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SUMMARY 

The ORR was in service 88.7% of the time during October, November, 
and December of 1971. The average power level during operation was 
29.9 Mw, resulting in a total energy production of 2,441 Mwd. Fuel 
usage remained quite satisfactory, as the average burnup (consumption of 
23 5U) for those elements depleted during the quarter was 51.8% as com-
pared with an average of 49.5% for calendar year 1970. An increase in 
shim rod utilization is evidenced by (Li increased bumup of shim-rod 
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elements 0W6% this quarter as compared with M>4% for calendar year 1970). 
Reactor downtime totaled approximately 250 hrs of which only 0.233 

hrs was unscheduled. End-of-cycle shutdowns comprised 86% of the total 
downtime, with the remainder used principally for refueling and experi-
ment work. 

Instrumentation for the reactor and the associated process systems 
functioned quite satisfactorily with, generally, only routine maintenance 
requirements. Two ionization chambers required replacement (No. 2 safety 
and noise monitor); however, the chamber for the noise monitor hadbeen, 
in service for approximately nine years. 

Alterations to the normal off-gas (NOG) filter system were completed, 
providing satisfactory drainage for the filter boxes and adequate sampling 
points to facilitate efficiency tests. 

OPERATION 

Operating data for the quarter are compared with similar data for 
the previous quarter in Table 1, where data for the years 1970 and 1971 
are also presented. In general, the data indicate stable operation with 
no unexpected variations. The quarter encompassed parts of cycles 101 
and 103 and all of cycle 102, as shown in Table 2. 
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Table 1. ORR Basic Operating Data 
October, November, and December of 1971 

This Last Calendar 
Quarter Quarter Year 1971 

Calendar 
Year 1970 

Total energy, Mwd 
Average power, 
Mw/operating hr 

Time operating, % 

Availability, % 

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

ml 

Reactor water resistivity, 
ohm-cm (av) 

Pool water resistivity, 
ohm-cm (av) 

Fuel elements depleted 

Average burnup of fuel 
elements depleted, % 

Shim rods depleted 

Average burnup of shim 
rods depleted, % 

Radioisotope samples 

Research samples 

2,440.6 2,560.5 

29.9 

88.7 

92.0 

Pool water radioactivity, 
c/min (av) 680 
ml 

51.8 

2 

76.4 

27 

13 

29.8 

93.3 

95.8 

29,700 31,800 

750 

480,000 535,000 

15 16 

53.9 

1 

69.0 

33 

20 

9,714,9 

29.8 

89.1 

91.5 

32,687 

635 

896,000 1,080,000 914,000 

557,000 

74 

52.9 

11 

70.5 

131 

48 

9,748.0 

30.0 

88.9 

90.5 

36,900 

668 

825,000 

644,000 

104 

49.5 

12 

63.7 

227 

15 



Table 2. Cycles of Operation 

Cycle No Date Begun Date Ended Accumulated Energy 
(Mwd) 

101 August 19, 1971 October 10, 1971 1,517.76* 
102 October 14, 1971 December 5, 1971 1,522.82 
103 December 10, 1971 In progress 637.26 

284.0 Mwd accumulated this quarter. 

FUEL USAGE AND INVENTORY 

Fifteen fuel elements were declared spent during the quarter ( 235U 
content below 120 g) and 31 new elements were placed in service. Two 
shim rods were declared spent with an average burnup of 76.4% as compared 
with 69.0% for the previous quarter. Other details of fuel usage and 
inventory may be found in Tables 1 and 3. 
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Table 3. ORR Fuel Status 
This Last Calendar Calendar 
Quarter Quarter Year 1971 Year 1970 

Depleted fuel elements 
transferred for chemical 
separation 0 38 74 114 

Average percent buraup of 
fuel elements transferred 53.1 52.4 48.9 

New fuel elements placed in 
service 31 16 97 78 

New fuel elements available * for use 148 179 
Depleted shim rods trans-
ferred for chemical separa-
tion 0 4 10 12 

Average percent burnup of 
shim rods transferred 71.5 67.6 65.1 

New shim roda placed in 
service 2 1 11 12 

New shim rodo available for 
use 10 7 

New shim-rod fuel assemblies 
available for use 0 1 

- — . 

Includes four partial fuel elements. 
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SHUTDOWNS AND POWER REDUCTIONS 

Operation of the reactor was interrupted by 11 shutdowns and 5 
power reductions. Eight of the shutdowns were scheduled, principally 
for refueling and experiment work as described in Tables 4 and 6. 
Unscheduled shutdowns are detailed in Table 5, while Table 7 provides a 
description of those power reductions which did not result in a shutdown. 

Table 4. Summary of Shutdowns 

Description of Shutdown Number Downtime (hr) 

Scheduled 

Regular, end of cycle 2 213.816 
Regular, refueling, iodine removal, and 
experiment work 3 26.717 

Regular, refueling and iodine removal 2 7.616 

Special, experiment work 1.367 

Subtotal 8 249.516 

Unscheduled 
Equipment failure, reactor 1 0.100 

Human error 2 0.133 
Subtotal _3 0.233 
Total 11 249.749 
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Table 5. ORR Unscheduled Shutdowns, Details 

_ ̂  Duration - , Date ,, x Remarks (hr) 

10-29-71 0.100 The reactor power sagged to below the accountable 
level following an automatic power reduction due to 
high exit water temperature. The high-temperature 
condition was caused by loss of water in the 
secondary system (failure of the tower make-up 
valve). 

