for the praogram becomes so
critical to correct calculstes values given by it, i1s becauss 0of

the +failure of the desigrer to include an algorithm for gaseous
diffusion through the structural member forming the compartments.
Quring calculations with time steps significantly larger than 1
mg., the program losss track of the direction of tre temperature
and pressure flow within the compartments. The result ie a flow
oeciliation where the program will alterrately increase and
decrease calculsted temperatures snd pressure within a compart-

mant, becacee without the diffusion algorithm to point the

firectiorn the

i

= program cannot tell whether the tenperature in some
cemparimente is rising or falling. The resulting final calcu-
lated temperatures may bi: SO to 100% lower thanm actual. Becauss
nf the tinme step sensitivity and the flow cscillation proklem,
calculated values given by FLUD runs for the 2 hour NRC FEegulre-
ment would contain gigrificant errors.

& Sance FLUD s output is used ae a deeign basie by other
Sngirreering groups, particularly HVYAC and Instrumentation, these
errarc become amplifiad, Far 1nstance, an HVAC engineer using
FLUD output as the basis for his calculations may significantly
underdesign his system, Then during an actual pipe bresk that
otherwise would be minor with an adequately designed HVAC systenmr,
the une pected temperature and pressurs riss would overload the
syaetem, causinc shutdown, With the ehutdown of the HVAC,
temperatures would then rise higher and more quickly.

7 For the instrument engineer who has designed on the

Basis of FLUD output, the actual instrumentation installed and




tre field mounted sensing devices and lines will be introduced to

temparature swings f(changes) that can cause sporadic and
intermittent <functioning or complete fz2ilure. Since FLUD Hhas
gsuch a grest 1mpact on the HVAC system, wupon which the survival
of control instruments depend, calculated errors in temperature
thet Cause entreme loading or failure will cause sporadic and
urreliable messurements, measurements that in many cases will
gépp=sr higher than the actual value. This resulting accumulation
ot errore can turn a minor incident into a maior- problem.

8. By using FLUD as it is presently configured, and relying
ar the calculation as the basie for other ergineered systems, the
#rrove  produced by the program are amplified all the way to
contral  room readings. Significant underdesigning of the KVAC
system can result, which may cause system failure. HVACZ failure
Qr savere loading adversely affects the reliability of the
instrumentation, causing failure and erroneous readings (high in
mary cases). If the resulting readinges or measurements are acted
weon, the operatcr may make an adjiustment to correct a situation
where none exists, further amplifving the error.,

9. A possible solution, other than a redesign of FLUD,
would be to require several runs of the program, varying the time
step over & narrow range above and below the initial figure.
This would allow & user to have verification of his output
determined "with each analysis ueing FLUD. It wou lgc zlert
the user i1+ the time step (increment) used initially was too
large, since thie data would be different with sach incremental

change. An additional check at several compsrtmente withim & run




culated values, would be wise.

e in place which were bazed on

output, additional runs on FLUD should be made, varying

step to determine that the cutput was relizble. I it

varying the time step in 00.1 ms increments arocund the time

for that run should produce essentially the same value +for

each run., If it ie not, the time step should bz maved in the

irection that minimizes +flow oscillatiorn until the proper size
time step ie found.

11 In my professional opinion, 1t is important that an

Leffort be made to verify designs based on FLUD'se calculation.

Jntil that i1s done, the potential g1bly seri1ous damage is

€igniticant.

have read the above B-page affidavit, and it ieg trus,

siCurate and complete, to the best of my knowledge and belief.

- ————— ol — . ———————— -

A;Ehur Jackeon

Won DeC.
Subseri and Sworn to before
---day or-:ﬁ
"m MIJO. n. .

TLAYDS L. PRESCOTT
OTARY FUBLIC, n.c.\

My Commission Expires November 30, 1986




