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SUMMARY 

The ORR operated at an average power level of 30.0 Mw for 86.9% of 
the time during July, August, and September of 1969. 

235 
Twenty-eight fuel elements were declared spent ( U content decreased 

below 130 g) during the quarter, while twenty-two new fuel elements were 
placed in service. The average burnup of the elements declared spent 
was 48.4%. 

There were six scheduled shutdowns during the quarter and two unsched-
uled* however, scheduled downtime accounted for 95.4% of the total. For 
the first time in ORR operating history, a major shutdown was conducted 
without lowering the reactor pool water and five experiments were handlea. 

The instrumentation for the reactor complex, for the most part, per-
formed quite satisfactorily. A notable exception was the No. 1 count 
rate channel, where loss of sensitivity of the fission chamber was quite 
troublesome. On the other hand, the performance of the log-N instrumen-
tation was much improved by the intensive preventive maintenance con-
ducted while trying to determine the cause of false fast period scrams. 
Information accumulated to date indicates that these scrams are the 
indirect result of unexplained AC noise. Studies of the log-N instru-
ment channel continue. 

Drain lines at the south reactor demineralizer were changed so that 
regeneration procedures could be effected without entering the shielded 
demineralizer cell, should conditions warrant. Piping changes were also 
made in the drain lines for the pools, making it possible to route water 
directly to the Intermediate-Level Waste System when cleaning the pools. 

The reactor mechanical components functioned quite normally, except 
for the south upper bearing assembly, which was replaced because it could 
not be moved to the operate position. The cause of this trouble was not 
determined, and the upper bearing unit which was removed was inspected 
and placed in standby as a spare. 

The fuel section of a depleted shim rod was inadvertently cut through 
while the rod was being sectioned for disposal. Some of the resulting 
fine particles, containing fuel and old fission products, escaped to the 
pool. Existing facilities and radioactive waste systems were utilized 
to remove the major part of the contamination and control procedures 
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instituted to prevent spread of the particles enabled the reactor to con-
tinue operation without any special shutdown. 

The neutron source (antimony-beryllium) was removed from the core 
without any visible effect on the source level as indicated by the count 
rate channels. The reactivity changes caused by replacing a partially 
depleted fuel element in core position C-5 with water, aluminum, and 
beryllium were measured as -1.71, -1.40, and -0.93% Ak/k, respectively. 

OPERATIONS 

Operating parameters for this quarter and year are compared with 
those for previous periods in Table 1. These data reveal no unusual 
changes or trends except for the gradual decrease in the quality of the 
pool water which has been determined to be due to slow deterioration of 
the resins in the, pool demineralizer cation column. Presently, however, 
the performance of the demineralizer has been greatly improved by remov-
ing some of the fines from the column. This is accomplished by more 
thoroughly backwashing the column during the regeneration cycle. 

Power production during each cycle and the cycle beginning and ending 
dates are noted in Table 2 (cycles 87 and 88), while plots of the shim 
rod position versus time are shown as Figures 1 and 2. 

FUEL USAGE AND INVENTORY 

Twenty-two new 240-g elements were introduced to the core during 
235 

the quarter, while 28 elements were declared spent ( U content reduced 
to J$130 g). Twenty fuel elements with an average burnup of 48.1% were 
shipped to Idaho for reprocessing. These data and other details of fuel 
usage are shown in Tables 1 and 3. 
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Table 1. ORR Basic Operating Data 
July, August, and September, 1969 

This 
Quarter 

Last 
Quarter 

Year 
To Date 

January through 
September, 1968 

Total energy, Mwd 2,392.7 2,363.3 7,089.1 7,429.0 

Average power, 
Mw/operating hr 30.0 29.7 29.8 29.9 

Time operating, % 86.9 87.4 87.1 90.8 

Availability, % 95,1 89.9 91.2 

Reactor water radio-
activity,, c/min (av) 

ml 
35,500 36,800 36,500 36,900 

Pool water radio-
activity. c/min (av) 

ml 
900 778 776 647 

Reactor water resis-
tivity, ohm-cm (av) 686,000 720.000 719,000 922,000 

Pool water resis-
tivity, ohm-cm (av) 435,000 450,000 466,000 675,000 

Fuel elements depleted 28 22 68 62 

Shim rods depleted 2 4 10 10 

Research samples 33 33 78 168 

Radioisotope samples 76 77 258 356 

Table 2. Cycles of Operation 

Cycle No. Date Begun Date Ended Power Produced 
(Mwd) 

87 June 27 , 1959 Augus t 19, 1969 1,453.65 

88 August 30, 1969 In progress 938.99 
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Table 3. ORR Fuel Status 

This Last Year January through 
Quarter Quarter To Date September, 1968 

Depleted fuel elements 
transferred for chemical 
separation 20 

Average percent burnup of 
fuel elements trans-
ferred 48.1 

New fuel elements placed 
in service 22 

New fuel elements avail-
able for use 238 

Depleted shim rods trans-
ferred for chemical 
separation 3 

Average percent burnup of 
shim rods transferred 70.2 

New shim rods placed in 
service 2 

New shim rods available 
for use 4 

New shim rod fuel sec-
tions available for 
use 2 

19 

50.5 

24 

216 * 

77.0 

4 

63 

48.4 

71 

74.7 

10 

60 

50.6 

74 

10 

73.4 

10 

Standard fuel elements 
received from United 
Nuclear on 1968 con-
trac t 0 

Shim rod fuel elements 
received from United 
Nuclear on 1968 contract 28 

80 

0 

100 

28 

Includes four partial fuel elements 
* * First elements received March 28, 1969 
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SHUTDOWNS AND POWER REDUCTIONS 

