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TESTIMONY OF GREGORY C. MINOR concerning contentions 2(e),
Z(2), 2(n), 2(3) anc 4(a).

My name is Gregory C. Minor and I am a partner i.n MHE
Technical Associates in San Jose, California. I have had nineteen
(19) years experience in the nuclear industry, including design, main-
tenance and checkout of nuclear reactor systems, design and testing c£
safety and control systems for use in nuclear reactors, and the perform-
ance of safety analyses for various local, state anc national organizati
A statement of my background and gqualifications is attached to this

testimony as attachment I.

The following testimony concerns the proposed modification
of the spent fuel pool at the Commonwealth Ediscm Station at Zion,
Illinois. This testimony pertains to contentions 2(e), 2(h), 2(3).
2(f) and 4(a) as described in the Board's Order Following Pre’ ~ari:c
Conference, January 1%, 1979, aud will demonstrate that the pr¢  sed
modification application does not deal with numexrous unresolved
technical problems and that many essential procedures are yet to
be develcped by the Applicant. The testimony will first address those
contentinns which have not resolved problems of ccrrosion anéd degradatic
of the Boaral: 2(e), 2(h) and 2(j). Accident scenarios and effeéts.
including sabotage, will be addressed in the testimony on 2(f) and

' 4

Board question 4(a).



TESTIMONY OF GREGORY C. MINOR concerning contentions 2(e),
2(2), 2(0), 2(3) anc 4(a).
My name is Gregory C. Minor and I am a partn=r in MEBE
Tecanical Associates in San Jose, California. T have had nineteen
(19) years experience in the nuclear industry, including design, main-
tenance and checkout of nuclear reactor systems, design and testing of
safety and control systems for use in nuclear reactors, and the perform-
ance of safety analyses for various local, state and national organizati
A statement of my background and qualifications is attached to this

testimony as attachment I.

The following testimony concerns the proposed modification
cf the spent fuel rool at the Commonwealth Edisc.. Station .t Zion,
Illinois. This testimony pertains to contenticns 2(e), 2(h), 2(3).,
2(f) and 4(a) as described in the Board's Order Following Prehearing
Conference, January 19, 1979, and will demonstrate that t=he proposed
modification application does not deal with numexrous unresclved
technical problems and that many essential procedures are vet to
be developed by the Applicant. The testimony will first adéress those
contentions which have not resolved prob’ :ms of corrosion and degradataic
of th. Boaral: 2(e), 2(h) and 2(j). Acc: .ent scenarios and effects,
including sabotage, will be addressed in the testimony on 2(£f) and

Bo0ard cuesticon 4(a).



STATEMENT OF CONTINTION

2(e) The amendment recuest and supporting documentation
do not adeqguately discuss monitoring procedures.
In the light of the proposed modification and
long term storace of nuclear spent fuel the
applicant should clarify the following:

(3) Methods for detecting the loss ¢of neutron
absorber material and/or swelling of stainless
steel tubes in storage racks.

(4) Details of a corrosion test program to monitor

periormance of materials used in construction
of the racks.

DISCU.SION

l. The Applicant has described a general plan for verifying
the presence and adegquacy of the neutron absorber by QA inspections
during conctruction, by conducting neutron absorption tests after
installationl, and by a coupon test during the life of the pool?.

However, the details ¢of how this plan will be carried out are not

-~
-

ear at this time. Nuclear Regulatory Commission Criteria fo-
overseeing surveillance are 21so not clearly developeds3.

T.ie procecdures to be utilized by the Commcnwealth Edison staff for
reviewinc the racks, for installing the racks or for inspecting the

racks in the Zion pool have yet to be written®. It is therefore

=CJ response to NRC Second Round of Questicons 1/24/79 page 4.1
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i=possible Zor the NRC staff to properly evaluate the surveillance

ané inspecticn rrograms which have been proposec.

A plan has been described to test the tubes prior to
placement of spent fuel. A neutron source will be inserted into
each tube and measured with sensors to determine the neutron
attenuat. m of the tube and the Boral. There appears to be no
plan to measure the condition of the absorbing materials in the racks
after spent fuel has been placed in the cells.5 Visual inspection
would be unsatisfactory for all but the cells on the edge racks

next to the walls.

