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* UNITED STATES

ATOMIC ENERGY COMMISSION

" DIVISION OF INSPECTION

REPORT
CP-45

By.— TPeter-A.Morrisg——Hn - Dated FER 2 @ 1058
Title: Inspection Specialist )

THE CURTISS-WRICHY RESEARCH RZACTOR

BRIZEOBINPINGS

—

SBoURY

The Curtiss-Wright Dessarch resctor, located st Quebhanns, Pennsylvanis,
- was visited en Jamuary 30, 1958. The construstion of this facility
is nearing ccepletion, although saveral weeks Exy be required to
meke the rinal installation and test of scae squirment. Discussions
wers held with the oparsting staff and supervision concsrning dstails
of the resctor dseign, operating procedures and adminigtrative
controls. It is planned 40 revisit the Curtiss-Vright faeility after

Tha Curtiss-Wright researech resctor, a “wrimming pool” resctor
vithm-tmxneldmu,mvinudcnamrym, 1958,

Dr's Marvin K. Maon sod Dr. Peter A. Morriz. An inspection
mumnunwndwmnmmmauthm.nm

* Peese, Assistant Nexager of the Nuclear Pover Departzent, Dr. C. J.
km, Chief, hmmmm, ¥r. G. C. Geinler,
M,mwt‘mm, others.

It was cbserved that several items of construction were incomplete,
mnww&wdmwmtwwmm
Among these items, were the following:

1« Tbe switch for activatiom of the safiety circuit that couses
& slor seraa 1f the resctor bridge is moved was not installed.

‘2. A solencid eontrol for operstion of the flayper valve in the
cooling vater systes was not ca hand,

- 3. mmw,mmgm«;m,mm

b, The aluminm tube and flexihle hose for the ecoling vater
systex were not installed.

5. The pool had not yet been £illed with water.

Distributed ta: 'y, p, English, 00C
H. L. Price, IR
C. X. Beck, ILR v
L. E. ;m, LR
App!cv.d?)"‘—'ﬂ":w Y O D R. W, Ii.rhnn,

Mann
Period of Inquiry: Yorn X

—_—  Janumry 0, 1958

The &t ination of the contents of this report is governed by provisions in the AEC Manual, Chapter 0702,
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During ducuuicn with the curuu-wr'.m staff the following points
Vere noted: .

1.

Prneunatic Babhit .

medm“rytaumhenwmrorlm,mw
not been pressure tested with wvater in the pool.

Safety Rod Action on Scerm

' _Pollowing & Fast Scram (magnat currest interrupted) positive

3.

L9

Se

6.

drive of ths safety rods depends upon the sction of sither
the operator or upon sutcmantic initiation of & 8low Shutdown.

Coolant Flow

During power operation above 100 kv proper coolant flow will
depend upon the presence of suitable plugs in grid plate
positiens rot containing fuel elements, reflector elements
or irrsdistion eapsules. Flow and temperature neasuresents
are to be made in such & way that inadequate flow t0 a aingle
fuel element cannot be detected. Consequently, "short eir-

cuiting” of flow through vacant grid plate positions can e
contralled oaly bty mcedm during essembly of the core.

Building Leskage Rate

The estimated leskage rate of the tuilding, with doors closed
and vent{lator off, is one air changs in R hours. HNo informa-
tion wus availakle, hovever, on the pressure differential
assuzed for this estintc. .. .

Safety Rod Motion

mmedotwticuctﬂn nfetyroumhunmunnd

to be approxinstely 6-1/4 inches per minute. This ruxte of
notion for similtangous withdrawval of the throe safety rods
could introduce resctivity st the rate 0,063% per second

for a water reflsctar and 0,093% per second for a graphite
reflector, An analysis of the traazsients that would occur,
as a result of auch rod motiom, in relsticn to the perZormance

‘characteristica of the Cuxrtiss-Wright safety system has not

been made. Comparisong have been nede with the resultz of
Spert and Borax experiments to indicats the magnitude of a
possible accident. - .

Regulating Rod Worth

The reactiviiy held by the stainless steel regulating rod is
mmto‘bco’{;x\x/kforlnghtnurnn-ctor and 1.2%



Ta

8.

