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curacy, completeness, or usefulness of the information contained in this report, or that the 
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B. Assumes any liabilities with respect to the use of, or for damages resulting from the 
use of any information, apparatus, method, or process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" includes any em
ployee or contractor of the Commission to the extent that such employee or contractor 
prepares, handles or distributes, or provides access to, any information pursuant to his em
ployment or contract with the Commission. 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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HRT Cooling Water System Modifications 
1 

Some of the salient features of the revised controls system are as follows : 

The modified cooling water system incorporates the use of fail-closed type valves 
in the lines through which make-up water is supplied from a storage tank,and emer
gency cooling water is supplied from the cooling tower basin. In the event of an 
explosion in the cell, these valves would close to prevent hack-up of water into 
the storage reservoirs; simultaneously, the "block valves in the cooling water return 
lines from the reactor cell (fail-closed type) would also close, and contaminated 
water from the reactor cell would be permitted to escape to the cell floor through 
diversion valves (fail-open type). 

A separate monitor is installed on the cooling water return line from the 
recombiner and reflux condensers (Line k-3k). If a minor leak should occur in 
these condensers, it is intended that the resultant activity would be detected 
by this monitor before the general level of activity in the steam drum pit be
came sufficiently high to trigger an emergency dump; this would permit an orderly 
dump without the increased leakage rate that would be incurred by the pressure 
build-up in the low-pressure reactor system during an emergency dump. On the 
occasion of this isolated radiation pick-up, the block valves in Line k^k would 
close and water from that line would discharge to the cell floor through a 
diversion valve in Line kOJ. If, however, the general level of activity in the 
west valve pit should be great enough to trigger an emergency dump of the reactor, 
the block valves in both the cooling water return lines would close (Lines h3k 
and 509)* and water flow in both of these lines would be diverted to the cell 
floor. In either of the above conditions emergency cooling water would be 
supplied from the condensate storage tank and then from the cooling tower basin. 

Loss of pumping capacity in the closed cooling water system, through either 
power or pump failure, would also cause the block valves to close and the 
diversion valves to open, permitting escape of the cooling water returns to 
the cell floor. Make-up cooling water would again be supplied from the con
densate storage tank and cooling tower basin, but under gravity head, and 
therefore at a greatly reduced rate of flow. Interlocks to permit manual 
stoppage of the closed loop circulating pumps without resulting in the above 
action are planned. Provisions to permit intentional power outage without 
triggering this action are also to be included«, 

Pressure build-ups in the closed system of the order of 75 psig will cause 
opening the diversion valves to permit the escape of water to the cell drain. 
A pressure rise to about 150 psig will cause opening of spring-loaded relief 
valves discharging to the cell floor. 

Tests of the check valves, located in the cooling water supply lines between 
the cell and the manifolds in the control room indicate that some back-flow 
is taking place through these valves. Substitute valves are being considered. 

Design and layout drawings of the installation are essentially complete, and 
all major equipment items have been ordered for delivery by the middle of 
December. 

