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AFFIDAVIT OF RICHARD C. STIRN

State of California
County of Santa Clara

I, Richard C. Stirn, Manager of Core and Fuel System Design
wi‘hin the Nuclear Power Systems Engineering Department of
the General Electric Company, of lawful age, being first duly
sworn, upon my oath certify that thre statements contained

in the attached pages and accompanying exhibits are true and
correct to the best of mvy knowledge and belief.

Executed at San Jose, California
July ¢, 1980

/

” ,"7
A _ﬂ.“;_, - N oo

Subscribed and sworn to before me this 2<2 day of July, 1980,
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSTON

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

HOUSTON LIGHTING & POWER
COMPANY Dockat No. 50-466

(Allens Creek Nuclear

Generating Staticn, Unit
No. 1)
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Affidavit of Richard C. Stirn

My name is Richard C. Stirn. I am employed at
General Electric Company as a Professional Nuclear Engineer.
I have been so employed for fifteen years. A statement of
my experience and gqualifications is set out in Attachment 1.

I. Introduction

The purpose of this affidavit is to address Mr.
Doherty's contention that the negative reactivity effect
from Doppler broadening has been coverstated because General
Electric used experimental results cbtained during testing
when particles of fuel dispersed into the reactor cooclant

rather than upon tests using a contained, pelletized oxide

form.
II. Dopoler Reactivity Effect
In nuclear reactor physics calculations, the
probability that a given neutron will be absorbed by a
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nucleus is dependent upon the energy of that particular
neutron and the inherent absorption characteristics of that
particular nuclcus. The z2bsorption characteristic of a
given nucleus is given by the absorption "cross section" and
is represented in units of area. The absorption cross
section is variable over a range of neutron energies and is
unique to that nucleus. There exists for every particular
nucleus specific neutron energy ranges (resonances) at which
the probability of abscrption is very high compared to
neutrons of other energies.

As fuel temperature in a reactor increases, the
velocities of the target nuclei increases. This increase
results in a concomitant increase in the ranges of neutron
energies with a high probability of absorption. This
“broadening” of the absorption cross section is known as
"Doppler Broadening." Doppler Broadening in a BWR resulcs
in a negative reactivity effect as reactor fuel temperature
increases because the parasitic absorption (non-fissioning
absorption) by Uranium=-238 and Plutonium=-240 produces the
primary influence which greatly offsets the increased
absorption in Uranium=235 and fissile Uranium-238.

g The Contantion

The scle support for Mr., Doherty's contenticn
1/

lectric topical report
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is the allegation that the General

m
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/ "Generation of Void and Dopple
Application to BWR design,” NE 29
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analyzing the Doppler reactivity effect Zor BWRs relies on

data generated from the Special Power Excursion Tests (SPERT)

conducted at the Idaho Nuclear Experimental Laboratories.

Mr. Doherty further asserts that this reliance is errconecus

because, during the SPERT tests, the fuel dispersed into the

reactor coglant, :hgreby creating the appearance ¢f Doppler
ednac& reactivity & which would not actually occur in an

3/
perating BWR with intact fuel pellets.”  Quite simply, Mr.

O

Doherty's assertion is incorrect. The General Electric
mathematical mcdel developed to calculate the Doppler effect
does not rely in any way on the SPERT test data. The model

was derived based on fundamental principles of Doppler
Broadening known for decades and universally accepted. The
increase of neutron absorption cross sections as a function

of temperature increases has been thoroughly investigated

and experimentally quantified. KXnowing the character cof

this phencmenon, it is a straightforward prccess o analytically

determine the resulting neutron population. Inputs to the

2/ Intervenor's reference %o p. 153 of NEDO-209%4 is also

x.correc* because this section discusses only mecderator void
reactivity feedback, not Doppler reactivity ‘eedback.

.’

The design basis limit on specific fuel enthalpy adcpted
y the NRC is 280 calories per gram. This limit is incorporated
n Section 4.2 of the Standard Review Plan because it has been
emonstrated that fuel dispersal will not occur below this limit.
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ATTACHMENT 1

QUALIFICATIONS

Richard C. Stirn, Manager
Core and Puel Systems Design
General Electric, NEBG

My name is Richard C. Stirn. My business address is 175 Curtner Avenue,
Mail Code 740, San Jose, California, 95125. I am a registered Professicnal
Muclear Engineer in the State of California (MU 630). As Manager I have
the responsibility of directing core and fuel systems design for the
General Electric Company, NE3G.

I graduated from Tennessec Technclogical University in 1962 where I re-

ceived a Bachelor of Science Degree in Engineering Science. During the

Summer of 1962 I worked for the Armold Engineering Development Center in
Tullahoma, Tennessee as an Engineer.

In the Fall of 1962 I entered Purdue University on an AEC Fellowship, and
in August of 1964 I received a Master of Science Degree in Muclear Engi-
neering. Upon completion of my studies at Purdue 1 entered the University
of Arizona to work toward a PhD degrse in Muclear Engineering; however, I
left school in Februarv of 1965 to work for the General Electric Company,
NEBG before completing the PhD requirements.

Upon joining General Electric I entered the Engineering Training Program
and had assignments dealing with light water moderated thermal reactors,
steam cooled fast reactors, and sodium cooled fast reactors. After com-
pleting my training assignment in October 1967, I was appointed to the
position of Technical leader of Core Dynamics and Reactivity. In June
1572 I was appointed to the position of Manager of the Nuclear Safety
Analysis Component of the Core Nuclear Engineering Unit. In this position
I co-authored or contributed to three papers and three reports on the
topic of nuclear reactor excursion analysis. 1 also participated in the
development of the control rod drop accident boundary value apprvach for
the reload licensing submittal.

In September of 1974 I assumed my present responsibilities as Manager,

Core and Fuel Systems Design. In this capacity I am responsible for the
development of system requirements for the Core and Fuel Perfomance, Core
Performance Transient, and Puel Mechanical Systems. Additional responsibili-
vies include core thermal hydraulics evaluations, the development and issuance
of core physics design requirements for reactivity control systems, the
performance of criticality analyses of the fuel storage and handling facili-
vies, and the development of core physics design bases for plant transients.
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