11-1-71 0.083 An automatic setback to below the accountable power 
level resulted from low steam-supply pressure at 
the cell-ventilation backup turbine. Personnel in 
the stack area (Laboratory Facilities Dept.) were 
attempting to adjust (lower) the steam-supply pres-
sure and inadvertently exceeded the desired 
reduction. 

11-5-71 0.050 The pool cooling flow was reduced to below 550 gpm 
when the pool demineralizer discharge was routed to 
the center pool. The subsequent automatic power 
reduction (reverse) resulted in a power reduction 
to below the accountable level. 



Table 6. ORR Scheduled Shutdowns, Details 

Date Duration 
(hr) 

End 
Cycle Reuarks 

10-1-71 4.200 1C1C The reactor was shut down for refueling, isotope (iodine, xenon), and 
limited experir.dnt work. 

10-10-71 96,516 101 This shutdown terminated operating cycle 101. Operations' work was 
essentially routine in nature while experiment activity was limited to 
replacement of the beam deflection plates at HB-6. Maintenance 
activities included replacement of the No. 3 primary pump motor and the 
installation of sample lines (for efficiency tests) downstream of each 
NOG filter bank. 

10-14-71 1.367 The reactor was shut down following a low-power run (N^) for special 
measurements at the HB-6 experiment. 

10-29-71 6.600 102A The reactor was shut down for refueling, isotope (iodine9 xenon), and 
limited experiment work at HB-6. 

11-12-71 3.683 102B The reactor refueled, and isotope (iodine, xenon) work was accom-
plished. 

11-18-71 15.917 10'iC The reactor was ,.2faeled, and isotope (iodine, xenon) work was completed. 
Experiment work included the removal of on2 experiment (04-P9) and the 
insertion of one experiment (MINT-1). 

12-5-71 117.300 102 This shutdown terminated operating cycle 102. Shutdown maintenance was 
routine. Operational activities included the cleaning of the primary 
side (tube interior surfaces) of the pool heat exchanger. Experimental 
activities included the removal of an experiment from the C-l facility, 
the insertion of two new experiments (P-5 and P-5, pb), and the 
replacement of the deflector plates for the HB-6 experiment. 

12-27-71 3.933 103A The reactor was refueled, and isotope (iodine, xenor) work was completed. 

Normal off-gas, 



Table 7. Reductions in ORR Power not Resulting in Shutdowns 

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

10-4-71 Loop II experiment Setback 

10-15-71 UN-5 experiment 

10-16-71 UN-6 experiment 

10-26-71 UN-6 experiment 

11-23-71 HB-6 experiment 

Setback 

Setback 

Automatic 
setback 

Manual 
setback 

29.7 

28.8 

28.8 

"L 

N„ 

An intentional momentary setback was initiated 
to check the circuitry associated with the 
"Be Moderator High Temperature" from the 
Loop II experiment facility. 

This setback was an intentional check of the 
experiment circuitry following a planned 
change. 

A momentary setback was initiated as a check 
after a scheduled change in circuitry had been 
completed. 

Instrument trouble initiated this power 
reduction. 

The reactor power was reduced to permit removal 
of the outer collimator liner. 
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INSTRUMENTATION AND REACTOR CONTROLS 

Table 8 is a summary of maintenance and changes to the instrumenta-
tion for the reactor complex and, for the most part, reflects rather rou-
tine events. It is of interest to note that two ionization chambers were 
replaced, namely, the No. 2 safety chamber and the noise-monitor chamber. 
Details of the ionization chamber changes are given in Table 9. 

PROCESS SYSTEMS AND MECHANICAL COMPONENTS 

The various process systems functioned as designed without imposing 
maintenance problems. Preventive maintenance of interest included the 
inspection of the No. 2 reactor heat exchanger (secondary side) which was 
found to be quite clean and free of corrosion evidence and a similar 
inspection of the primary side of the pool heat exchanger which, however, 
was routinely cleaned by brushing and hosing the inside of the tubes. 

The relatively new NOG filter banks were equipped with all metal 
prefliters on an experimental basis because of suspected entrainment of 
water. Investigation revealed that the water observed was not entrained 
and additional drains were installed to alleviate the problem. The NOG 
system was then returned to service using standard Fiberglas prefilters. 

Table 10 provides a listing of maintenance and changes to the process 
systems, while Table 11 summarizes the results of efficiency1 tests of the 
various gaseous-waste filter systems. 