Shutdowns during the quarter totaled only eight, two of which were 
unscheduled. Ninety-two percent of the downtime was used for scheduled 
work, howeverj and 90.5% of the scheduled downtime was consumed during 
the end-of-cyele-87 shutdown (249.25 hrs). This unusually long shutdown 
was required to facilitate the installation of the Neutron Dipole Moment 
Experiment at the HB-6 facility. Shutdowns are summarized in Table 4, 
while details are given in Tables 5 and 6. 

The reactor was operated at power levels below the normal 30-Mw 
level on four occasions as detailed in Table 7. 

Table 4. Summary of Shutdowns 

Description of Shutdown Number Downtime (hr) 

Scheduled 

Regular, end of cycle 1 249.250 

Regular, midcycle 1 3.250 

Regular, refueling 2 7.433 

Special, midcycle and limited pool work 1 8.967 

Special, refueling and limited pool work 1 7.683 

Subtotal 6 276.583 

Unscheduled 

Equipment failure, experiment 1 13.117 

Instrument failure, experiment 1 0.083 

Subtotal 2 13.200 

Total 8 289.783 
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Table 5. ORR Scheduled Shutdowns, Details 

_ . Duration End _ . Date N - Remarks (hr) Cycle 

7-15-69 2.933 87B The reactor was refueled, and the iodine produc 
tion fuel rings were replaced. 

7-29-69 3.250 87C The reactor was shut down for midcycle refuel-
ing and isotope work. 

8-6-69 7.683 87D The reactor was refueled and checks were made 
to determine the level of contamination in 
the reactor pool. 

8-19-69 249.250 87E This shutdown terminated operating cycle 87. 
The principal job was the installation of a 
collimator at HB-6 for the Neutron Dipole 
Moment Experiment. In addition, five experi-
ments (three poolside, two in-tank) were 
removed and three were installed. This work 
was accomplished with the pool water at the 
normal level (full). The seals for the 
north facility pump were replaced, and emer-
gency bypass piping was installed at the 
south reactor demineraliser (Mechanical 
Change Memorandum No. ORR 5). Amplifier 
cabinet 2, was rewired as specified in Con-
trols Change Memorandum No. ORR 93. Spe-
cial tests included measurements which per-
mitted the removal of the antimony-beryllium 
source from lattice position G-l and reac-
tivity measurements to determine the effect 
of replacing fuel in position C-5 with 
water, aluminum, or beryllium. 

9-12-69 4.500 88A The reactor was shut down for refueling and 
iodine work. 

9-26-69 8.967 88B The reactor was shut down for midcycle refuel-
ing arid isotope work. While down, the water 
level in the pool was lowered and some spe-
cial radiation and contamination measure-
ments were made. 



Table 6. 
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Unscheduled Shutdowns of the ORR, Details 

Date Duration 
(hr) Remarks 

7-1-69 13.117 Xenon poisoning of the reactor occurred following 
a power reduction to N^ to permit experiment 
work (replacement of a cooling water pump at the 
F-2 experiment). Refueling was required. 

7-28-69 0.083 The reactor was set back to N^ when a safety ther-
mocouple in the GCR-UN3 experiment opened 
(upscale burnout at recorder). 



Table 7. Reductions in ORR Power Not Resulting in Shutdowns 

Date Source of Type of Lowest 
Signal Signal Power (Mw) Remarks 

7-4-69 GCR Loop II Setback 29.7 The source of this momentary setback signal was not deter-
mined, as the local instrumentation indicated no change in 
conditions at the standby experiment. Further trouble has 
not occurred. 

7-7-69 F-2 experiment Setback 22.0 

7-8-69 F-2 experiment Setback 6.0 

The setback occurred during plant-wide voltage fluctuations 
whiah caused the reactor to drop out of automatic control. 
The reactor power inadvertently increased to ~32 Mw, at 
which level the F-2 experiment specimen reached the high-
temperature setback point. 

This setback resulted froia low water pressure in the experi-
ment secondary (cooling water) containment system. The 
condition occurred as the experiment was being rapidly 
retracted. 

7-28-69 GCR-05-UN3 Setback 6 
experiment 

A safety thermocouple opened temporarily, resulting in 
upscale burnout action at the recorder. 
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INSTRUMENTATION AND REACTOR CONTROLS 

Chronological listings of instrument changes and significant mainte-
nance are given in Table 8. 

Considerable difficulty was encountered during attempts to repair 
the fission chamber snake assembly for the No, 1 count-rate channel. The 
chamber has apparently suffered a loss of sensitivity arid will probably 
be replaced. Additional information relative to ORR chambers is presented 
in Table 9. 