The plan for In-service Inspection (ISI) is to suspend
a number of Beral and stainless steel sample vented coupons in the
pool as an indicators of the degradation of the materials used in
constructing the borals racks. Pericdicallv, some cf these coupons
will be removed andéd tested. The test will involve only a few samdles
and may be misleading unless the samples experience the worst-case
corrosion envircnment in the racks. Presently, the Applicant has
not defined the specific criteria by which it will evaluate the

coupon tests.

In 1978 swellinc in Boral racks was cetected in the spent

£iel pools at Monticello ané Brown's Ferry Unit No. 3. The swollen
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i=sossible for *he NRC staff =c properly eviliate the surveillance

and inspection programs which have been sxctosed.

-

A plan has been described to test the tubes prior to
placement of spent fuel. A neutron source will be inserted into
each tube and measured with sensors to determine the neutron
attenuation of the tube and the Borxzl. Ther= agpears to be no
plan to ammerure the condition of the absorbing materials in the racks
after spent fuel has been placed in the cclls.s Visual inspectic:
would be unsatisfantory for all but cthe cells on the :dge racks

next to the walls.

The plan for In-service Inspectica (ISI) is to suspend
a number of Boral and stainless steel sample vented coupons in the
pocl as an indicators of the degradation of the materials used is
constructing the borals racks. Periodically, some of thesc coupons
will be removed and tested. The test will inveoclve only a few camcles
anéd may be misleading urless the samples exterience the worst-case
corrosion environment in the racks. Presently, the Appiicant has
nct defined the specific criteria by which it will evaluate the

coupon tests.

In 1978 swelling in Boral racks was detected in the spent

fuel pools at Menticello and Brown's Terry Tnit No. 3. The swollex

racks utilized a sealed cell desicned bv Gerneral Electric Ccmpany.
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Leaks in the welds allowed water to enter the cells ané
facilitate corrosion of the aluminum plates of the Boral. Hydrocgen
gas generated by the corrosion causeé bulging of the thin shroud on
the cell. To resolve the problem vents were drilled on the top of each
swellen =ell in order to release the trapped gas and recduce the swelling.
Commonwealth Edison, aware of these incidents, has decided tc prevent
this known cause of swelling by starting with a vented design for
the Zion racks. The penalty for this decision is the fact that some

corrosion will occur in all cells over the life of the plant.

Brooks & Perkins report No. 578, dated July 7, 1978 is
cited as the justification f~r venting the cells of the Zion dense
storage racks®. This report cites the general corrosion of aluminum
as 0.16 mils per year (or 6 mils over a 40 year period); galvanic
corrosion rates of 0.1 mils/year (4 mils over 40 years); pitting
depths of up to S mils in only 1/3 year and the generation of
substantial gas pressure due to radiolytic decomposition of borated
water in a Boral matriz exposed to a high neutren flux for a short
time. Each of these conditions is marginally acceptable for the 10 mil
Aluminum claé under the proposed pool environment but they leave no
margin for possible combined effects, unknowns and uncertainty.
Commenwealth Edison evidence involves research and tests of only 1-2

year periods ancé there has been no experience with venteé cells over
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Leaks in the welds allcwecd water to enter the cel.s and
facilitate corrcsion of the aluminum plates of the Beoral. Hyvdrogen
nas generated by the corrosicn caused bulging o¢f the thin shroud on
the cell. To rescolve the problem vents were &rilled on the top of each
swollen cell in order to release the trapped gas and reduce the swelling.
Commonwealth Ediscon,aware of these incidents, has decided to prevent
this known cause of swelling by starting with a vented design for
the Zion racks. The penalty for this decision is the fact that some

corrosion will occur in all cells over the life of the plant.

Brooks & Perkins report No. 578, dateéd July 7, 1978 is
cited as the justification for venting the cells of the Zion demnse
storage racks®. This report cites the cgeneral corrosion of aluminum
as 0.16 mils per year (or 6 mils over a 40 vear period); galvanic
corrosion rates of 0.1 mils/year (4 mils over 40 years):; pitting
depths of up to S mils in only 1/3 year anéd the generation of
substantial gas pressure due to radiclytic decompositicn of scrated
water in a Boral matrir expcsed to a hich neutron flux for 2 saort
time. Each of these condi“ions is marginally acceptable Zor zhe 10 mil

luminum clad under the r oposed pcol environment but they leave no
margin for possible combined effects, unknowns and uncertains
Commonwealth Edison evidence invelves research and tests of only 1-2
vear periods and there nhas been no experience with vented cells ove

a 40 vear lifetime.
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Note, none of the conditions listad in the Brooks and
Perkins report woulld be expected to occur In a non-vented tube oOr
cell, provided that a water tight seal .ould be maintained over

the projected 40 year life of the racks.