EXPERIMENT FACILITIES AND CORE CHANGES 

Experiment facility assignments and usage are listed in Tables 12 
and 13, respectively, while lattice configurations used during various 
operating cycles are depicted in Figures 1 and 2. 
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ORNL DWG. 72-4582 

ORE LATTICE LOADING 

For Fuel Cycles 101D and 102A • 

1 2 3 4 5 6 7 8 9 

A Be Be Fuel Fuel Fuel Fuel | L Be E 

B Be E Fuel SR Fuel SR 

• • • • • • 

Fuel Be E 

C E Be Fuel Fuel Fuel Fuel Fuel Be Be 

D Be Be Fuel SR Fuel SR Fuel HT Be 

E 
Be 131j Fuel Fuel Fuel Fuel Fuel Be Be 

F 
Be E Fuel SR Fuel SR Fuel Be E 

6 Be Be Be Be Be Be Be Be Be 

LATTICE COMPONENT NUMBER 

Fuel 23 

Shin Rod (SR) 6 

Beryllium (Be) 25 

Experiment (E) 7 
131 Iodine Sleeve ( I ) 1 

Isotope Stringer (Iso) 0 

Hydraulic Tube (HT) 1 

Fig. 1. ORR Lattice Configuration, October 1, 1971, through 
October 28, 1971 



11 

ORNL DWG, 72-4583 
ORR LATTICE LOADING 

For Fuel Cycles 102B. 102C. 102D. 103A. and 103B 

1 2 3 4 5 6 7 8 9 
T 

A 
Be Be Fuel Fuel Fuel Fuel I Be Be E 

B 
Be E Fuel SR Fuel SR 

1 1 

Fuel Be E 

C 
E Be Fuel Fuel Fuel Fuel Fuel Be Be 

D 
Be Be Fuel SR Fuel SR Fuel HT Be 

E 
Be 131z Fuel Fuel Fuel Fuel Fuel Be Be 

F 
Be £ Fuel SR Fuel SR Fuel Be E 

G 
Be Be Be Be Be Be i Fuel Be Be 

LATTICE COMPONENT NUMBER 

Fuel 2 4 

Shim Rod (SR) 6 

Beryllima (Be) 2 5 

Experiment (E) 6 

Iodine Sleeve ( 1 3 1I> 1 

Isotope Stringer (Iso) 0 

Hydraulic Tube (HT) 1 

Fig. 2. ORR Lattice Configuration, October 29, 1971, through 
December 31, 1971 
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PROCEDURE ADDITIONS OR REVISIONS 

Several revisions (approximately 20) to the ORR operating manual 
were completed during the quarter. Table 14 provides a listing of the 
sections revised and gives a brief description of the changes made. 

SPECIAL TESTS AND INCIDENT REPORTS 

No special measurements, i.e., flux runs, reactivity tests, or simi 
lar activities,were made during the quarter. 

Incident Reports Nos. ORNL 71-33, ORNL 71-34, and ORNL 71-37 were 
issued in reference to the unscheduled shutdowns as listed in Table 5. 



Table 8. Maintenance and. Changes, Instrumentation and Controls 

Date Component Trouble or Change Reason or Maintenance 

No. 1 Counting-Rate Channel 

No maintenance or changes were required. 

No. 2 Counting-Rate Channel 

12-6-71 Counting-rate meter Unit replaced This replacement was made to correct inter 
mittent erratic readout that had been 
occurring for a few days preceding the 
change. 

No. 1 Log-N Channel 

12-7-71 Period sigma amplifier Unit replaced 
(also serves No. 2 
log-N channel) 

While performing the end-of-cycle shutdown 
instrumentation checks, the sigma bus volt-
age was found to be too high; this was 
caused by a faulty vacuum tube. 

No. 2 Log-N Channel 

10-13-71 Log-N power supply Faulty transformer The power supply was replaced. The trouble 
was located and proper repairs were com-
pleted during the end-of-cycle instrumenta-
tion checkout. 



Table 10 (continued) 

Date Component Trouble or Change Reason or Maintenance 

11-29-71 Log-N amplifier Unit replaced The amplifier was replaced in an attempt to 
eliminate noise spikes on the period 
recorder. 

12-28-71 No. 2 log-N period Replaced drive string The readout was erroneous. 
recorder 

No. 1 Safety Channel 

No maintenance or changes were required. 

No. 2 Safety Channel 

10-12-71 No. 2 safety recorder Faulty bearings in The balance motor was replaced. The trouble 
balance motor was located, and proper repairs were com-

pleted during the end-of-cycle instrumenta-
tion checkout. 

11-24-71 No. 2 safety chamber Chamber failure Chamber PCP-III-106-66-3 was replaced with 
chamber PCP-III-106-66-5. 

No. 3 Safety Channel 

No maintenance or changes were required. 



Table 10 (continued) 

Date Component Trouble or Change Reason or Maintenance 

Magnet Amplifiers 

12-27-71 Nos. 4A and 4B magnet 
amplifiers 

Replaced four Slight variations (drifting) of the magnet 
voltage-regulating current prompted this change, 
tubes 

No. 1 Gamma Channel 

10-28-71 South gamma -recorder Replaced 
amplifier 

This replacement was made to correct erratic 
readout. 

No. 2 Gamma Channel 

No maintenance or changes were required. 