The performance of the log-N instrumentation was much improved over 
that of the previous quarter, primarily because of intensive preventive 
maintenance during the course of the investigation aimed at determining 
the cause of unscheduled fast scrams originating in the No. 1 log-N chan-
nel, The investigation revealed that the trouble, at least in part, 
was due to AC noise. This problem was not expected, since Sola trans-
formers are used to supply the AC power. It was also found that portions 
of the log-N amplifier can be made much less temperature sensitive through 
appropriate component changes. Accordingly, a:study;is under way todeter-
mine if these changes are compatible. 

The instrumentation for five radiation-detection channels was 
replaced with ORNL model Q-3006 beta-gamma monitors and the related parts. 
This change is detailed in Controls Change Memorandum No. ORR-91 and was 
effected in an attempt to decrease the maintenance effort required for 
radiation instrumentation, while increasing its reliability, Instrument 
channels affected were: (1) pressurizable off-gas radiation (two chan-
nels), (2) building ventilation (two channels), (3) pool water activity, 
(4) reactor water activity, and (5) ORR high bay (two channels). 

T7. H. Tabor and S. S. Hurt, III, Oak Ridge Research Reactor Quarterly 
Report - April, May, and June of 1969. ORNL-TM-2735 (October 1, 1969). 
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PROCESS SYSTEMS AND MECHANICAL COMPONENTS 

The cooling and clean-up systems for the reactor operated quite sat-
isfactorily, and maintenance activities were mostly routine. Process 
systems maintenance and changes are listed in Table 10, while selected 
entries are discussed below. 

Auxiliary drain lines at the south reactor demineralizer were routed 
to loop outside of the demineralizer cell. These lines, normally both 
valved out of the system and blanked, will be used if the cell is too 
radioactive to be entered when the normal drain lines are disconnected. 
This revision is detailed in Mechanical Change Memorandum No. ORR 5, 
which includes provisions for similar changes at the north demineralizer. 

Piping at the north manifold of the fill-and-drain system for the 
pools was modified as described in Mechanical Change Memorandum No. ORR 6. 
This revision makes it possible to route water directly from the west 

ft 

pool drain to the ILW system (WC-19) and was made to facilitate efforts 
to remove contamination from the pools. A vacuum cleaning system, which 
is connected to the west pool drain, utilizes the head pressure of the 
pool as the driving force to remove debris to the ILW system. 

The ion exchange resins in both the cation and anion columns of the 
north reactor demineralizer system were replaced, as was the cation resin 
in the degasifier demineralizer system. An immediate improvement in the 
quality of the reactor water was noted, and this improvement should become 
apparent in the data reported in the next quarterly report. 

The charcoal absorber section of the cell-ventilation filter system 
apparently failed to meet Laboratory standards for elemental iodine 
retention efficiency when tested on September 9, 1969. Separate tests 
were made, however, on September 17 and September 25, 1969. Test results 
were satisfactory on both of these later occasions, and it was suspected 
that the iodine sample used in the former test was contaminated. The 
results of these tests and other current efficiency tests relative to 
the various filter systems are given in Table 11. 

ft Intermediate-Level Waste 
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The mechanical components of the reactor, on the whole, performed 
as designed. The south upper bearing (hold-down arm No. 4) was replaced 
by hold-down arm No. 2 during the course of the refueling shutdown ending 
cycle 87A. This replacement followed unsuccessful attempts to latch the 
bearing in the operating position. A second spare hold-down arm (No. 3) 
is being cleaned arid repaired. 



Table 8. Maintenance and Changes, Instrumentation and Controls 

Date Component Trouble or Change Reason or Maintenance 

No. 1 Count-Rate Channel 

7-2-69 Fission chamber assembly Water inside protective 
S-20 tubing 

This assembly was removed and sent to the 
shop for repair. An auxiliary, hand-
operated (positioned) chamber was provided 
as a standby instrument. 

7-15-69 Fission chamber drive Broken shaft The shaft was replaced and the unit returned 
to service. 

7-28-69 

7-30-69 

8-26-69 

9-12-69 

Fission chamber assembly Reinstalled following 
S-20 repairs 

Fission chamber assembly Erratic operation 
S-20 

Fission chamber assembly Reinstalled following 
S-20 repairs 

Fission chamber assembly Chamber S-20 was 
replaced by chamber 
S-14, a spare 

The unit was removed on July 2, 1969, and 
repaired in the shop. 

This assembly, reinstalled on July 28, 1969, 
was again removed for repair. 

This chamber had failed to function correctly 
on July 30, 1969, at which time it had been 
removed for repair. 

Chamber S-20, installed on A"~ust 26, 1969, 
did not function properly, i.e., did not 
produce sufficient counts to be considered 
reliable. 



Table 10 (continued) 

Date Component Trouble or Change Reason or Maintenance 

No. 2 Count-Rate Channel 

8-11-69 A-l amplifier- Unit replaced The amplifier was replaced after several 
period spikes (to ~5 sec) occurred. The 
trouble did not recur following the replace-
ment. 

No. 1 Log-N Channel 

7-1-69 Entire channel 
through 
9-30-69 

Special tests Extensive efforts were made to determine the 
cause of several recent unscheduled period 
scrams originating in the No. 1 log-N 
instrumentation. Data from these tests are 
currently being evaluated. 

8-11-69 Log-N amplifier Unit replaced This replacement was prompted by erratic 
readout at the recorders and apparently cor-
rected the trouble. 

