ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 25, D.C,

November 13, 1963

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C.

Subject: REPORT ON N. S. SAVANNAH
Dear Dr. Seaborg:

At its fifty-first meeting on November 7-8, 1963, the Advisory
Committee on Reactor Safeguards reviewed the proposal for 30 MW(t)
dockside operation of the N, S. SAVANNAH at Todd Shipyards in
Galveston, Texas., The Committee at its fiftieth meeting was given
a report of the ship's status, and the Committee last commented on
the N. S. SAVANNAH at its forty-seventh meeting. 1In its present
review, the Committee had the benefit of discussions with the AEC-
Maritime Joint Group, Babcock and Wilcox Company, American Export
Lines, and the AEC Staff, and of the reports referenced.

The N. S. SAVANNAH has been immobilized at the Todd Shipyards since
February 1963, A change in the operating organization has necessi-
tated an extensive training program which is reported to be progres-
sing satisfactorily. Improvements have been made in the air cleaning
installation for the reactor compartment both by provision of on-board
testing capability and air cleaning units of improved efficiency.

The Committee was informed of the results of containment vessel leak
testing. Tests made at 60 psig, one without preconditioning, have
resulted in acceptably low observed leak rates of 1,25% to 1.4% per
day.

Start-up after the extended period without nuclear operation will

present a problem in that the source has decayed to a level below that
which can be observed on installed instrumentation. The Joint Group
proposes to augment the equipment with sensitive scalers and institute
start-up procedures intended to preclude any undesirable power excursion.
There are two requirements for neutron sources to be used at reactor
startup. First, there must be enough neutrons present so that, allowing
for leakage and absorption, the fission chain reaction is initiated
promptly on withdrawal of control rods. Since the emission of these
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neutrons is a statistical matter, it is clear that it must be practi-
cally certain that a chain reaction will be initiated well before

the time that the rods are withdrawn to positions beyond prompt
critical. Second, in order to make absolutely sure that the control
rods are not so withdrawn, neutron detectors of sufficient sensitivity
should be located so as to give clear indication of the presence of
neutrons at all times during rod withdrawal. This Committee believes
that it is unwise to start up any reactor in which the source level

of neutrons is so low that the detector is unable to distinguish the
source level from background. The Committee would like to be assured
that appropriate procedures are used so that neutron detection will

be observed at early stages of approach to criticality. It is assumed
that the procedures described in the approval of Change No. 25 will be
followed.

During operation at low powers for operator training and for physics
tests, such as rod calibrations, it is proposed to leave the power
level trip points set at the normal value of 120% of full power

(96 MW(t)). This choice has been made to avoid modifications in the
safety circuitry and provide the operators with training in actual
procedures. The Committee does not endorse the wide discrepancy (300%)
between operating levels and scram levels, and suggests that the Regu-
latory Staff confer with the Joint Group in order to determine the
extent of compromise in protection resulting from the decision to

leave the trip circuits unchanged.

An analysis of the site has led the operator to conclude that, for

the proposed limitation of reactor power to 30 MW(t), the reactor
operation will conform to the guides set forth in 10CFR100 for station-
ary reactors. However, the Committee has been assured adequate tug
service will be available as usual on short call,

On several occasions the Committee has commented on the control rod
drives used in the N, S. SAVANNAH and expressed dissatisfaction with
the operating provisions made necessary by leakage from the hydraulic
drives. These operational difficulties will be removed by replacement
with the Marvel-Schebler rod drives. The Committee was informed that
the schedules for testing and operator training for these new rod
drives will extend into the early Fall of 1964. At present, installa-
tion is not scheduled before 1965. The Committee regrets the delay in
installing the new rod drives and urges that they be installed as soon
as the testing program has demonstrated a satisfactory level of relia-
bility. The Committee believes the use of the presently installed rod
drives provides an adequate control function for reactor operations;
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the objection which the Committee has expressed to the present rod
drive system has arisen from the flammable nature of the hydraulic
actuating fluid and the resulting requirement for maintaining an
inert environment in the containment vessel,

In summary, the Committee has reviewed the changes in operating
personnel, changes in the reactor facility, and the proposed dock-
side operation at Todd Shipyards. Subject to the points raised in
the paragraphs above, the Committee believes that the N. S. SAVANNAH
can be operated at the proposed site up to 30 MW(t) without undue
hazard to the health and safety of the public.

Sincerely yours,

/s/
D. B. Hall
Chairman
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