Mr. H. L. Price, Director

TESTING REACTOR
July 18, 1960

Division of Licensing and Regulatlon
U. S. Atomic Energy Commission
Weashington 25, D. C.

Dear Mr. Price:

Subject: Licensé No. TR-2

DOcket 50-22

P.O. BOX, 1075

Durlng a meeting with members of your staff on July 12, 1960
certain information was requested to qupplement that furnished you with
our letter of July 11, 1960.

In paragraph 3, pagelj, of oﬁreletter'wevproposed to limit

heat flux by limiting the amount of local'bOillng in the core. A
satifactory alternate method of heat ‘flux control is the establlshment
of minimum primary coolant flow condltlonq as a function of power level.
The following table gives suitable operatlng conditions which will be
during the escalation program and early 60 MW operation of

obcerved
the WIR.

Thermal
Power

60
60
50
50
40
40

Power Level as a Function of'

Minimum Core Flow

and Inlet Temgerature

(Approximate. Total
Coolant Flow GPM )

Inlet Minimum Core
Temperature °F .Flow GPM

140 11200

115 9 260

140 8 200

115 7530

140 6530

115 5 930

16 800
13 900
12 300
11 300
9 800
8 900

In between conditions are to be obtained by linear intefpolatidn.

of Report WIR-4S.
defects in fuel elements.

These values were derived on the bacis precented in Section X

A 10% hot channel factor has been edded to cover small

, The resulting velues represent an operational
safety factor in burnout hest flux greater than 2.3 under all operating
condition=.

YOU cAN BE SURE ...1F |r's“'e!SliIlghOllSe
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Attached are forty (40) coples of WTR 0perat1ng Procedures
P-107 which detail action to be taken by the reactor operating staff in
the event of sudden react1v1ty changes or flSSlon ‘product release to the

/prlmary coolent.

As requested, we have conducted a thorough review of both the

~ construction drawings and the 1nstalled equlpj nt of the prlmary loop,

the vapor contalner, and the ventllatlon system in an effort to deternine
if there were any possible paths of 1eakage in the containment system
No other p0331b1e direct leakage from ‘the: contalnment system other than
'the known ventlng system of the prlmary coolant head and surge tanks was
dlscovered We have recently applled to the Isotopes Branch of the
Division of Licensing end Regulation for a broad Byproduct Materials
License. - In the course of preparing 1nformat10n required for this license,
we are conductlng a thorough examination and ana1y51s of any p0581ble
&bnormal radioactive discharge from secondary radiation sources, such as
1aborator1es and hot cells. The results of this study will be presented
1o the Isotopes Branch.

We have found the incident of the fuel element fallure, although
regrettable, to have been a valuable experience from the stendpoint of
operating standards and procedures, the handling of emergency condltlons,
and the development of techniques. The follo¥ing requirements have been
particularly emphasized:

a. The need for extreme care in speclfylng, handling,

and inspecting fuel. No step in the process can

be taken for granted. In addition to the inspection

program outlined in our July 11, 1960 letter, we

have set up local inspection facilities immediately

ad jacent to the main fuel storage rack for rechecking

key mechanical dimenisions of fuel elements after

receipt from the suppller

b. The training process. for reactor operators and super-
visors must be a contlnulng program. We have emphasized
and will continue 1o emphaS1ze to the reactor operators
that a sudden change in negatlve reactivity cen be as
symptomatically 51gn1flcant ‘as a positive change in
reactivity We will, as ' in the past,’ contlnuarly stress
safety at our operations staff ‘meetings and make every
effort to keep our operétors ‘constantly on the alert for
unusual operating symptoms.

As a result of the incident, a number of minor changes have
been made or are underway in the plant system. Among the modifications
are: ' )



a. Relocation of ﬁhé”flﬁsiéﬁﬂprédﬁctfm
a prealer cpeed of response.

tor “to

b. Addition of more-drainage points in the primary loop
to permitb easier removal. of radioactive particles at
pipe bends and other inconvenient locations.. :

c. Addition of lead shielding on the botiom head of ‘the
reactor vessel and rabbit tubes to reduce the radiation
level in the sub-pile room. ' B :

da. Addition of & spray-wash—dbwn system to confine con-
jamination to ihe pressure vessel when head is being
removed.

e. MAddition of new waterproqf'lines for primary 1oop
temperature instrumentation to permit operation
should pipe tunnels become flooded.

¢, Addition of a canal filter end vacuuming system to
clean up radioactive particles on the {loor of the
canal. ‘

A number of new techniquec fof;handling radiation and decon-
tamination problem: are now available. Methods have been developed for
clearing the reactor vecsel ofﬂradioacbive particles, decontaminating

the vessel head, removing the shroud tubes when they are. contaminated,

cleaning the primary piping system, decontaminating the heat»exbhangers
and cleaning the surge tank. .Improved‘methods of waste disposal and
water handling have beer developed. Canal machinery and underwater
handling processes have been improved. Health Physics instrumentation
has been ctrenethened, and the procedures and clothing for working under.
radioactive conditions have all been proven or modified by experience.
Ouc immediate permanent personnel level has been increased from 110 to
125 of which 8 have been additions to ibe liralih Physics Department.

In summary, our personnel has Leeo subjected to & rigorous
experience in the handling and control of nigh-level radiation problems.
This experience has fesulted in inecreased strengih in-gll areas of
operation which will be a major factor in the fuiure successful operation
of the WIR.