9-22-69 Log-N amplifier Unit replaced Erratic recorder readout prompted this change; 
however, the condition was not corrected 
and the amplifier was changed again on 
September 23, 1969. 

9-23-69 Log-N period amplifier Unit replaced Log-N period spikes were apparently corrected 
by this change. 



Table 10 (continued) 

Date Component Trouble or Change Reason or Maintenance 

No. 2 Log-N Channel 

8-22-69 Log-N amplifier Unit replaced This amplifier was replaced in an apparently 
unsuccessful attempt to correct noise 
spikes as shown on the period recorder. 

Nos,. 1 and 2 Safety Channels 

These instrument channels required only rou-
tine maintenance and checks. 

No. 3 Safety Channel 

8-6-69 Recorder Recorder not tracking The slide wire contacts were replaced, 
properly 

Magnet Amplifiers 

None Only routine maintenance was required. 



Table 10 (continued) 

Date Component Trouble or Change Reason or Maintenance 

Servo Channel 

8-26-69 Insert relay (No. 30) Unit replaced This relay, a part of the control circuit, 
was replaced because of wear. 

Reactor Noise Monitor, Gamma Channels 

None Only routine maintenance was required, 

16 North N Channel 

9-26-69 Recorder amplifier Unit replaced This replacement was made to correct erratic 
behavior of the recorder. 

16 South N Channel 

7-1-69 Micromicroammeter Erratic readout Faulty electronic tubes were replaced to cor-
rect the trouble. 



Table 10 (continued) 

Date Component Trouble or Change Reason or Maintenance 

Radiation Detection Instrumentation (Process Systems) 

8-20-69 
through 
8-22-69 

Six channels Instrumentation updated Vacuum-tube-type electronics were replaced by 
solid-state devices to reduce maintenance 
requirements and to improve reliability. 
These changes are detailed in Controls 
Change Memorandum No, ORR 91. 

Facility Radiation and Contamination Alarm System 

7-24-69 Control room Monitron Intermittent false Faulty electronic tubes were replaced to cor-
al arms rect the trouble. 

9-26-69 Poolside continuous air Failure of pump motor The motor was replaced, apparently correcting 
monitor the trouble. 

Process Instrumentation 

8-11-69 Reactor secondary pH 
controller 

Loss of control The amplifier for the controller was found to 
be faulty and was replaced with a spare. 



Table 9. Status of Ionization Chambers and Fission Chambers 

Chamber 
Serial Number Location Present 

Service 
Date Present 
Service Started 

Previous 
Service Remarks 

Installed Chambers 

PCP-III-106-66-9 

PCP-III-106-66-5 

PCP-II-106-63-3 

Position 7 

ORR position 
2 

No. 1 safety Sept., 1966 (safety), 
and No. 1 Feb., 1969 (log N) 
log N 

No. 2 safety 
and No. 2 
log N 

Sept. 27, 1968 

None 

None 

Position 4 No. 3 safety May, 1964 None 

No trouble; fabricated by 
ORNL, The compensated 
section was not used 
until February, 1969, 
when it was connected 
to the No. 1 log-N 
channe1. 

New chamber fabricated by 
General Electric Com-
pany; tested in the BSR 
on January 20, 1968, 
and then sent to the 
shop for repair. Con-
nector pins were found 
to be bent and a solder 
joint was defective. 

No trouble; fabricated by 
ORNL. 

PCP-II-106-63-4 Position 5 Servo and 
mic renti-
er oammeter 

June, 1964 None No trouble; fabricated by 
ORNL, 

PCP-II-105-63-2 Poolside, 
south 

No. 1 gamma, 
south 

April, 1964 None No trouble. 



Table 10 (continued) 

Chamber 
Serial Number Location Present 

Service 
Date Present 
Service Started 

Previous 
Service Remarks 

PCP-II-105-63-3 

S14-26R-38F 

Poolside, 
north 

Poolside 

S3-8R-F22 Poolside 

No. 2 gamma, 
north 

No, 1 count 
rate, 
north 

No. 2 count 
rate, 
south 

April, 1964 

Sept. 12, 1969 

None 

ORR 

Aug. 19, 1968 ORR 

No trouble. 

Formerly S14-17E-F3S. 
Preamplifier 17R 
replaced by 2bR or? 
August 27, 1969. 

Used intermittently for 
~6 months prior to 
being installed in May, 
1965, as the No. 1 fis-
s ion chamber. Removed 
on June 2, 1967, and 
repaired in the chamber 
shop. Stored in BSR 
instrument shop until 
August, 1968, when it 
was installed as the 
No. 2 fission chamber 
at the ORR. 



Table 10 (continued) 

Chamber _ ^ Present Date Present Previous D . . „ , Location „ „ Remarks Serial Number Service Service Started Service 

Spare Chambers 

PCP-III-106-66-10 Chamber shop Salvaged Oct. 29, 1968 ORR Fabricated by ORNL. Used 
in the ORR as the No. 2 
safety and No. 2 log N 
from April, 1966, to 
Sept. 20, 1968, when 
noise problems developed 
in the safety section. 
Removed from position 2 
at the ORR on Sept. 27, 
1968. Salvaged on 
Oct. 29, 1968, because 
of poor saturation 
characteristics. 