Y.

for a graphite reflector. It wes also stated, however, that
should a change in reflsctor or the reactor core be made, the
worth of the regulating rod would be adjusted 20 s never to
te vorth as much as one dollar (the delsyed nemtron fraction).

Actomatic Rsactor Contral

The Curtiss-Nright resctor 1s equipped with a Leeds anmd
Borthrup PAT-G0 Servo Axplifier Systen. It was poimted |
out thet experienco &t the Armour Regesrch Fouzdatdon with
this equipment shoved that it was not fail-safe in sooe
respeats. This problem vill be diseussed by (hn-tiu-wrixht
with tha 1AY Company.

Safety Sywtem Aciions

-The safety systex of tbe Curtiss-Wright reactor has botl 2

Fost berom and 8 3Qov Serem. For the Fast Scran, mageet
current 1s internypted, allowing ths safety rods to drop.
For the S8lov Sersn, power to ths safety axplifiers s
interrupted, resulting in less of magoet current somevwhst
later. Yhe difference in time t0 effect these two actions
18 less tlen 100 milliseconds, bowever.

.Procedures

) chnl proceduras have been vapu-ed for resctor start-up
“preparstion, reactor start-wp (colds clean), reactor
L

stort-up (high recidual power level), level cperstion end .
shutiown. A detalled Reactor Checkout Procedure Form has

. been prepared. Eoergency procedures, to maticipate zs zery

10.

creditle sccidents ms poseidle, or to give directioms when
annincistion of atnormal ¢peretizg comticm oceurs, hkave
not been prapars=d. . .

Ormf.-t’cioa )

:Vithin the hclm ?cmr Deparwat '6f the Research Division,

there are a Research Mesctor Division, s Reactor Operations
Section, and & Curtiss-Uright Mactor Safeguards Committae,

The general responsibilities of thase groups have becn fpecified;
thare rezaln some aspects of delegation of authoriiy asnd chamnels
of corrmunication that are not clearly delinestsd.  As an exexpla,
the reector engineer is .omkenlniaordecilimmrdin;
cperation of tks reactor during his shift. marmitlmot
ninor decisioms is act given. .

The general background and 4ralning in resctor operation of

the Curtiss-Wright staff is sowmowhat limited. Ooe parson,
tS2 heed of the Rewctor Operations Secilon, has hud spproxizately

L -3-
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twvo years' sxperience with the Pemnsylvania State University
research reactor snd is licensed to operate this facility.
Othars of the staff have little or no experience in reactor
operation. '

CROZNT

It was apparent, at the tize of the visit to the Curtiss-Wright
facility, that construction had not yet been completed. Consequently,
similated operation, using normal procedures, could not dbe observed.

In addition to the physical limitations that preclude start-up of

the reactor at this time, it is dellaved that otker preparatiomns

for start-up wers not tomplete, Primarily, these preparaticns wyould
include systematic coastruction and trial af all opersting procedures,
to insure critical exaaination of these procedures and to familiarize

the ataff with them. With a relatively inexperienced stafy, it is

believed particularly importent that such proparations be made before
reactor start-up. Even 80, 1t might be desirable, in this situation,
to use the services of an experieaced consultant during start-up and
initial operation of the reactor. Curtiss-wWright perscnnel indicated
that Dr. Fobert Cochran of Penn State University, and a consultant to
Curtiss-Wright, may be availatle at the time of start-up. However,

£0 arrsngements have been made for Dr. Cochran to participate. Further
inquiry on this subject will be made st the time of the next inspsption
7isit, when construction of the sssemdly is complete.

During the vigit to the Curtiss-Wright facility 4t wes detarmined that
all of the fuel elements had been delivered and were on keand in the
reactor bullding, A license, under 10 (FR Fart 70, t0 recsive and
possess this specizgl nuclear matsrial, hed not been issued. The
presence of this material under these conditions apparently came

ghout as a result of a misunderstanding oz the part cf Curtiss-Wright
of the meaning of their construction permit, and/or failure on the

- _the er (8ylvania Coming Fucleer Co to

detemine the status o ent's license or licenses
to receive and possess the material, The Curtiss-Wright staff has
aiready contacted the licensing Brench, AZC, in an effort to rectify
this situation as quickly ss possible:
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