STATEMENT C. CONTENTIONS

2(h) The amendment request and supporting documentation
have not analyzed the long term (including storage
during the operating lifetime of the reactor)
electrolytic corrosion effects of using dissimilar
allcoys for the pool liners, pipes, storage racks
and storage rack bases, such as the galvanic
corrosion between unanodized aluminum as is used
in Brooks and Oerkins storace racks, and the
stainless steel pool liner.

2(j) The amendment request and supporting documentation
do not give sufficient data to fully assess the
durability and performance of the Boral-stainless
stell tubes which form the spent fuel storage racks.

(1) there is inadequate analysis of the corxrosion
rate of the tubes.

(2) there is no calculation ¢of the effect of water
chemistry on the Boral within the stainless
steel.

(3) there is no mention of the possible swelling of
Boral within the stainless steel tubes, a conditiocon
which could affect, among other things, removal of
fuel assemblies from the racks.

DISCUSSION

There has been very little actual cpera*ing exrzerience
with Boral/stainless steel racks in a dense storage pool configuraticn.
The effects of using ventei Boral racks are even less known. It
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generally acgreed thaz if pool water is allzswei 4o enter the tubes
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vent, insures that water will snter rack tubes ané will se
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electrolvtic corrosion. The long term effect of this corzeosion

is not certain. So far, tests that have been done are short term
tests on a small number of samples. The results cf these tests,
which are nominally one year long, are being extrapolated to 40
years in order to attempt to determine the impact over the lifetime

of the racks.

Brooks and Perkins and Leckenby, the fabricators c¢f the
Boral and racks which are to be used at Zion are also marufacturing
racks for dense storage of spent fuel at the Salem reactor also in
New Jersey. However, at Salem a decision was macde to seal the tubes

(a non-vented design) because of the uncertainty of possible long

term effects of corrosion in a vented tube. One of the Exxon researchers

stated the reasons for utilizing the sealed tube as follows:

"...one you have vented every storage cell its

too late, you can never gc backwards anéd that's®

what you're looking at. You don't know the con-

secuences of 30 or 40 year Boral perfcrmance in

a specific peool envircnment. If you have any storage

cell vented, you don't go backwards. The consecuences

cf that if something unexpected should hapoen, in our
jadgrent, is much more severe than the nuisance Zacter

of a randcm—-which we don't expect--having to vent a

fuel assembly, a storage cell with a fuel assecbly in it."7

Testinpeny of Thomas Sckhardi, spokesman fcr Exxen, desirmer ¢of the Sal
racks In the Matter 2f Public Service E & G Co. (Salem scation, Unis
No. 1), Docke=z No. iJ=¢ 2, Eearings befcre the ASILB Mayv 4, 1978, Saler
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on the Boral and the stainless steel shroud. Thus the decisicn =o

vent, insures that water will enter rac

electrolytic corrosion.
is not certain. So far,
tests on a small number

which are nominally one

~

tubes and will permit
The long term effect of this corrosion
tests that have been done are short ternm
of samples. The results of these tests,

year long, are being extrapolated to 40

years in order to attempt to determinie the impact over the lifetime

of the racks.