PCP-II-106-64-1 
GE5477-5-78 

East room, 
LITR 

Salvaged November, 1966 ORR and Used in the ORR from 
LITR March, 1965, to April, 

1966, when noise prob-
lems developed in the 
safety section. Used 
as a log N in the LITR 
in October of 1966. 
Cannot be repaired—will 
be removed from list of 
spares. 



Table 9 (continued) 

Chamber 
Serial Number Location Present 

Service 
Date Present 
Service Started 

Previous 
Service 

PCP-II-106-64-2 
GE5477-5-79 

East room, 
LITR 

Salvaged October, 1966 ORR and 
LITR 

PCP-II-106-64-3 ORR plug 
storage 

Salvaged April, 1967 BSR and 
ORR 

Remarks 

Served as No. 2 safety 
chamber from January to 
December, 1965. Tested 
at BSR and found to be 
noisy. Used at the 
LITR as log N and No. 3 
safety chambers for'one 
month beginning 
Sept. 16, 1966. Cannot 
be repaired--will be 
removed from list of 
spares. 

Used one month at the BSR 
as log N. Installed in 
ORR January, 1966, 
removed April, 1967. 
Uncompensated section 
used as No. 2 safety 
chamber beginning in 
May, 1966. Cannot be 
repaired--will be 
removed from list of 
spares. 



Table 10 (continued) 

Chamber 
Serial Number Location Present 

Service 
Date Present 
Service Started 

Previous 
Service Remarks 

S14-17R-F38 Does not 
apply 

Salvaged August 27, 1969 ORR Stored from June, 1965, 
until November, 1966. 
Used as No. 1 fission 
chamber from November, 
1966, to April 18, 1969, 
when it became noisy. 
Preamplifier replaced 
on Aug. 27, 1969, now 
S14-26R-38F. 

S20-26R-F24 Storage, ORR Awaiting 
repair 

September 12, 1969 ORR Used as ORR No. 2 count 
rate chamber from June, 
1967, to August 19, 
1968. Removed due to 
B+ short. Repaired and 
returned to service on 
April 18, 1969, only to 
fail again on May 2, 
1969̂  because of water in 
cable. Reinstalled on 
Aug. 26, 1969. Removed 
on September 12, 1969, 
due to lack of sensi-
tivity. 



Table 10. 

Date Component 

7-10-69 North cation reactor dentin-
eralizer 

8-19-69 Degasifier pump 

8-20-69 
through 
8-21-69 

North facility pump 

8-20-69 
through 
8-26-69 

South reactor demineralizer 

9-4-69 North reactor demineralizer 

9-22-69 Degasifier demineralizer 

9-23-69 South reactor demineralizer 

Process Systems, Maintenance and Changes 

Remarks 

Reactor Primary System 

The deteriorated IR-200 resin was replaced with 10 cu ft of 
Aniberlite IR-120 resin. 

Leaky packing at the pump shaft was replaced. 

New seals were installed on the north facility pump to eliminate 
water leaks. 

Drain lines from the columns, which are physically disconnected 
from the system a significant portion of the time, were rerouted 
so that cell entry would not be required in order to reconnect 
the lines to the system. The existing drain lines were 
retained also and will be used on all occasions when cell entry 
is permissible. These changes are detailed in Mechanical 
Change Memorandum No. ORR 5. 

The deteriorated anion resin was replaced with 37 cu ft of IRA-
400 resin. 

The deteriorated cation resin was replaced with 15 cu ft of IR-120 
resin. 

The diaphragm in valve S-8 was replaced to stop water leak. 



Table 10 (continued) 

Date Component Remarks 

Emergency Cooling System 

Only routine maintenance was required. 

Reactor Secondary System 

8-25-69 30-Mw cooling tower A representative from the Betz Laboratories inspected the cooling 
tower and reported it to be in good condition. 

8-30-69 No. 1 reactor secondary pump The No. 1 secondary water pump developed a leak at the outboard 
seal; repairs have been completed. 

Pool Primary System 

9-16-69 North pool piping manifold The pool primary lines on the north manifold were modified to 
through allow discharge water from a newly installed pool cleaning 
9-19-69 system to go directly to the ILW (WC-19 tank). Details are 

recorded in Mechanical Change Memorandum No. ORR 6. 

Pool Secondary, Cell-Ventilation, Pressurizable Off-Gas, and Electrical Systems 

Only routine maintenance was required. 



Table 10 (continued) 

Date Component Remarks 

Emergency Electrical System 

7-23-69 

8-21-69 

Diesel generator 

Diesel generator 

The oil primer pump on the diesel engine was replaced. The orig-
inal pump had a broken diaphragm. 

The controls on the. diesel generator were cleaned and the oil was 
changed. A two-hour test run was completed satisfactorily. 

Overhead Crane 

7-19-69 
through 
7-31-69 

Electrical system The carriage was found to be very noisy when moved. Some bad 
bearings were replaced; however, the noise persisted and was 
then attributed to low motor voltage. The brushes on the 110-
volt slide bar were replaced, thus correcting the trouble. 

Miscellaneous 

8-18-69 
through 
8-29-69 

North Nash Hytor vacuum pump The north Nash Hytor vacuum pump became inoperative (internal 
binding). This pump is used for detecting water leaks around 
pool wall penetrations on the north side. The pump impeller 
was covered with a l£yer of cement-like material which was found 
to rub against the pump housing. The condition was corrected, 
and the pump was returned to service. 