16 16 North and South Channels 

No maintenance or changes were required. 

Micromicroammeter Channel 

No maintenance or changes were required. 



Table 10 (continued) 

Date Component Trouble or Change Reason or Maintenance 

Servo Channel 

No maintenance or changes were required. 

Reactor Noise Monitor 

10-14-71 Noise monitor chamber Faulty chamber The chamber was replaced with a spare Reuter-
Stokes chamber, CTC-5. It was necessary 
to lengthen the signal leads for the new 
chamber before placing it in service on 
October 28, 1971. 

Radiation Detection Instrumentation 

No maintenance or changes were required. 

Process Instrumentation 

Replaced battery The readout was erratic. 

Replaced the recorder The readout was erratic, 
amplifier 

10-5-71 No. 1 outlet tempera-
ture recorder 

10-6-71 No. 1 outlet tempera-
ture recorder 



Table 10 (continued) 

Date Component Trouble or Change Reason or Maintenance 

11-5-71 Temperature recorder 

11-18-71 Pool cooling flow 
switch 

12-1-71 Pool secondary pH 
system 

12-14-71 Pool secondary pH 
controller 

Freezing alarm not 
working correctly 

Changed trip point 
from 550 gpm to 
500 gpm 

Readout oscillating 

Unit replaced 

A thermistor for the outside temperature 
freezing alarm was replaced. 

The 550-gpm setpoint was too close to the 
operating flow rate. 

The controller amplifier and immersion probes 
were replaced. The readout was satisfac-
tory following the replacement. 

The unit was replaced in an attempt to cor-
rect erratic readout. 

12-17-71 Pool secondary pH 
meter 

Unit retubad The vacuum tubes were replaced to help deter-
mine the source of electrical "noise". 

12-17-71 Reactor secondary pH 
controller and 
amplifier 

12-20-71 Reactor tower pH 
recorder slide wire 

Unit replaced 

Replaced 

The unit was replaced as part of the continu-
ing effort to improve the performance of 
the instrumentation. 

The slide wire which was replaced had flat 
spots caused by wear. 

Facility Radiation and Contamination Alarm System 

10-19-71 Continuous air monitor Faulty relay 
(hot cell) 

10-20-71 Continuous air monitor Erratic readout 
(basement northwest) 

The relay was replaced. 

The recorder was repaired. 



Table 8 (continued) 

Date Component Trouble or Change Reason or Maintenance 

10-25-71 Control room Monitron Replaced capacitor The unit became inoperative. 
12-27-71 Monitron (2nd level Replaced capacitors The unit b<?,came inoperative, 

west) 



Table 9. Present Status of Ionization Chambers and Fission Chambers 

Chanber 
fsrial No. Location Present 

Service 
Date Present 
Service Started 

Previous 
Service Remarks 

Installed Cham* ers 

PCP-III-106-66-9 Position 7 No. 1 safety September, 1966 
(safety) 

None 

PCP-IIT-106-66-5 Position 2 No. 2 safety Nove^er, 1971 
and No. 2 
log N 

PCP-II-106-66-3 Position 4 

PCP-II-106-63-4 Position 5 

No. 3 safety 
and No. 1 
log N 

Servo and 
micromicro-
ammeter 

May, 1964 (safety) 
March, 1970 
(log N) 

June, 1964 

TSM-2-F45 Poolside No. 1 count- April 26, 1971 
ing rate, 
north 

ORR 

None 

None 

None 

No trouble; fabricated at 
ORNL. The compensated 
section was not used 
until February, 1969, 
when it was connected 
to the No. 1 log-N chan-
nel until March, 1970. 

Used as No. 2 safety and 
No. 2 log N from 
Sept. 27, 1968, to 
July 22, 1970, and from 
May 7, 1971, to May 20, 
1971. 

No trouble; fabricated by 
O S I 1 L . 

No trouble; fabricated by 
ORNL. 

This assembly replaced fis-
sion chamber "snake" 
assembly S27-34R-F29. 



Table 10 (continued) 

Chamber 
Serial No. Location Present 

Service 
Date Present 
Service Started 

Previous 
Service Remarks 

PCP-II-105-6 3-1 Poolside, 
south 

PCP-II-105-63-3 Poolside, 
north 

TSM-1-F52 Poolside 

No. 1 gamma, March 31, 1970 
south 

No. 2 gamma, August 17, 1971 
north 

No. 2 count- April 26, 1971 
ing rate 

None 

ORR 

None 

This assembly was used as 
No. 1 gamma, south, 
from April, 1964, until 
March, 1970. 

This assembly replaced 
fission chamber "snake" 
assembly S3-8R-F22. 

Spare Chambers 

PCP-III-106-66-2 ORR plug 
storage 

PCP-III-106-66-3 ORR plug 
storage 

S27-34R-F29 

S3-8R-F22 

ORR plug 
storage 

ORR plug 
storage 

Awaiting 
repair 

Awaiting 
repair 

Awaiting 
repair 

Awaiting 
repair 

May 7, 1971 

November, 1971 

April 26, 1971 

April 26, 1971 

BSR and 
ORR 

ORR 

ORR 

ORR 

Used as No. 2 safety and 
No. 2 log N. 