Brooks and Perkins and Leckenby, the fabricators of the
Boral and racks which are to be used at 2icn are also manufacturing
racks for dense storage of spent fuel at the Salem reactor also in
New Jersey. However, at Salem a decision was made to seal the tubes
(a non-vented design) because of the uncertainty of possible long
term effects of corrosion in a vented tube. One of the Fxxcn researchers

stated the reasons for utilizing the sealed tube as follows:

"...one you have vented every storage cell its

tc. late, you can never g¢ backwards and that's

what you're looking at. You don't know the con-

sequences of 30 or 40 year Boral performance in

a specific pool environment. If you have any storage

cell vented, you den't go backwards. The consecuences

of that if something unexpected should happen, in our
judgment, is much more severe thzn the nuisance factor

of a random--which we don't expect--having to vent a

fuel asserbly, a storage cell with a fuel assembly in ie, "7

Testimony of Thomas Eckhardt, spokesman for Zxxon, designer of the Saler
racks In the Matter of Public Service £ & G Co. (Salem Stazicn, Cnis
No. 1 Docket No. 50-27:, zearings befors the ASLS Mav 4, 137¢, Salerm
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The structural strength of the Boral plate is derivecd
from the binder and the 10 mil Aluminum cladding. There are two
possible failure modes of these plates that have not been adcressed
and warrant further attention - particularly in a vented cell. One
is the gradual delamination of the clad due to a weak bond during
manufacturing. The second is the corrosion of the binder after pitting
or leakage has worked its way through the 0.010 inch clad. Borated
water in this region under the influence of a neutron flux has been

analyzed tc cause slow gas build-up due to radiolysis of the waser.8

In his affidavit, previously submitted?, Mr. Prank Almeter
identified corrosion rates of such a magnitude that if prciected
cver the 40 year pocl life, the entire 0.010 inch thickness of the
clad could be corroded. If that were to occur it ¢~uld expose areas
cf the Boral matrix of B4C and its aluminum binder. This would allow
corrosion to occur on the binder itself and threaten the integrity
cf the Beral plate. Mr. Almeter is now referring to early 1950's
rasearcht? which gives lower values £for ccrrosion, but may not be as

applicable to Boral as the later tests cited in the affidavit (Exxen

(oN

and North Carclina-Virginias).

8 ‘ &

Brocks and Perkins Reports 572-

EXPERIMENTAL OBSERVATION OF BORAL PLATES ENCASED IN STAINLESS ST==o
UMNDER TE® INFLUENCE OF GAMMA AND NEUTRON FLUXES, FEB. 1976.
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Anodizing the Aluminum su~vface in the 3Bcoral plate would
recduce the amcunt and rate of corrcsion of the surface. However, this
alternative design approach has not been addressed in the application

on supporting documents.

STATEMENT OF CONTENTION

2(£) (1) There is iusufficient documentation to
establish the methods by which the Applicant
will positively prevent the movement of heavy
objects, such as shipping casks or empty fuel
racks, over the pocl during modification; thus
accidental droppings of such heavy cbjects, which
cculd lead to unacceptable damage to spent fuel
or the pool liner and ccoasequent release of
radio=nuclides, has not been precluded.

(£) (2) There is insufficient information regarding the
me~hod: by which accidental damage to stored
fuel assemblies will be prevenmted during the
installation of the new poisoned spent fuel
storage racks.

CISCUSSION

Normal pool operating procedures restrict moving heavy
ohjects over the soent fuel pool. During the rack modification it
will be necessary to move the new ri:cks (the larger cnes estimated
to weigh over 15 tons) over the pool using the largest bridge crane.
This will require defeating the normal interlocaks. Siuce there is
spent fuel in the pool (about 350 fuel bundles) the movement of the
heavy racks over the pocl could result in damage %o the fuel if a
rack is dropped. Although it is B low prcbability event, ncnetheless
it deserves at least a review. This has not been analvzed in the SER

or Application.
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Ancdizing the Aluminum surface in the Boral plate would
reduce the amount and rate of corrosion of the surface. However, this
alternative design approach has not heen addressed in the application

on supporting documents.

STATEMENT OF CONTENTION

2(£) (1) There is insufficient documentation to
establish the methods by which the Applicant
will positively prevent the movement of heavy
ocbjects, such as shipping casks or empty fuel
racks, over the pceol during modification; thus
accidental droppings of such heavy objects, which
could lead to unacceptable darage to spent fuel
or the pool liner and consequent release of |
radio-nuclides, has not been precluded. |

(£) (2) There is insufficient informati. , regarding the |
methods by which accidental damage to stored
fuel assemblies will be prevented during the
installation of the new pcisoned spent fuel
storage racks.

