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LEGAL NOTICE                                     i
This report was prepared as an account of Government"sponsored work.  Neither the

United States, nor the Commission, nor any person acting on behalf of the Commission:

1
A.  Makes any warranty or representation, express or implied, with respect to the ac-

curacy, completeness, or usefulness of tha information contained in this report, or that the

1                                                        use of any  information, apparatus, method, or process disclosed in this report may  not in-

fringe privately owned rights;  or
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 id the above, "person acting on behalf of the Commission" incluqes any em-

ployee or contractor of the Commission to the extent that such employee or contractor       I
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ployment or contract with the Commission.
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Government nor any agency Thereof, nor any of their employees,
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liability or responsibility for the accuracy, completeness, or
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disclosed, or represents that its use would not infringe privately
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process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
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HRT Cooling Water System

Pgssibility of chloride-induced stress corrosion in the HRT cooling water
systeal indicates the advisability of modifying the· system to provide a closed
demineralized water loOR to cool stainless steel components in the reactor cell.

A detailed design study= has been made and drawings are in preparation to Bover
the proposed modifications.  The required new equipment includes an 808-ft
shell and tube heat exchanger, tw6 small heat exchangers of about 3 ft effec-
tive surface, two 300-gpm circulating pumps (one to serve as a spare), and two
1-1/2" pneumatically-actuated control valves.    Cost  of the installation is rough-
ly estimated at 040,000.   ,

The design study was based on the assumptions shown in Table 1.  Pressure
losses in the system were not calculated, but the stipulated pump capacity of
300 gpm at 120-ft head was estimated adequate on the basis of pressure drop
measurements made during tests of the present system.

The modifications propose no changes in cell piping, the major changes being
in the west'valve pit and underground west of Bldg. 7500.  Three-second hold-up
loops would be provided in the valve pit between monitrons and control valves on
all cooling water return.lines.from the cell.  Although it would be desirable
from a water conservation standpoint to use the potable water effluent from the
space coolers as cooling tower make-up, it was judged that the cost tb extend

the required line through the valve pit wall was not justified; the space coolers
therefore discharge to drain through Line 505.  The reduction of'the,adsorption

coefficient in the charcoal beds with increasing temperature also made it inad-
visable to use the 94'F (maximum) space cooler effluent for cooling of the beds.

Total potable water consumption in the HRT would be increased from about
140 gpm to 200 gpm.  Approximately 500 gallons of treated water would be re-

quired to fill the closed demineralized water system; the source of the water
·        would be either service steam condensate or distilled water transported to the

site by truck.  Tests of building service steam condensate indicate an average
chloride content of 0.3 ppm.  Temperature of the demineralized water circulated
to the cell would reach a maximum of about 100'F as compared to 90'F with the
existing system.  Since 100'F is considered too high for the purge pump coolers,
two small heat exchangers will be used on the fuel and blanket demineralized
water supplies to the pumps to cool the water to about 90 F.

As the demineralized water circulates through both the reactor cell and
•        the control room Oiping, a study of induced activity in the control room was

also made.  Assuming the pessimistic situation that all activity in the control
room piping was concenttated in a single one-foot section of pipe, the estimated

'         activity at 10-mw power lerl, at a distance of one foot from the pipe, would
be approximately 4.5 x 10-  curies, or 0.1 mr/hr.  On the basis of this study,
shielding was not specified in. the proposed modifications.

A study was also made of the possibility of contamination of the Bldg.
7500 potable water supply.  The original design of the HRT cooling water system
planned for all process water to be taken from the cooling tower basin, the
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Table 1

Summary of Normal Operating Conditions of Modified HRT Cooling Water System
(At 10 Mw Reactor Power Level)

Cooling Tower

Max. temp. effluent, 129.2'F Max. flow effluent, 800 gpm
Max. temp. effluent, 900F Max. make-up required
Max. temp. make-up, 80'F Evaporation (at 1%/10'F), 31.4 gpm

Windage (at 0.2%), 1.60 gpm

Cooling Tower Circulating.Pump

Max. flow, 800 gpm
Max. heat at max. flow, 112 ft

Demineralized Water Heat Exchanger

Max. temp. demineralizeed water in, 100'F Max. temp. cooling water in, 90'F
Max. temp. demineralized water out, 124'F  Max. temp..cooling water out, 106.7'F

Max. flow demineralized water, 290 gpm Max. flow cooling water, 434 gpm

Demineralized Water Circulating Pump

Max.   flow,   290   m
Max2 head at max. flow, 120 ft

Purge Pump Coolant Cooler, Fuel Side

Max.·temp. demineralized water in, 100'F  Max. temp. cooling water in, 80'F
Max. temp. demineralized water out, 90'F  Max. temp. cooling water out, 85'F
Max. flow demineralized water, 1 gpm Max. flow cooling water, 2 gpm