Used in BSR as No. 1 
safety and log N. Used 
as No. 2 safety and 
log N from May, 1971, 
until November, 1971. 

Used as No. 1 counting 
rate from July 28, 1970, 
to April 26, 1971. 

Used as No. 2 counting 
rate from January 14, 
1970, to April 26, 1971. 



Table 10 (continued) 

Chamber 
Serial No, Location Present 

Service 
Date Present 
Service Started 

Previous 
Service Remarks 

S14-26R-38F 

S26-31R-F51 

S7-12R-F29 

S20-26R-F24 

Instrument 
shop, 
ORR 

Instrument 
shop, 
ORR 

Instrument 
shop, 
ORR 

Instrument 
shop, 
ORR 

Awaiting 
repair 

Awaiting 
repair 

Awaiting 
repair 

Awaiting 
repair 

July 28, 1970 

January 14, 1970 

ORR 

ORR 

ORR 

August 19, 1968 ORR 

Used as No. 1 counting 
rate from Sept. 12, 1969, 
to July 28, 1970. 

Fission chamber "snake" 
assembly replaced fis-
sion chamber S7-12R-F29; 
S26-31R-F51 failed and 
1s in the instrument 
shop for repairs. 

Removed from No. 2 count-
ing rate channel when 
the preamplifier 
failed. 

Used as No. 2 counting 
rate chamber from June, 
1967, to August 19, 
1968. 



Table 10. Process Systems, Maintenance and Changes 

Date Component Remarks 

Reactor Primary Cooling System 

10-1-71 

10-11-71 
and 
10-12-71 

No. 3 primary water 
pump 

No. 3 primary water 
pump 

The coupling and alignment were checked and found to be satis-
factory. The maintenance check was performed in an attempt to 
locate a rattling noise either in the pump or motor. 

The motor was replaced, new wire was installed from motor to 
junction box, and the motor was aligned with the pump. 

10-12-71 
and 
10-13-71 

10-12-71 

10-12-71 

10-11-71 
through 
10-14-71 

No. 1 primary water 
pump 

No. 2 primary water 
pump 

Bypass filters 

South facility cooling 
pump 

The check valve was removed for inspection; no visible defects 
were found. The pump or the piping or both, however, changed 
position while the check valve was out, making re-alignment of 
the piping and the pump necessary. 

New wire was installed from the motor to the junction box. 

The filter cartridges were changed. 

New bearings and seals were installed. 

10-14-71 Water valve on line 101 
in the pipe chase 

The routine end-of-cycle pipe-chase inspection revealed a water 
leak. Satisfactory repairs were made by tightening the valve 
packing and the valve bonnet. 

12-6-71 No. 1 primary water 
pump 

The motor leads from the junction box to the motor (approxi-
mately 6 ft) were replaced. 



Table 10 (continued) 

Date Component Remarks 

12-7-71 

12-7-71 

12-14-71 

Electric shutdown 
pump motor 

Bypass filters 

Reactor south anion 
demineralizer 

The starter relay for the motor was found to be n o i s y . Replace-
ment was delayed until a spare could be obtained. 

The filter cartridges were changed. 

A faulty diaphragm in valve S-20 was replaced. 

Reactor Secondary Cooling System 

10-11-71 

10-11-71 

10-27-71 

11-1-71 

Cooling tower basin 

No. 2 reactor heat 
exchanger 

Cooling tower acid 
tank 

Cooling tower auto-
matic water makeup 
valve 

The basin and screens were cleaned. 

The dished heads were removed to facilitate routine inspection 
of the secondary side of the heat exchanger. The tubes were 
found to be quite clean (inside), while the heads (inlet and 
exit) showed no appreciable evidence of corrosion or fouling. 
Smear tests indicated that no radioactive materials were pres-
ent. New gaskets were installed when the heads were replaced. 

The drain valves were replaced because of corrosion. 

The valve operator (bonnet section) was lubricated and exercised 
to free it of binding. 

10-11-71 North secondary cool-
ing fan 

Oil was added to the gear box to replace the amount lost because 
of a slight leak, apparently through the oil seal. 



Table 10 (continued) 

Date Component Remarks 

11-16-71 

12-6-71 
through 
12-8-71 

12-7-71 
and 
12-8-71 

Cooling tower auto-
matic water makeup 
valve 

No. 3 secondary water 
pump 

The valve was replaced because of mechanical binding. 

The seal gland, which was worn, was replaced. 

Cooling tower and fan The faulty oil seal on the north cooling fan was replaced. The 
basin and screens were cleaned. 

Pool Primary Cooling System 

10-12-71 

12-6-71 
through 
12-8-71 

Bypass filters 

Heat exchanger 

The filter cartridges were changed. 

The south head of the exchanger and the external piping were 
removed; and after the primary side (inside of tubes) was 
cleaned, the heat exchanger was re-assembled. 

Pool Secondary Cooling System 

10-5-71 

10-12-71 

Cooling fan 

Cooling tower and fan 

The faulty coupling between the fan motor and fan gear box was 
replaced. 