Sincercly yours,

-
A T .
(;{' P ’/-j—/,-/.,/t‘x—' o “"z

E. T. Morris
General Manager
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UNEXPLAINED REACTIVITY 10SS
In the event of any unexplained reactivity loss, as evidenced by:

1. A negative period less than 100 seconds,

2. A power level drop of 2 :.W or greater,

3. Continuous control rod motion when on AUTOMATIC control,
the reactor will be removed from AUTO control, and no attempt‘wili be made to
restore reactivity or power level by pulling rods until the phenomenon can be
explained. '
In the eveat of a major reactivity loss; as evidenced by:

1. Period meter offscale (negative), '

2. A power level drop of 10 MW or greater,

the reactor will be scrammed immediatély‘and hio attempt to restore power will
be made until the phenomenon can be explained. 7

PREPARED By: W.E.Freidhof andG.C.Geisler APPROVED: G?(é’.éeéé-'e:? angd
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FISSTON PRODUCT RELEASE INTO PRIMARY COOLANT

Fission product release because of a defective fuel element or experiment will
be indicated by high level on the Fission Product Monitor and/or the Head Tank

Vent Monitor. In the event of an alarm from either of these channels, the follow-
ing procedure will be initiated. .

1. Cutback reactor power level manmually to 20 M¥.

2. Verify alarm.

_a. If alarm is from Fission Product Monitor, check against Head Tank
Vent Monitor. : ‘ ; .

b. If alarm is from Head Ténk‘Véni-Mbnitpr, close'VaIVé_with manual
control. If level drops, alarm should be presumed $o be genuine.

3. Scram reactor immediately and carry out Plant'Shutdown‘PchedpfeiP;1055
but keep PC Ion Exchanger in service. Return water from Surge Tank to
Head Tank as necessary to balance Ion Exchanger flow. :

4. Obtain complete radiation survey of'WTR site and,watef,Samples from
accessible points i1n Shutdown Coolant.System. Further steps will be
determined by the results of this sampling. '

ADDITIONAL STEPS FOR TARGE SCATE RFTEASE
If a large scale release_occurs,-suéh,és7might be caused by a fuei eleﬁent mels-
down, the fission product concentration in the head tank will raise radiation

levels throughout the plant to theipoigt where most of the radiation monitor

charmels will alarm. If it becomes apparent that this has happened, the rea--or
will be scrammed and the procedure below will be initiated.

1. The Shift Supervisor, or his delegate in the Confrol Room, will order
evacuation of the plant with exception of Comtrol Room staff and acssume
the duties of Emergency Coordinator, as spec¢ified in the WTR Emergency
Procedure Manual. - : , .

2. Make certain that automatic closure of Head Tank Vent Valve and shutdown
of Surge Tank Blower have taken place.

3. Close Main Flow Control Valve. '

4. Open Shutdown Stop Valve (stopping PC pumps).

5. (Close Main Stop Valve. ' g

' | T: e f'q’% y
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6"

7.

8.

10.

11.

12.

. The next step will be to’ allow off-ga831ng of head tank

The PC system will be operated. in thls ‘mammer for ‘at least four hour

Start Shutdown Coolant Pump.

At this point the Control Room w111 be. evacuated 1f necessary, due 1o
high radiation level or alrborne contamlnatlon. Otherw1se, contlnue steps
below. If evacuation is: necessary, they will be carried out as soon as
control room can be re-entered.

Initiate periodic radlatlon surveys and PC water analyS1s.~ Pump water
from surge tank to head tank as: needed to balance flow through PG *on
Exchanger.

a. Open Head Tank Vent Valve. If Head Tank Vent Menltor approaches |
level required for automatic closure, it will be closed 1mmed1a*ely.-
Repéat at 15 minute 1ntervals until it is pos31ble to leave valve
open. y

b. Start surge tank blower.v If Head Tank. Vent Mbnltor approaches 1evel»
required for automatic shutdown, stqp blower 1mmed1ately. Repeat at
intervals of 15 minutes until blower can be left 1n operatlon.

c. Start up PC System and operate ‘at 4,000 gpm. If Head Tank Venﬁ
monitor approaches the control p01nt, the vent valve will be closed
the PC system suhtdowa, and . the- ‘entire yrocess epeated in 30
minutes. During this period % he Sccondary Goollng System will be
operated to keep primary coolaut as close t6 normal opelatlng v
temperature as possible. :

and longer if it appears. to be st111 _effective. At the end of this perlod
periodic overflowing of the surge tank will be- allowed to produce a
gradual drop in head tank level.

When sufflclent;water has been_drained'from,the'PC,syétem’to'make1further
operation impossible, it will be shut down and Shutdown Coolan®t Flow
re-established. , ) . : :

When the reactor core has decayed t6 the p01nt at whlch convec tion cooling
and reduced water level will providie adequate heat removal, uhe snake pit
valves will be opened and the vessel and ass001ated piping drained down

to the level of the outlet line. While this is being done, the 1P thimtle
instrumentation should be monitored to detec any. undesirable temperature
incre ase P :

2
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13. At this point it may be d931rable 1o reflll the vessel and draln it

again. This will be determlned
sampllng.

‘after a réview of the results of water

14. Refill PC System to minimum operatlng level and restart, operatlng at

4,000 gpm.

Steps subsequent to this will be determlned by a review of the results of -water

sampling.
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