UNCLASSIFIED 

£> <5r «SL S L ^ 



UNCLASSIFIED 

3. 
HRT Refrigeration System 
Studies of possible substitute refrigerants for Freon-11 for the HRT in-
cell refrigeration circulating loop are continuing. Further consideration 
of Cellosolve has been deferred because of its low flash point (120°F, 
open cup). Triethyl~phosphate appears promising in many respects2, but 
has a tendency to polymerize at the temperatures which may be encountered 
in certain freeze jackets during normal reactor operation (550°»575°F). It 
withstands radiation reasonably well, (although its viscosity increased from 7*9 
centipoise at -ij-OOF to 26 centipoise at 550°-575°F), is reasonably non-corrosive, 
non-toxic, and non-explosive; the commercial grades contain less than 5 ppm 
of chlorides. The cost of triethyl»phosphate is kl*cents per.lb, which is 
comparable to that of Freon-11 . "Amsco" lis also under investigation. 
There is some indication that the capacity of the secondary refrigerant 
circulating pumps is insufficient to simultaneously serve the cold traps ^ 
and the type C and D freeze jackets. As a larger pump and/or motor will 
jbe required anyway, higher viscosity fluids, may thus be considered as the 
circulated refrigerant. 
HRT Water Treatment 
Because adequate data on the effect of radiation on water treatment additives 
was not available, it was recommended that an intensive water and steam samp
ling program be followed in the HRT. Sample points have been specified at 
the main heat exchanger blowdowns, the steam-killer and condenser hotwells, 
the steam mains, the steam-killer and condenser vents, the make-up water "̂  
supply, and in the feedwater supply both ahead and following the proposed '- " 
chemical feed station. 
The make-up water for the steam system will probably be steam condensate of 
less than 5 PP̂ t total hardness and less than 1 ppm chlorides. Because'the 
system is largely of carbon steel construction, the use of neutral, untreated, 
demineralized water is considered inadvisable from a corrosion standpoint. 
If a need for oxygen scavenging is indicated, it is recommended that the 
addition of hydrazine be first tried. Hydrazine is widely used for this 
purpose in large central station steam plants-*; however, its behavior in 
the HRT heat exchangers under radiation is conjectural. Should it break 
down excessively, or be ineffective due to slow reaction time, the use of 
sodium sulphite may be attempted. The latter, however, is expected to re
act unfavorably under radiation. High consumption and some foaming would 
be expected, requiring frequent blow-down, and undesirable products may be 
produced which might intensify radiolytic decomposition of the water. There 
is some chance that the foaming might cause an appreciable carry-over of 
solids and radio-activity to the valve pit. 

y 
A coordinated phosphate treatment is recommended for pH control. Coordina
tion is effected by balancing the quantities of trisodium phosphate, disodium 
phosphate, and monosodium phosphate added to the system to maintain the phosphate 
concentration-to-pH level at the empirical ratio which minimizes the possi
bility of Gaustic embrittlement. Morphoiine is widely used for pH control 

* Branched chain hydrocarbon polymers of butanes and pentanes. 
99$ saturated; 1$ unsaturated '' <• 
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in central station practice, but its tendency to p61ymerize under radiation 
makes its use in the HRT inadvisable*. 

The design of a chemical mixing and feed station which will inject the 
water treatment chemicals into the system at a point just ahead of the 
feedwater pumpa>is well underway. The design of sample station cooler, 
sample bottle holders, and sampling nozzles for the steam lines is essen
tially complete. A report discussing the water treatment problems will 
be issued soon. 

HRT D^ Recombination 
j 

During recent preliminary dumping operations of the HRT it was found that 
10 to 15 minutes were required to vent the system overpressure, using the 
existing relief valves. This long venting period could possibly provide 
adequate time for recombination of Dp without the Dp in the vent stream 
reaching explosive proportions, thus eliminating the need for the present 
delay circuit. Studies are being made to determine if this may actually 
be the case. 

Blast Shield for HRT Replacement Heat Exchanger 

The method of calculating blast shield requirements on the basis of the 
energy release from an isotropic expansion of the contents of the heat 
exchanger will be entirely inadequate for the calculation of a shield for 
the replacement heat exchanger due to the complex geometry of that vessel. 
The fact that the tube headers project some two feet in front of the pres
sure vessel, preventing close proximity between vessel and blast shield, 
requires the additional consideration of fragment velocities at the header 
end of the shield, and peak overpressures in front of the shock wave set up 
by an internal explosion. The preliminary design sketch and calculations 
took no account of missile penetration of the shield under these conditions. 

Adequate data to predict the results of high velocity impingement of mis
siles (steel fragments) on steel plates (blast shields) is' not available at 
OREL; however, contracts have been let by the AEC to investigate this prob
lem from the standpoint of vapor containers and impingement shields for 
reactors. Organizations participating in fche study include the Aberdeen 
Proving Grounds, Armour Research Foundation, and the Office of Naval 
Ordnance Research. Letters have been written to each of these requesting 
currently available information. Ultimately, a manual or handbook will be 
issued by the AEC presenting adequate information on this subject to permit 
the design of such structures with reasonable accuracy. 