The basin and screen were cleaned, and the fan gear box and 
motor were painted. 



Table 10 (continued) 

Date Component Remarks 

10-12-71 Corrosion coupons Coupons L-720 and L-729 were removed from the pool heat-
exchanger exit line, and coupons L-712 and L-724 were 
installed in the same location. 

10-29-71 Cooling tower fan 
motor 

The outer race of the outboard bearing was secured in the bear-
ing block by cementing it in place with Locktite. 

12-27-71 Cooling tower water 
pump and lines 

A new steam trap was installed on the steam tracing system. 

Emergency Cooling System 

10-14-71 dc alarm system Functional tests of the ammeters and voltmeters on all three 
units confirmed that the systems were in satisfactory 
condition. 

11-8-71 No. 3 dc unit 
and 
11-12-71 

11-18-71 

11-29-71 

No. 3 dc unit 

No. 3 dc unit 

The low ampere relay was replaced with a new modified relay as 
specified in Mechanical Design Change Memo No. ORR-15. The 
changes made did not correct the problem of receiving low cur-
rent voltage alarms. The dc motor armature was inspected and 
found to be worn, and the brushes were replaced. 

The motor was removed and sent to the shop for repair of the 
worn armature. 

Output relays were installed in the "Hi-Volt" microsentry relay 
in an attempt to eliminate false alarms. 



Table 10 (continued) 

Date Component Remarks 

12-6-71 No, 3 dc unit The motor which had been removed and sent to the shop on 
November 18, 1971, was reinstalled. The commutator had been 
turned and new brushes installed. 

12-6-71 No. 2 dc unit 
and 
12-7-71 

The motor was removed and sent to the shop. The commutator was 
turned and new bru&iies were installed. The motor was 
reinstalled. 

12-8-71 dc alarm system Functional test of the equipment and alarms confirmed that the 
systems were in satisfactory condition. 

Cell-Ventilation System 

12-6-71 
through 
12-10-71 

Steam turbine The turbine was removed from service for repairs. Considerable 
trouble was experienced with the governor before satisfactory 
operation was obtained. The packing in the steam valve oper-
ated by the governor was found to be defective. 

Normal Off-Gas (NOG) System 

10-6-71 East filter bank A new charcoal filter was installed. 

10-6-71 Roughing filters The prefliter (Neva-Clog) was removed for modification. The 
Neva-Clog filter from the east filter bank was installed in 
the west filter bank. 

10-6-71 West filter bank A Plexiglas access opening cover was installed to facilitate 
checks for moisture accumulation. 



Table 10 (continued) 

Date Component Remarks 

10-8-71 

10-12-71 

10-15-71 

12-21-71 

West filter bank 

East aid vest filter 
bankj 

Roughing filters 

Roughing filters 

The Neva-Clog filter was temporarily removed so tests could be 
performed on the charcoal filter. 

New downstream sample lines were installed. The water lines 
were insulated. 

The Neva-Clog filters were installed in the east and west filter 
banks. The west bank was placed in service with the east bank 
in standby. The Neva-Clog material on the west filter was 
reversed (turned over) because it was originally installed 
incorrectly. 

The Neva-Clog filters in both banks were replaced with standard 
Fiberglas filters because of the excessive pressure drop 
across the Neva-Clog units. 

Fressurizable Off-Gas <P0G) System 

No maintenance or changes were required. 

Electrical System 

10-11-71 
through 
10-14-71 

Miscellaneous breaker 
panels for electric 
motors 

Routine inspection and cleaning were completed. 



Table 10 (continued) 

Date Component Remarks 

12-6-71 
through 
12-9-71 

Miscellaneous breaker 
panels for electric 
motors 

Routine inspection and cleaning were completed. 

Emergency Electrical System 

10-10-71 
and 
12-7-71 

Diesel generator The routine end-of-cycle load test was performed with satisfac-
tory results. 

Moisture Removal System (Imbedded Aluminum Lines) 
N> 
00 

11-2-71 
through 
11-10-71 

Southwest Nash-Hytor 
vacuum pump 

The pump was removed for repairs because the rotor would not 
turn. An accumulation of solids on the inside of the pump 
had caused interference. 

11-10-71 

11-10-71 

Southeast Nash-Hytor 
vacuum motor 

Moisture removal 
vacuum gauges 

The motor with new overloads was reinstalled. 

Seven faulty gauges were replaced. 

Miscellaneous 

10-11-71 Reactor primary water Damaged insulation on piping for the storage tanks was replaced, 
storage tanks 



Table 10 (continued) 

Date Component Remarks 

10-13-71 Reactor heat-exchanger 
pit 

A faulty steam valve was replaced. 

11-10-71 No. 6 building exhaust 
fan 

The motor was replaced because of a faulty bearing. 

12-7-71 
through 
12-9-71 

Radiography facility The helium purge lines were replaced. Leak checks were run. The 
results were satisfactory. 

12-9-71 Building 3042 crane The "up-and-down" switch failed on the one-ton crane. Repairs 
were made by cleaning the contacts on the "up-and-down" button. 