DISCUSSION

Normal pocl operating procedures restrict moving heavy
objects over the soent fuel pool. During the rack modification it
will be necessary to move the new racks (the larger ones estimated
to weigh over 15 tons) over the pool using the largest bridge crane.
This will require defeati..g the normal interlocaks. Since there is
spent fuel in the pool (about 350 fuel bundles) the movement of the
neavy racks over the pool could result in damage to the fuel if a
rack is dropped. Although it is a low probability event, nonetheless
it deserves at least a review. This has not been analyzed in the SER

: .
¢r Application.
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STATEMENT OF 30ARD QUESTICON

4(a) (3) The Licensing Board propounds the following
questions to each of the parties, with the
reguest that evidentiary showings on each
of the guestions be made at the forthcoming
public hearing in this case:

(a) Will the proposed modifications of the
spent fuel pool and/or the operation of
the Zion station with increased spent fuel
pool storage capacity:

(3) increase the potential risk of industrial

sabotage to the Station or to the special
nuclear material?

DISCUSSION

The risk due to sabotage may be treated as the product
of the p:robability of sabotage and the consequences of a successful

sabotage attemrt (Wash 1400 definition of risk).

The applicants documentation provided with the application
has not shown an increase in security or sabotage prevention over that
utilized in the previous pool rack configuration. Security documents
were ncot made available to the intervenors during discovery therefore
it 1is not possible to constructively comment on changes to the plan
which might be made necessary by the proposed modification. It should
be borne in mind, however, that the modification has already attracted
a great deal of public concern. Demonstr.tions have been held at the

-

Zion Station as recently as May 12, 1979, to protest the licensing

of adéiticnal spent fuel storage. If such a=tention continues sabotage
may become a more likely event. The additio al amounts of radiocactive
material tc be stored in the spent fuel pool will maxe the effect cf
any successful sabotage incident involving the sool that much more

hazarsous. The new racks will centain over 19 Fc*g.-?ads oper 200
¢u.)
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bundles) spent reacters fuels from Zion units 1 & 2; some may be

extra high burnup fuel as a result ¢f planned experiments. The pool
will therefore contain almost 3 times the iaventory of the high level
wastes ané the actinides with longer half lives, but not an appreciably

larger gquantity of short-lived gases and fission by-products.

Assuming that the probability for sabec tage succeeding in
releasing the radicactive by products contained within che spent
fuel remains the same as previously analyzed, (e.g. 7%AR) the amount
of radiation which could possibly be released is considerably greater.
In the event that a greater guantity of radicactivity is releasec =0
the environment through a sabotage event, the potential conseguences

and, therefore, the risks are increased.
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bundles) spent reactors fuels from Zion units 1 & 2; scme may be

extra high burnup fuel as a result of planned experiments. The pool
will therefore cor.tain almost 3 times the inventory of the high level
wastes and the actinides with lconger half lives, but not an appreciably

larger quantity of short-lived gases and fission by-products.

Assuming that the probability for sabotage succeeding in
relecsing the radicactive by products contained within the spent
fuel remains the same as previously analyzed, (e.g. FSAP) the amount
of radiation whicih could possibly be released is considerably greater.
In the event that a greater guantity of radicactivity is released to
the environment through a sabotage event, the potential consegquences

and, therefore, the risks are increased.
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I have prepared and read the foregoing testimony and swear that it is

true and accurate to the best of my knowledge.

69517 C:E%4145;~o~—;

Gregory C. Minor

Subscribed and sworn to befcore

—

me this ..:"“day of 'l
{

-~

1979. .

} - | < . > ]
b oot 4 AN R I
—

NOTARY PUELIC

—— —— /

My cnamission expires



EXHIRIT I

Gragosy C. Mlaey

365 Califormia Avente, Suice
2alc Alzo, CA 943C6
(413)32¢-0474

EXPERITNCE

1876 - Present

- MAB Technical Asscciates, Palo Alzo, Califcrnia. Eagi-
neeTing and tnergy consultant TO numerous state, fedezal and

private organizactions Major activities include scudies of safecr
¢nd risk involved in anergy generation, providinag zechnical cen-
sulzing and expert wltuess o0 legislative, regmlazory, public and

gTivacte groups. Recently completed co-edicing a critigue of the

- - -

Reactor Safecy Scudy (WASE-1400) Zor the Unicn of Concerned Seiantiscs

- - - - - -

and a2 22jor risk analysis for the Swedish _nersv Commissien.
1872 - 1976
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Zlectzic Company, Nuclear Energy Division, San .Jose, Califomrmia.
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JeasuTenent, control and operati of nucle Teactors. Iavolwved
Socozdingtion with other reactor cdesizn orzanizacicns, the Nuclezs
Regolacory Commission and cusceomers, both overseas and domescic.