Purge Pump Coolant Cooler, Blanket Side

Same as that for the fuel side

Potable Water

Max. temp. in, 80'F

Max. consumption:

Space Coolers  100 gpm
Refrigetation Condenser 15 gpm

1                             Fuel and. Blanket Sample Station Codler,  4 em
Purge Pump Coolant Coolers; 4 gpm
Charcoal Absorber Beds, 10 gpm
Chemical Plant, 15 gpm
Tower Make-up, 33-15 = 18 gpm

Total 166 gpm
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basin serving as an air break between the reactor and the potable water supply
to prevent back-up of contaminated water into that system.  The need for water
cogler than the cooling tower effluent led to direct connection of the space
coolers, purge pump coolant coolers, refrigeration condenser, fuel and blanket
sample station coolers, the charcoal adsorption beds, and the waste evaporator
condenser, to the potable water supply.  It is believed that none of these
connections pose a threat to the potable supply in that the components involved
are not subject to pressure build-ups sufficient to force water back into the
system.  At the recommendation of S. E. Beall, cooling water for the chemical
processing cells is to be supplied from the cooling tower basin rather than
from the potable water system in order to eliminate a possible source of con-
tamination, since the original design called for the feed pump to be cooled
with direct connection to the potable supply (6 monitron-controlled valve
served as protection against radioactive back-up through the line).  On the
basis of the study it was decided that if the proposed changes were made, an
air break between Bldg. 7500 and the X-10 water supply is not necessary.

Refrigeration System

1
The swing check valves noted in an earlier report  have apparently overcome

the problem of back-flow through the solenoid valves.  Rupture disc assemblies
incorporating vacuum supports for the discs have been ordered in an attempt to
overcome the recurring rupture disc failures.  A catch tank has been installed

to prevent the waste of refrigerant due to failure of these discs, and a float-
operated alarm has been designed to signal the loss of refrigerant from the
vent system.  Sketches describing the installation of a freeze jacket on the
condensate sampling line (651) at valve HCV-333 have been completed.

.

Outer Storage Tank Off Gas System

Design-of the off gas system for the outer storage tanks has been re-acti-
vated following successful operation of the natural circulation recombiner by
the Engineering Development Group.  Design modifications are under consideration
which will make it possible to utilize the same experimental unit in the HRT.
It is.recommended that the recombiner be located in line 134 immediately above

the reflux condenser at the outer storage tank, and that it be vented directly
to the off-gas charcoal beds.

Corrosion Specimen Holders

S             In order to minimize the possibility of boiling, with resultant phase
separation of the fuel solution, the corrosion specimen holder for placement
in tue HRT pressure v-essel core hast been redesigned to increase the surface
area-to-volume ratio of the main structural member.  The new design is based

11„11
on a  I  cross section member to which four batteries of specimens can be se-
cured. Since the heat transfer surface area-to-volume ratio is lowest for the
"Y" section member, and because this member presents the greatest undisturbed
surface in the direction of flow, permitting a boundary layer of fuel solution
to build up on its surface, the highest surface temperatures will most likely
occur at that member.
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Assuming natural circulation and a titanium or zircaloy member, the tempera-
ture differential between the member and the f el solution required for adequate
heat removal from the member would be about 25 F; if the member were made of
stainless steel, the differential would.increase to 35'F.  An additional tempera-

ture drop exista across the boundary layer because of the volume heat source in
the fuel solution.  The thickness.of this boundary layer, at an average flow

'        velocity of approximately 0.2 ft/sec across the member, and the temperature drop
across it, for both laminar and turbulent flow, has been calculated by H.
Poppendiek to be 1/4 in, 700'F and about 10'F - 15'F respectively.  Flow condi-

tions at this velocity are in the transition region between laminar and turbu-
lent, and heat transfer across the layer is.thus dependent to some extent on the
condition of flow downstream.  For the first few inches after entry to the core
vessel, turbulent conditions may exist because of the diffuser screens; however,
at the exit from the core conditions are such as to favor laminar flow.  The
temperature drop in the case of lamin r flow is in the order of 700'F; for tur-
bulent flow it is between 10 F and 15 F.  It is likely that the actual tempera-

ture drop lies at some point between these extremes, probably in the range from
50'F to 60'F.  It thus appears that some localized boiling can take place.