12-16-71 Radiography facility The helium purge lines to the camera box were leak checked. 
The results were satisfactory. 



fable 11. Status of Filters - Gaseous Waste Systems 
Type 
Filter 

Bank 
Designation 

Date 
Installed 

Date Last 
Tested Type Test Retention 

Efficiency (%) 

CWS 

Charcoal 

Charcoal 

CWS 
Charcoal 
Charcoal 
CWS 
Charcoal 
Charcoal 

CWS 
CWS 

Overall 

Both banks 

Both banks 

North 
North 
North 
South 
South 
South 

South 
North 

North, June, 1964; 
South, 1-12-65 

North, 8-23-67; 
South, 10-17-67 

North, 8-23-67; 
South, 10-17-67 

Cell-Ventilation System 
10-11-71 

8-24-71 

8-10-71 

Pressurizable Off-Gas 
4-3-68 10-11-71 
7-22-68 8-17-71 
7-22-68 10-U-71 
10-18-67 10-11-71 
12-8-69 8-16-71 
12-8-69 12-6-71 

Basement Hood Exhaust 

7-16-70 9-17-71 
7-16-70 9-17-71 

D0P 

Methyl iodide 

Elemental iodine 

D0P 
Elemental iodine 
Methyl iodide 
DOP 
Methyl iodide 
Elemental iodine 

DOP 
DOP 

99.997 

41.0 

99.979 

99.990 
99.906 
96.413 
99.994 
97.27 
99.983 

99.993 
99.996 

The CWS filters in the cell-ventilation system were checked in series. 



Table 10 (continued) 

Type 
Filter 

Bank 
Designation 

Date 
Installed 

Date Last 
Tested Type Test Retention 

Efficiency (%) 

CWS 
Charcoal 
CWS 
Charcoal 

West 
West 
East 
East 

8-25-71 
8-25-71 
9-15-71 
10-6-71 

Normal Off-Gas 

10-13-71 
10-13-71 
10-13-71 
10-13-71 

DOP 
Elemental iodine 
DOP 
Elemental iodine 

99.998 
99.962 
99.998 
99.972 
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l*ble 12. Facilities Assignments (End of Quarter) 

acility Access 
Flange Nature of Experiment Division or 

Other Sponsor 

8 - 2 

• i&^zf 

E-2 

y-z 

F - f 

F - 4 

P-l and P-9 

P-5 

V-ll 

V-il 

V-2 

V-10 

V-l 

V-2 

V-9 

N o s e 

V-3 

V-8 

V-6 

V - 4 

V-S 

Lattice Positions 

Equipped with a facility 
tube 

Equipped with a facility 
tube 

Equipped with a facility 
tube 

Radioisotope (iodine and 
xenon) production 

Hydraulic tube Ho. 2 

Equipped with a facility 
tube 

Equipped with a facility 
tube 

Poolside Positions 

for assign-

for assign-

for assign* 

for assign* 

for assign-

for assign* 

Available 
went 

Available 
went 

Available 
merit 

Available 
saent 

Available 
went 

Available 
m e a t 

Reactor 

Isotopes 

Isotopes and Chemis-
try 

Available for assign-
ment 

Available for assign-
ment 

Available for assign-
ment 

Available for assign-
ment 

None GCR capsule irradiations Reactor 

None Available for assign* 
ment 

None Radiation-damage studies Metals and Ceramics 

*This is a?signed for part-time use. 
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Table 12 (continued) 

Facility Access 
Flange Nature of Experiment Division or 

Other Sponsor 

P-6 None Available for assign-
ment 

P-9b None Neutron radiography Operations and Metals 
and Ceramics 

None Pneumatic tube for activa-
tion analysis 

Large Facilities 

Chemistry 

HN-1 None Beam hole or loop experi-
ments 

Available for assign-
ment 

HN-2 None Available for assign-
ment 

m-3 None Pneumatic tube for activa-
tion analysis 

Chemistry and Ana-
lytical Chemistry 

HN-4 None Equipped with a collimator Available for assign-
ment 

HS None Equipped with gas-cooled 
loop 2 components (on 
standby) 

Beam Holes 

Available for assign-
ment 

HB-i None Fission fragments studies Physics 
HB-2 None Neutron diffractometer Solid State 
HB-3 None Neutron diffractometer Solid State 
HB-4 None Neutron diffractometer Chemistry 
HB-5 None Available for beam-type 

experiment 
Unassigned 

HB-6 None Dlpole moment of the neu-
tron 

Physics 

The installation of these facilities does not prevent the use of P-9 
position for capsule irradiation. 



Table 13. Experiment Facility Usage 

Facility Date 
Installed 

Date 
Removed Description of Experiment Division or 

Other Sponsor 

C-l 

D-8 

F-2 

GCR P2-B 

GCR P3-A 

GCR P3-B 

GCR P4-A 

GCR P7-A 

P-5 

P-5-A 

P-8 

P-9 

6-23-71 12-6-71 Experiment Cl-28-2 containing bonded fuel 
sticks along with several columns of coated 
particles in a graphite matrix—total 
volume of particles 60%, of which 12% was 
fissionable. There are two bonded beds; 
each contains 0.076 g of 235U. 