Responsidilicies included cocordéinating and =za=aging =he techalcal
control systems, safely systems and new contrcl concents Zor use

cn e next generation of reactors. The positicn includeé respon-
sibilicy for standards applicable o control a=d inscrmmentation,
as well as cthe design of short-ter= sclutions o 2:ield problems.

e disciplines involved inclucded elaccrical a-cd zechanical exzi-
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Gragosy C. Yiaox

366 Califormia Avenue, Suirce
Palo Alto, CA S43C6

(613) 329-0474
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and risk involwved iz energy generation, providing zechnical con-
sultizg and expert witmess to legislacive, regulacory, publie and
privace graups. Recently ccmpleted co-editing a critique of =4
Reaccor Safety Scudy (WASE-1400) for cthe Union of Concemmed Scientiscs

-

and a 2:;ajor risk analysis

1572 1976

= -
0T

Manager - Advanced Contrel ard

-~ ——

-
;-evn-—b

Managed a cdesign and cevelopment group of

Company, Nucleax

-
- -
—

P
-

trumencation
ergy Division, San Jose, Cal

clerical and cwo technicians in desi
Zeasuresent, control and operation ¢

- - -
- - -———
s = - [ o w——
SE2FECLETCTY LoD

Responsisilizies ine

-~ -l

S &2
% o

SL2L4TT

- wom Y e

as We.. as o

he disciplines involved

4 mem -

% 1asia B

- ——— -

-
-

< -
—-

PoTEing
contTol sysctems, saferZy systems anc new comntrol
next generation of reacctors.

2=l

-
- "™y

-

ation with other reactor desizm
ssicn ancd ctustomers,

- -~

cluded elec

the

—
:'.e‘--: ’ 3‘.- —
T A .. - - -
- - \ /
2270 $72
- -~ . -
Mazager - sacsor Control S7ste=s
e » g :
NaCleadr Zergy Jivision, San Jose
_ - .
Yamazed Z2TOUD O seven engineers,
‘ : . i . -
i2 e Zasip mnd prspazacics st
SERTTS. SucLmants Talasing <3 sa?l
: - ST
SLS.8AT TEASIATS @ESOnSIOLLTY
St aTgeiIsticns e iotsTecs
: 4 - <
SETIcnnaL, 33 WeL. A8 ReguiaccTT

Wkt

The positicn
s0r standards applicable to control a2=¢ ins

dasign cf short-tam

sC

cthe Swedish Zner

ting &

-—
-

design and process compucter

g systems Zor use in

NuCcLieaT Teacltors.

‘-
- -

—
= -.

Commissio

-
Generzl

Engineering,
oraia.

g

4 <
-~ —

thirtcy engineers,

two

invelved

anizacions, the Nuclszr
cversesas a2nd cdormesci

-~ -~

giag slcenid aal

=8 Sacknical
epts Zor use
included respon-
tamentation,
£ieléd probless.
and 3echanical enzi

- - =
- g o T - - - -~
/PICgram s,

-
-
-~ -~
g

- -
e

ons
al

- - -

-

-~ ;
. - - - -~ -— - — -
“« VeZETAL SLeCiTLE Lo,

—
Saald.
- — ~ —- - "
-
ol --eocb:--
e - - -~ - -
SN e D B
- -
T3 ==
e mm mw
"--.. - .- -
S Eem s o ot e -
- | Jord et L el
= s



T, A
321 . *37N
1353 370
s 4 e ; ~ § =3 —sd 7 o g Vet g 3 W2 ead 84 o
Jasign Togineer - Genszal Zlecsric Ceopany, Nuciear Znergy Divisica
- : g .
Sar vose, Calilornia.
Ly 4 . a2 . . = P )
Rasponsible for the design of specific concrsl and inscrimenctacion
-

s7stexs _ L
subs7scems of inscoumentaticon used S0 measure neutwon Siux ia th

for nuclear zesactozs. Lead cesizn rasponsibilicy for wvazicus

- - - —

- - — —

actor during staztup and incermediate phase. Perfor—ed lead

syscen design function in the design of a major system for zmeasuring
the power generated in nuclear reactors. OQOctler respeonsidbilities
included on-site check out and testing of a complete reactor control
system at an experizenctal reactor in the Scuth West. Received

pacant Zor Nuclesar Pcvser Monictoring Syscen.