Care must be taken in fabrication of the sample holder to avoid pockets 6r
crevices.in which stagnant fuel solution might collect to aggravate the boiling
condition.      It   may be desirable to provide   the "Y" member  with flow spoilers
every  two or three inches to increase 'surface turbulence. The estimated total
pressure loss across the specimen holder carrying four batteries of samples is
3 psi.

Flange Test Program

4

The design of the natural convection flange test facility has'been finished

and construction of the loop will be complete about the end of August or the
first week of September.  The loop will operate·at saturation pressures on a
thermal cycle from 212'F   to  636'F,   with a cooling and heating  rate   of   100'F/hr.
Flanges will be tested with various combinations of insulation, bolting, and
gaskets in order to determine the best type of joint for the HRT and to obtain
basic data on the problem of bolted closures under thermal cycling.  Although
not conclusive) the data obtained from the small flange test facility will be
used  as a guide in procurement  of ·new bolts  and ring joint gaskets required
immediately for the HRT in order to save time.

Miscellaneous HRT Work

:'              Design of handling equipment and lighting facilities for use with the wall
periscopes has been temporarily stopped pending an investigation of activity
levels which might be expected in the control rooms in the event the periscope

-        ports are opened.  High activity levels will necessitate redesign of the hand-
ling cradles for the periscop-e port plugs, and very possibly preclude the use
of the wall periscope at certain ports without extensive re-arrangement of ex-
isting equipment and structural members.

HRT Specification 1115 for the replacement pressure vessel has been modi-
cfied to incorporate the comments of the HRT Design Approval Committee and is
being circulated for final approval.  Specifications for the core tank and blast
shield will not be issued until a decision is reached concerning the procurement
of these items.

UNCLASSIFIED
377 005



•.                     6

UNCLASSIFIED                                                               6.

Drawings of the water supply lines at the instrument tube are under re-
vision to eliminate interference between present lines and the fission chamber
positioning mechanism.  Provisions will be made to install a low water-level
alarm switch at the water box at the top of the instrument·tube.

Approval of the rupture disc assembly removal tools has been withheld
pending calculation of activity levels to be expected at the disc holder fol-
loving operation at-full power.  These calculations will establish the dimen-

3         sions of shielding to be incorporated in the design of the tools.

An oil filter assembly has been delivered to Bldg. 7500 for installation

and evaluation on the Kinney cell vacuum pumps.  The filter was designed to
remove oil discharged from these pumps which might otherwise clog the Chemical
Warfare type filter  at the stack.

A fuel condensate line with associated valve has been installed in the HRT
cell to permit sampling of the condensate for iodine.  The sample will be re-
moved through the low· pressure fuel sampling facility.

A flow sheet of the fuel and blanket leak detection systems has been issued.
Pressurizers have been specified for the systems which make it possible to main-
tain operation of the systems even in the event of simultaneous leaks in both
the.high and low pressure sides of the systems.

. : A proposal has been issued describing the equipment and procedures for re-
moval of the HRT tie beams.  The procedure permits access to the beams with the
removal of a minimum number of shielding plugs in the event alterations to the

,
4

beams or the installation of temporary shielding in the reactor cell would be-
come necessary.

The design of differential temperature flow meters for indicating the flow
through the diaphragm pumps has been completed.  Flow through the pumps is de-

•       termined as a function of temperature differentials between the ends of a jacket-
ed segment of pipe leading to or from the pumps.  The design incorporates the use
of existing purge and feed pump coolers and two new heaters for establishing the
temperature differentials required.

HRP Master Steel Stock Order

0 final list of HRP Grade stainless steel shapes and fittings recommended
for purchase, br6ken down as to those required for specific future projects

·         and those recommended on the basis of past experience, has been completed and
released for purchase.  The specification to which these items will be bought,
HRT-200, has been modified to incorporate suggested changes, and has been is-

         sued for final approval.  A summary of cost information, reliable to August 1,
1956, used in the preparation of the list, will be issued; all prices noted
will be subject to a percentage increase due to the steel strike of 1956.
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Specifications:

The. following specifications have been issued or re-issued for comment:

HRP-6 Heat Exchanger Tube Joint Welding

HRP-8 Ultrasonic Testing

- HRP-DS-la Weld Joint Preparation

The following specifications have been issued for final approval:
.

HRT-1115  Replacement Pressure Vessel

/

HRT-200 Modified Type 347 Austenitic Stainless Steel Material

HRP-a-213-347 Heat Exchanger Tubing

HRT-1113  Thermal Cycle Test

The following specifications have been approved:

HRT-306 Pressure Balance Control Valve

.

., HRT-1031 Replacement Steam Generator

.

.

J
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