3-10-67 Hydraulic tube No. 2 used for isotope produc-
tion and short-term irradiations 

12-15-71 12-15-71 Dysprosium-doped Al oxide source discs 

8-31-71 UN-6 capsule experiment 

3-1-71 UN-S capsuls experiment 

2-9-71 UN-4 capsule experiment 

11-18-71 FFTF-type fuel element 

3-6-70 11-18-71 04-P9 fast gas capsule containing 9.9 g of 

»*Pu and 7.8 g of a 5U 

12-9-71 Hastelloy-N type tensile specimens 

12-9-71 Hastelloy-N type tensile specimens 

12-15-71 12-16-71 0.14 g Pu 
12-10-69 Neutron radiography 

Reactor 

Isotopes 

Health Phycics 

Reactor 

Reactor 

Reactor 

Reactor 

Reactor 

Metals and Ceramics 

Metals and Ceramics 

Reactor 

Operations and Mstals 
and Ceramics 



Table 10 (continued) 

Facility Date 
Installed 

Date 
Removed Description of Experiment Division or 

Other Sponsor 

P-9+ 10-18-67 Pneumatic tube for irradiation of short-lived 
isotopes 

Chemistry 



Table H m Additions and/or Revisions to the ORR Operating Manual (ORNL TM-S06) 

Bate Section Title Reason for Addition 
or Revision 

1 0 - 4 - 7 1 , 

1 0 - 1 2 - 7 1 , 

a n d 

11-8-71 

10-4-71 

Contents C o n t e n t s 

s Urge Facility Mater System 

Additions to, mad revisions of, the 
manual necessitated changes to 
the Table of Cbntents on the 
three dates listed* 

the procedure for filling and drain-
ing the north and south facilities 
was revised. 

10-12-7! Preparations for Startup 

10-12-71 

10-12-71 

10-12-71 

l»2i 

l»2j 

l,4d 

Power Escalation (Prom N, to the 
Desired Power Level) 

Startup Pollening an Unscheduled 
S h u t d o w n 

Unscheduled Shutdowns 

the description of the startup 
checks was revised to include a 
detailed procedure for inspecting 
the inside of the reactor vessel 
prior to securing the access 
cover. 

this revision provides a formal 
procedure describing the need for 
visual inspection of the reactor 
and adjacent facilities during 
power escalation. 

This revision stresses the import-
ance of safety during a startup 
following an unscheduled shutdown* 

A statement regarding the necessity 
o£ notifying the reactor super-
visor of an unscheduled shutdown 
was added to this procedure* 



Table 10 (continued) 

Date Section Title 

10-12-71 2.3c Control and Radiation Instrument 
Annunciators 

10-12-71 7.2d Cell Ventilation Normal Operation 

10-12-71 7.2c Cell Ventilation Emergency Operation 

10-12-71 7.3c, 7.3e, Shutdown Pump, Loss of Main Cooling 
7.3f, and Pumps, Loss of Water from the Reactor 
7.3g Pool and/or Primary System, and Sum-

mary of the Emergency Cooling 
Components 

10-12-71 7.4 Emergency Services 

10-12-71 7.4 a Fire Department 

Reason ior Addition 
or Revision 

This revision specifier the alarm 
and scram points on the Nos. 1 and 
2 16N level recorders. 

This revision provides an explana-
tion of the function of the 
relief dampers in the building. 

This revision provides guidelines 
regarding contacting the reactor 
supervisor or his designate 1 
representative should the building 
be put in containment due to a 
release of radioactivity. 

The revision of these sections 
updates the description and oper-
ating procedures for the reactor 
emergency cooling systems. 

This revision updates the emergency 
services section by providing 
more specific instructions; rela-
tive to emergency calls. 

This revision updates the standard 
operating procedure for fire 
prevention. 



Table 14 (continued) 

Date Section Title Reason for Addition 
or Revision 

10-12-71 7.6 Emergency Actions 

10-12-71 

10-12-71 

11-8-71 

7.6a 

Pig. 7.4 

2.4 sad 
2.4b 

Filling the Reactor Heat-Exchanger Pit 

Heat-Exchanger Pit Area 

ORR Console 

11-8-71 5.9h Nitric Acid Storage Tank 

12-1-71 2.6a Positioning of Ion Chambers 

This revision provides a formal 
outline of the responsibilities of 
Operations personnel during any 
type of an emergency. 

This revision updates the procedure 
for filling the reactor heat-
exchanger pit. 

This figure shows the pit area with 
valve location. 

The revision of these sections 
updates the description of the 
ORR console, adding statements 
about the high-sensitivity meters 
and the digital voltmeter. 

This revision provides a descrip-
tion of the "as-built" nitric 
acid storage system and adds, in 
the form of a table, a procedure 
for transferring acid from the 
transport tank to the storage 
tank. 

This section was revised to include 
provisions for positioning dual-
purpose ionization chambers which 
are used jointly in the log-N and 
safety channels. 