-~
1280

3 -

in Wash

- 196

3

advanced Engineering Program - General Zlectric Company, Assignmencs

ington, California and Arizoma.

Roctating assignmencs in a variety of disciplines:

gxss
ard oo |

pol b

-
XZ and D reactors, Eanford, Washizg=on. izcuic design
ad equipment aiatenance coordination.

Reactor maintenance and instrumenct design, engineer

Design Zagineer - Microwave Derartmenc, Palo Alco, Califormia.
Wozk on cdesign of cavity couplers for TWT's.

Design Ingineer - Computer Department, ?heoenix, Arizena.
Desipn of cova Sziving cizculsyy
"esq' — T - gimagr - - - :awec— - maes SLent ‘é: —— - S- T a
- -é.. et — B S —— = - - e - mGie. ~sC. a—-——Eo--, e =S8
Calizomia. ircuit design and analysis
Desi Zngizeer - Space Svstazs Departmens, Santa 3arsers,
California. Prepare control porticn of satellices proposal
Technical Staff - Technical Milicary Planning Operacion.
TEMPQ), Santa Barbara, Califcraia. Prepare analysis of
=issile exchzanzes.
S2ls perioc, completed three-yvear General Zlecsric progran
Dsive ecication iz acvmnced engitaeriag sriacisles of hizmer
cigs, PTocadilicy anc analysis ALSc complesed courses i
sTagoe, I lective Presencaczicon, Matagezen: Training Frogras
=038 Sacunica. semizacs

¢ § / Y11

3 | o1



Cuiversicy of Califormia at Bezkeley, 3SEZ, 1960.

Acvanced Course in Engineering - 3-year Curriculum, General Zlectzic
cempany, 1963 ’

Stanlord Universicy, MSEZ, 1965.

ZONCORS AND ASSOCIATIONS

- Tau 3eta PLi Eagineering Homorary Sociecy

83,7680, "Nueclear Reaczar Power

- Co-holder of U.S. Pateat YNo. 3,53
1971.

donizoring Systex’, February

- Member: American Association for Advancemenct of Science.

g
f
i

- Member: Nuclear Power Plant Standarzds Committse, I
Society of America

T — . — 119

S~ -—y - —— f - ow !

Ma-Tied, three children
=eizga=. 3'a" Wasi =ne= 188 1%
..e-;..-- D » Ne¢5..- - v .35 .
- - - -

s lB B o s o kS dod JBE 3.5




.‘-“..C § ———y

- le

S -

Coivessi of California at Jevkslay, 3SEZ, 196840.

-

Acvanced. Course in Engineering - 3-year Curriculum, Genmeral Zlectric

Company, 15963 '

Stanford Universisy, MSzZZ, 1966.

ZCNORS AND ASSQCIATIONS

- Tau 3eta ?1 Engineering Honmorasy Sociecy

: 365,760, "Nuclear Rezctsr Power

- Co-holder of U.S. Patent No. 3
Monicoring Systen'’, Tebzuazy 1

871

- Member: American Asscciaticn for Advancement of Sciene.

- Member: Nuclear Power Plant Standards Commictze, Inst—=ent
Society of Azerica.

PEISONAL DATA.

ecn; Jzme 7, 1937

Mazwied, :::ee ckilézen
Seighz: 3'8", Weight: 183 lhs
Zea.zn: ZIxcellenz

(&
\4



DI o -, --ﬁ\-s %.‘r: — ”VQ\‘V

-

e T AN

a2

wn

o

~4

(8 4]

i

~essizony 57 C.C ner, 0.6 3ricdeniaugh, and 3.3 Sashard
Sefore tne Atcmie Salssry and ~isensing 3oazd, Sez. 23, 1378,
<% the Maszar of &n 3lack Fox Nuclear Power Sctation Conscrue-
Sion Permi: hearings, Tulsa, Cklanc=a.