8-18-69 No. 3 sump pump The sump pump in the expansion joint pit failed and was replaced 
with another unit. 



Table 10 (continued) 

Date Component Remarks 

8 -20-69 South basement sump pump The south sump pump in the pipe tunnel became inoperative due to 
bad bearings on September 19, 1969. Bearings were lubricated. 
The pump will be used as a standby until repairs can be made. 

9 -7-69 South Nash Hytor vacuum pump The south Nash Hytor vacuum pump failed (binding). This pump is 
used for detecting water leaks around the pool wall penetra-
tions on the south side. The trouble is similar to the trouble 
of the north Nash Hytor pump which occurred on August 18, 1969. 
The pump will be repaired at a later date. 

9--11-69 No. 5 sump pit pump The pump in No. 5 sump (decay pit) became inoperative and was 
replaced. 



Table 11. Status of Filters - Gaseous Waste Systems 

Type 
Filter 

Bank 
Designation 

Date Date Las t 
Installed Tested Type Test Retention 

Efficiency (%) 

Cell-Ventilation System 

CWS North June, 1964 3-3-69 DOP 99.997 
Charcoal Both* * 9-25-69 Elemental iodine 99.951** 
Charcoal Both* * 9-10-69 Methyl iodide 62.0 
CWS South 1-12-65 3-3-69 DOP 99.996 

Pressurizable Off-Gas 

CWS South 10-18-67 3-3-69 DOP 99.997 
Charcoal South 8-21-67 4-29-69 Elemental iodine 99.974 
Charcoal South 8-21-67 4-29-69 Methyl iodide 72.22 
CWS North 4-3-68 3-3-69 DOP 99.996 
Charcoal North 7-22-68 3-5-69 Elemental iodine 99.985 
Charcoal North 7-22-68 4-30-69 Methyl iodide 98.5 

Basement Hood Exhaust 

CWS North 9-12-67 9-17-69 DOP 99.996 
CWS South 4-5-66 9-17-69 DOP 99.997 

*Two banks of charcoal filters are in series--the north bank was installed August 23, 1967, and the 
south bank was installed October 17, 1967. 

**These banks were also tested on September 9, 1969 (99.717%), and September 17, 1969 (99.973%). The 
iodine used on September 9, 1969, was probably contaminated, resulting in poor test results. 
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EXPERIMENT FACILITIES AND CORE CHANGES 

Information relative to experiment facility assignments and usage 
is presented in Tables 12 and 13, respectively, while the core configura-
tion and facility locations at the end of the quarter are shown in Fig. 3. 
Three facility assignment changes were effected during the quarter, two 
of which were the result of the withdrawal of the Reactor Test Group of 
the General Electric Company effective August 31, 1969. The B-2 facility, 
designed for tests of instrumented fuel capsules, was transferred from 
General Electric to the Instrumentation and Controls Division, while the 
F-2 facility remained unassigned. The third change, the reassignment of 
the HB-6 beam hole, was inter-divisional; i.e., the Physics Division's 
time-of-flight experiment facility was removed and the equipment related 
to the measurement of the dipole moment of the neutron (also Physics 
Division) was installed. 

Changes in the lattice configuration are listed in Table 14. 
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Table 12. Facilities Assignments 

Facility Access 
Flange Nature of Experiment Division or 

Other Sponsor 

A-l 
A-2 
A-7 
A-9 
B-l 
B-2 

B-8 
B-9 
C-l 
C-2 and E-2 
D-8 

F-l 

F-2 

F-8 

F-9 

P-3 and P-7 
P-l, P-2, P-4, 
P-8, and P-9 

P-5 
P-6 
P-9+ 

HN-1 

V-2 

Lattice Positions 

V-ll On standby 
V-ll 

Fuel tests (on standby) 

V-10 Instrumented fuel tests 

V-l Radiation damage studies 
V-2 Fuel tests 
V-9 Fuel tests 

Radioisotope production 
V-3 Hydraulic tube No. 2 

V-8 
V-6 Fuel tests, radiation 

damage tes ts 
V-4 Hydraulic tube No. 1 

V-5 Fuel-meltdown tests 

Poolside Positions 

GCR capsule irradiations 

Radiation damage studies 
Radiation damage studies 
Pneumatic tube for activa-
tion analysis 

Large Facilities 

Molten salt loop experi-
ments ; on s tandby 

Operations 
Unassigned 
Unassigned 
Reactor Chemistry 
Unassigned 
Instrumentation and 
Controls 

Metals and Ceramics 
Reactor Chemistry 
Reactor Chemistry 
Isotopes 
Isotopes and Chem-
istry 

Unassigned 
Unassigned 

Isotopes and Solid 
State 

Reactor Chemistry 

Reactor 
Unassigned 

Metals and Ceramics 
Metals and Ceramics 
Chemistry 

Reactor Chemistry 

This facility is tentatively assigned to Isotopes Division to be 
used for uranium sleeve irradiations, replacing the facility in E-2. 
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Table 12 (continued) 

Facility Access 
Flange Nature of Experiment Division or 

Other Sponsor 
HN-2 
HN-3 

HN-4 

HS 

HB-1 
HB-2 

HB-3 
HB-4 
HB-5 
HB-6 

Pneumatic tube for activa-
tion analysis 

Neutron spectrometer 
(crystal) 