HRT Pressure' Balancing Valve 

The first pressure balancing valve was delivered to the Bldg. 920^=1 
instrument shop on November 1. Following an unsuccessful leak test the 
plug assembly was returned to the fabricator for redesign and replacement. 
The replacement assembly was installed in the valve on November 8, at which 
time a successful leak test was obtained and the valve forwarded to 
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Bldg. 7500. The second valve, which will act as a spare, 
was delivered on November 23- Some modification of the layout of the 
valve in the HRT was required because the valve, as built, was somewhat 
longer than originally specified. 

HRT Corrosion Specimen Holders 

The design of coffins and special roof plugs to facilitate handling of 
the specimen holders to be mounted in the reactor vessel have been com
pleted, and the design of washing, dismemberment, and re-assembly facili
ties is in progress. 

Modification of the core tank specimen holders will be necessary to permit 
installation of three thermocouple wells. The installation of thermocoup
les at three levels along the lower bank of specimens has been recommended 
in order to determine the temperature distribution across these specimens. 
This information is necessary for correlation of the corrosion data obtained 
from the specimens in the body of the core tank with specimen temperature. 

HRT Flange Bolts 
Metallurgical examination of the cracked HRT flange bolts indicates that 
the failure of these bolts was probably due to quench cracking, aggravated 
by the lack of adequate fillets under the heads of the bolts. A recommen
dation has been made that all questionable bolts now installed in the HRT 
high pressure flanges be removed for non-destructive test, using the mag
netic particle Magnaglo method. - Bolts which showed no defectz-under this 
examination would be considered as acceptable for HRT service . 

Spec ificat ions 

The following specifications have been approved and issued in final form: 

HRP-201 Oval and Octagonal Ring Joint Gaskets 
HR.T-305b Pressurizer Rupture Disc and Suppprt Assemblies 
The following specifications have been issued for comment and/or approval: 

HRP-A298 Corrosion Resisting Chromium-Nickel Steel "Covered Welding 
Electrodes 

HRP-A371 Corrosion Resisting Chromium-Nickel Steel Welding Rods and 
Bare Electrodes 

HRP-l+a Specifications for Welding Qualification and Inspection of 
Type 3^7 Stainless Steel Parts by Contractors to ORNL 

HRP-7 Inert-Gas Shielded-Arc Welding of Commercially Pure Titanium 
ERP-9 Inert-Gas Shielded-Arc Root Pass Welding of Chromium-Nickel 

Stainless Steels, Using Pre-placed Root Insert Rings 
HRP-10 Inert-Gas Shielded-Arc Welding of Type 3^7 Stainless Steel 

to Produce Fully Austenitic Weldments 
k A memo was issued listing all currently approved HRT and HRP specifications . 
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6. 
Flange Test Program 

Five thermal cycles of the multi-station flange test loop have been com
pleted. Each cycle lasted twelve hours, during which time pressure and 
temperature were increased (at a rate of 100 F/hr) from 17 psia and 220 F, 
to i500 psia.and 526£F respectively, and returned to the initial condition 
of 17 psia and 220 F. No excessive leakage occurred. Although no con
clusive results were obtained, there was an indication that the leaks 
measured were essentially a function of system pressure rather than due to 
thermal effects, as was to be expected if the bolting arrangement using 
ferrules under the bolts accomplished the intended purpose of reducing 
these effects. Some indication was also obtained of the relationship be
tween bolt torque and bolt loading, although no quantitative conclusions 
can be drawn at this time. 

Miscellaneous 

Redesign of the HRT outer dump tank natural circulation recombiner to bring 
the original design up to HRT requirements was completed, and drawings were 
issued describing the layout, mounting, and piping of the unit in the HRT. 

The design of the HRT waste evaporator sampler was completed and a report 
issued describing the unit and its operation'. A design report was also 
issued on the HRT source handling facility". 

A memo was issued summarizing the experimental data obtain by Black, Sivalls, 
and Bryson regarding the effect of temperature on bursting pressure of ru'p- ^ 
ture discs. It was determined that the temperature effect is not directly *' 
proportional to the change in the modulus of elasticity". 
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