?Tesentation By G.C. Minor Belfore zaze Federal Halsoery
Resaarch and Tecan logy (BMFT), Mgeling on Reac:tar Sz

leésearch, Man/Machine Interface iz Nuclaar Reactors, Augusc
3l and SepTezoer 1L, 1378, bonn Taany.

Testizony by G. C. Minor befora the Californiaz Legislacyur
Assembly Commicsee on Resources, Land Use and Znergy, A3 3108,
april 26, 1978, Sacramento, Califormi

Jlestizony by G. C. Minor defore Wiscomsin Punils Sexvice
Commission, T Sruary 13, 1§78, subiect: Loss of Cooclan-

Accidents: Their Probabilicy and Consecuence.

Swedisn Razeror Safetvy Scuéy. 3arsenick Risk Assessmen-
N -ecinlca. AssocIiaceas, anuary .73 fUdllsnec oV Swedish
Department cf Iaduscry as Document DsI 1978:1)

-ne Risks of Nucleas Power Raactors: A Review o0f =he VRC Rezctor
SAIZeCY SCUQY waSA- Lol (SUREG=/3/0.%) = sencall, et a., scicec
o7, v. L. Monor anc X, 5. Dubbasg ot the Union of Concermed
Scientists, August 1977.

-estimony of G. C. Miror Sefore the Cluff Lake 3ca=d oL Inguiry,
legina, Saskatchewan, Canada, September 21, 1877.

-astizony of G. C. Mimosw Tegarcing the Grafenmrheinfals Jeelear
f.ant, March 15-17, 1977, Wurzburg, Germany.

-as<iieny ¢f G, G. Minor ané R, 3. Hubbazd by “ure Califomi
St2t2 Senazs Commircrmse on Public Ucilicies, i2.°8ic, amé Znergy
Yazch 23, 197s. -
Testizony of D. G. 3ridanmb ugh, R. 3. Zubbarzé, G. C. KLnor o
e Califsrnia Stace Assembly Commicrae on Resources, La=d Use,
and EInergy, March 8, 1575

sesziszcny of D. G. 3ricenbaugh, 2. 3. Rubbard, G, C. Minmg- Selore
B X , , . :

e Joint Commiczsee on Atemic Znerzy, “@asil3s neli Tesrzuary 13,

1376, and published 27 Tnisnm ¢f Concemed Scienziscs, Cazbridge

Massachusects



-

o
- -

{8 ]

'—‘
L

ATIONS AND TESTIMONY

G.C. Minor, W.G. Mllam, "An Iatagr=acac Couzzol Rweom Syszaz for
4 Nucliear Power Plan:s”, NZT0-12638, presencaé a: Iotermazicnac
duclear Taduscries Talr and “echEnical Maetings, Ccstooery 1974,

3asle, Switzerland.

The adbove azticle was also publishned iz ==e GerTman
Magazine, NT, March 1973,

G. C. Minor, S.E. Moore, "Cometzol Rod Signal Multiylexing,"

? - - - -
IZZE Transactions on Nuclear Science, Vol. NS-15, Februasy 1872.

r
\

No

N



PUBLICATIONS AND TESTIMONY

12 .5, Miner, W.G, Milazm, "An Integmaced Con:tzol Room Sysctam £
2 Nuclsar ?ower ?laz?’, NE220-10633, sresencad a3t Incermaczion
ducleaz anus:::as Tiir and Taemniza. Yamsings, Sesrbery LY.
3asle, Switzerlanc

13. The above azticle was also publisned iz =he German Technica.
Yagazize, NT, Mazch 1973

L. G, C. Minmor, S.E. Mcore, "Contzol Red Sigmal Mulziplexing,”

reEs:
- Bt

Transactions on Nuclear Science,

"

Veli. US-19,

rebruacsy

2317 216

-
9;’2.



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE TEE ATOMIC TETY AND LICENSING BOARD

In the Matter of

COMMONWEALTH EDISON COMPANY
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Docket Nos. 50-295
50-304
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Dr. Linda W. Little

Research Triangle Institute Atomic Safety & Licensing Appe=z
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