Equipped with gas-cooled 
loop 2 components (on 
s tandby) 

Beam Holes 

Fission fragments studies 
Neutron diffractometer 

Neutron diffractometer 
Neutron diffractometer 
Time-of-flight spectrometer 
Dipole moment of the neu-
tron 

Unassigned 
Chemistry and Ana-

lytical Chemistry 
Solid State 

Available for 
assignment 

Physics 
Solid State and 
Phys ics 

Solid State 
Chemistry 
Solid State 
Physics 



Table 13. Experiment Facility Usage 

Facility Date 
Installed 

Date 
Removed Description of Experiment Division or 

Other Sponsor 

A-2 6-25-69 Iodine irradiation tube Operations 

B-8 6-27-69 8-21-69 QRR-210, 32 aluminum tensile specimens Metals and Ceramics 

B-8 8-21-69 ORR-214, 50 stainless steel tensile specimens Metals and Ceramics 

C-l 4-28-69 C1-26, hollow cylinder of U02 (0.036 g 235U) Reactor Chemistry 

D-8 3-10-67 Hydraulic tube No. 2 used for isotope production and 
short-term irradiations 

Isotopes 

E-7 3-25-69 7-15-69 Standard ORR fuel element with outer concave and convex 
surfaces plated with 0.005 in. of nickel 

Operations and 
Reactor 

F-2 1-16-67 8-21-69 235 ORRF-5, fuel test capsule g U) General Electric 

F-8 6-2-64 Hydraulic tube No. 1 used for isotope production and 
short-term irradiations 

Isotopes 

GCR-5 1-18-69 05-UN3, capsule experiment Reactor 

P-5 4-28-69 8-20-69 ORR-212, 10 tube-burst specimens (Hastelloy N and 
Incoloy 800) 

Metals and Ceramics 

P-5 8-25-69 ORR-13, 48 INOR-8 and 28 stainless steel tensile speci-
mens 

Metals and Ceramics 

P-5a 6-26-69 8-21-69 SSD-0RR-94, 24 Charpy V and 26 carbon steel tensile 
s pec imens 

Solid State 

First piggy-back position 



Table 10 (continued) 

Facilit D a t e D a t e 
aci x y installed Removed Description of Experiment Division or 

Other Sponsor 

P-5 

P-5 

P-5 

P-6 

b 

a P-6 

P-9+ 

8-25-69 SSD-ORR-93, 24 Charpy V and 26 carbon steel tensile 
Spec imens 

6-26-69 7-1-69 Empty spacer can (dummy experiment) 

6-26-69 DSj SSD-ORR-93, 24 Charpy V and 26 carbon steel tensile specimens 
6-26-69 8-21-69 0RR-92, 24 Charpy V and 26 carbon steel tensile 

specimens 

6-27-69 8-20-69 0RR-91, 24 Charpy V and 26 carbon steel tensile 
s pec imens 

10-18-67 Pneumatic tube for activation analysis of short half-
lived isotopes 

Solid State 

Solid State 

Solid State 

Metals and Ceramics 

Metals and Ceramics 

Chemistry 

^First piggy-back position 
j j 

Second piggy-back position 
Third piggy-back position 
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Fig. 3. Research Assignments and Fuel Loading 9-30-69 
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Table 14. Facility and/or Lattice Changes 

f D a t e Remarks Lattice Position 
G-l 8-29-69 The Sb-Be neutron source was removed from 

the reactor after it was determined that 
the photoneutron level was sufficient to 
make the source unnecessary. This change 
and the measurement of the photoneutron 
level was made after the reactor had been 
shut down for approximately 10 days. 

E-8 8-30-69 Fuel in this position was replaced by beryl-
lium after it became difficult to install 
a fuel elem&nt. The difficulty was attrib-
uted to bowing of the F-8 hydraulic-tube 
facility (aluminum) which was then sched-
uled for removal. 

SPECIAL TESTS 

Reactivity Tests 

Reactivity tests were conducted just prior to beginning ORR cycle 
No. 88. These tests, made in core position C-5, were designed to deter-

235 
mine the relative worth of a fuel element (weight, ~131 g U), a water-
filled hole, an aluminum reflector element, and a beryllium reflector ele-
ment. In each case, the reactor power (~3,000 watts) was duplicated as 
indicated by the linear micromicroammeter channel; shim rods Nos. 1, 2, 
3, 4, and 5 were positioned at the same position during each test -with 
the difference in reactivity compensated by the No. 6 shim rod. The 
temperature remained constant within t0.5°F and the reactor coolant flow 
was maintained at 1,250 gpm. 

Table 15 gives the results of the tests with the reactivity worth 
values obtained from the most recent calibrat ion of the No. 6 shim rod 
(May 2, 1969). 
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Table 15. Results of Reactivity Tests, End ORR Cycle 88 

Core Position C-5 Condition No. 6 
Rod Position 

Value on the No. 6 Rod 
Integral Worth Curve 

% Ak/k 

Partially depleted (~131 g) 
fuel element 

14.575 3.72 

Water-filled hole, i.e., 
with fuel element removed 

A solid aluminum reflector 
e lement 

20.955 

19.170 

5.43 

5.12 

A solid beryllium reflector 
e lement 

17.215 4.65 

Neutron Source Test (Removal) 

The antimony-beryllium source was removed from position G-l of the 
lattice on August 29, 1969, following a shutdown of approximately ten 
days* duration. The output of the count rate channels (fission chamber) 
was carefully observed before and after the removal, with no detectable 
decrease in source level. 

Corrosion Measurements 

Corrosion data reported during the quarter is presented in Table 16. 
These results show considerable improvement of corrosion rates measured 
in the air-conditioning tower sump, indicating that the improved treat-
ment of this system has been effective. All other results reported also 
indicate effective corrosion protection. 



Table 16, Corrosion Sample Test Results 

Specimen 
Number 

Date 
Installed 

Date 
Removed 

Days 
Exposed 

Sample 
Material 

Average 
Penetration 
(mi Is/year) 

Location 

L-705 11-12-68 3-4-69 112. 1100 A1 0.05 Pool heat exchanger exit leg 
L-722 11-12-68 3-4-69 112 3003 A1 0.07 Pool heat exchanger exit leg 
L-736 11-12-68 3-4-69 112 6061 A1 0.06 Pool heat exchanger exit leg 
L-735 11-12-68 3-4-69 112 5052 A1 0.05 Pool heat exchanger exit leg 
L-701 1-27-69 4-30-69 93 1100 A1 0.04 ORR pool secondary tower sump 
L-723 1-27-69 4-30-69 93 3003 A1 0.04 ORR pool secondary tower sump 
L-734 1-27-69 4-30-69 93 6061 A1 0.04 ORR pool secondary tower sump 
L-747 1-27-69 4-30-69 93 5052 A1 1.0 ORR pool secondary tower sump 
DS-302 1-27-69 4-30-69 93 Mild steel 0.49 ORR secondary, south riser 
DS-301 1-27-69 4-30-69 93 Mild steel 0.48 ORR secondary, south riser 
DS-300 1-27-69 4-30-69 93 Mild steel 0.53 CPU secondary, south riser 
DS-299 1-27-69 4-30-69 93 Mild steel 1.02 ORR secondary, south riser 
DS-298 1-27-69 4-30-69 93 Mild steel 0.65 ORR secondary, south riser 
DS-297 1-27-69 4 <-30-69 93 Mild steel 0.96 ORR secondary, south riser 
DN̂ -028 1-27-69 4-30-69 93 Mild steel 0.70 Bldg. 3042 air-conditioning tower 

sump 
DN-029 1-27-69 4-30-69 93 Mild steel 0.62 Bldg. 3042 air-conditioning tower 

sump 
DN-030 .1-27-69 4-30-69 93. Mild steel 0.65 Bldg. 3042 air-conditioning tower 

sump 
L-481 1-27-69 4-30-69 93 Copper 0.02 Bldg. 3042 air-conditioning tower 

sump 
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UNUSUAL OCCURRENCES 

Fuel Cutting Incident, July 20, 1969 

The fuel-containing section of ORR shim-rod SR-22 was inadvertently 
cut through during routine preparation of the spent fuel for shipment to 
the reprocessing plant. The cut was made about 3/4 in. from the top of 
the fuel plates with a standard hacksaw blade which is part of the under-
water saw used for sectioning spent fuel elements and shim rods. The cut 
normally is made approximately 1/4 in. above the fuel plates. 

The error in the position of the cut was primarily caused by dis-
placement of the saw relative to the positioning devices designed to 
assist in locating the shim rod for the cutting operation. This move-
ment had been observed earlier, and repairs were attempted during the 
end-of-cycle-86 shutdown when the saw was repos'itibn^d. However, lines 
scribed on the side of the shim rod, which are provided as a final check 
of the proper cutting position, were not used during the operation. 

Shim rod SR-22 had been removed from the ORR core on April 27, 1969, 
and therefore the short-lived fission products were not present. The 
immediate effects of the incident were: (1) the spread of many fine par-
ticles throughout the water near the sawing operation; (2) an increase 
in radiation level above the working area to ~100 mr/hr (normal back-
ground, mr/hr); (3) contamination of the pool overflow gutters; 
(4) contamination of the pool parapet in the immediate vicinity of the 
sawing operation; and (5) contamination of tools used during the opera-
tion. There was no appreciable increase in the activity of the pool 
water, as measured daily by the Reactor Operations Department; and the 
Operations personnel participating in the sawing operation did not receive 
a radiation dose significantly larger than normally expected for this job. 

It is estimated that »v0.26 g of mixed fission products were trans-
144 

ferred to the pool water because of this incident and Ce was identi-
fied as the major nuclide. Because of the presence of the contaminants, 
the routine of operational activities was altered to ensure control in 
preventing the spread of contamination. The adverse effect on the reac-
tor operating time has been nil. In fact, the major shutdown was conducted 
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using the normal allocation of manpower without lowering the pool water. 
This was the first time in the history of the ORR that all experiment 
insertions and removals were performed remotely--and this was accomplished 
without extending the shutdown. 

Cleanup of the system is being accomplished by the use of an under-
water vacuum cleaning system. This technique has been quite effective in 
removing the contaminants which are largely particulate; however, total 
cleanup will require several months. 


