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SECTION |
REACTOR OPERATIONS SUMMARY

1 January 1996 through 31 December 1996

'he following table and discussion summarize reactor operations in the period 1 January 1996

through 31 December 1996

Full Power ‘ Full Power % of Full Power % of

Date Hours Megawatt Days Total Time Schedule*

Jan 1996 34 7( 270.00 87.06
Feb 1996 43.33 268.14 92.43
Mar 1996 7 { 2i J.09
Apr 1996

May 1996 663.80

1996 . 660.25

Jur

Jul 1996 638.46
Aug 1996

Sep 1996

Oct 1996

1

Dec 1996

Total 90.29% of Time 100.8 % of
for Year A4 2 for Year at Sched. Time for
10 MW Yr.at 10 MW

*MURR 15 s d to a at least 150 h per week at 10 MW
“f . r 3




January 1996

The reactor operated continuously in January with the following exceptions: five shutdowns for
scheduled maintenance and refueling; one unscheduled shutdown.

On January 23, a manual scram was initiated by the console reactor operator upon discovering
that the regulating blade was not operating properly. Electronics technicians discovered, and replaced,
a bad bearing in the gearbox input shaft coupling. The regulating blade was tested satisfactorily, and
returned to normal operation. A Licensee Event Report was written regarding this failure which
involved non-compliance with Technical Specification 3.2.a, which states, "All control blades, including
the regulating blade, shall be operable during reactor operation.”

On January 29, during scheduled maintenance with the reactor shutdown, one of two redundant
anti-siphon valves (V543A) was found to be inoperable. Compliance testing of the anti-siphon system
was performed to verify the r;du.ndant valve (V543B) was operable. This test verified that the siphon
break system was operable as required by Technical Specification 3.9.a. Operability of the siphon
break system is also verified at each reactor startup as part of the startup procedure for the primary
system.

Special Maintenance Procedure, SMP-10 was performed to investigate the V543A failure. The
cause of failure was a missing pin connecting the valve stem to the actuating linkage. The valve was
removed, rebuilt and tested, and returned to the system. A new pin with a keeper assembly was
installed to ensure the pin could not work its way out of the adaptor. This pin had previously been
staked into place. The adaptor pin for the redundant valve, V543B, was inspected to ensure a similar
problem with it was not occurring.

Details of the valve failure and corrective actions were reviewed by the Action Subcommittee (a
subset of the Safety Subcommittee) on February 12, 1996. These details were reviewed by the full
Safety Subcommittee at the June 5, 1996, meeting.

Other major maintenance items for the month included: replacing the bearing in the input shaft
coupling gearbox of the regulating bl: '« installing a south pneumatic tube terminal in graphite wedge
#3; installing new ‘G’ and 'H' grapt vedges for sample calibration.

February 1996

The reactor operated continuously in February with the following exceptions: four shutdowns for
scheduled maintenance and refueling.

On February 5, 1996, after shutting down the reactor for a regularly scheduled maintenance day,
the control room operator found that anti-siphon valve V543A failed to open as expected while securing
the primary system. The redundant anti-siphon valve V543B opened as expected

The air operator for V543A had not cycled, which indicated a failure of its three-way solenoid valve
to operate normally to vent the air operator and allow spring force to open V543A

Compliance testing of the anti-siphon system was performed to verify that V543B was operable.
This test verified that the siphon break system was operable as required in Technical Specification
3.9.a.
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The failure of the three-way solenoid valve for V543A was investigated by the Reactor Manager to
determine if the previous week's maintenance on this solenoid had been performed correctly. A new -eal
kit had been installed and was verified to be installed correctly. Subsequent rebuilding of the solencid
valve on February 5 resulted in the valve failing to vent after several successful cycles of operation. The
entire three-way solenoid for V543A was replaced. Valve 543A was cycled successfully over twenty
times. Compliance testing was completed to verify that both anti-siphon valves were operable prior to
resuming reactor operation. Subsequent bench testing of the three-way solenoid valve indicated an
O-ring seal problem gssociated with the operating piston in the valve. This operating piston was
removed from service

Details of the failure and corrective actions were reviewed by the Reactor Action Subcommittee on
February 12, 1996. The details were reviewed by the full Safety Subcommittee at the June 5, 1996,
meeting

Major maintenance for the month included: re-installing old 'G' and 'H' graphite wedges: replacing

the leading trolley hanger belt and tension spring on the inner personnel airlock door

M+ ~ s

The reactor operated continuously in March with the following exceptions: four shutdowns for

scheduled maintenance and refueling; one unscheduled shutdown

On March 29, a manual scram was initiated by the duty operator after receiving and verifying a
alarm indicating that the fire main water pressure had dropped below the pressure sufficient to supply
it least 1,000 gallons per minute to the emergency pool fill system as specified by Technical

Specification 3.1(c). The loss of fire main system pressure was caused by a fire hydrant pipe rupture
during excavation remote from the reactor facility. After the broken fire hydrant was repaired, fire main
water pressure was returned to normal and the reactor was refueled and returned to operation

Major maintenance items for the month included: shipping sixteen spent fuel elements replacing

the cat to the channel 4 nuclear instrument detector, loading two new deionization beds for use o

April 1996

I'he reactor operated continuously in April with the following exceptions:; five shuidowns for
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May 1996

The reactor operated continuously in May with the following exceptions: four shutdowns for
scheduled maintenance and refueling; one shutdown for maintenance.

Major maintenance items for the month included: rebuilding 529 series solenoids B-C-F-G-H-
8-V rebuilding pool pump 508B with a replacement bearing housing including new bearings and seals;

replacing the front panel on the Gamma-Metrics neutron flux monitor; installing the vestibule box cn
beamport 'E'".

June 1996

The reactor operated continuously in June with the following exceptions: four shutdowns for
scheduled maintenance and refueling. There were no unscheduled shutdowns this month.

Major maintenance items for the month included: rebuilding .- following 529 series solenoic
operated valves: D-L-M-N-Q-R-W-U.

July 1996

The reactor operated continucusly in July with the following exceptions: four shutdowns for
scheduled maintenance and refueling; four unscheduled shutdowns.

On July 1, the £mergency Generator tripped on high coolant temperature 25 minutes into its
weekly 30-minute unloaded exercise. The cause was failure of the water pump. Details of the failure
were reported to the NRC in a Licensee Event Report dated July 30, 1996.

On July 2, a rod not in contact with magnet rod run-in occurred when control blade 'B' disengaged
from its magnet. No activity was occurring with or near the control blade mechanism when the incident
occurred. The control blade drive mecharnism amphenol connect~ was disassembled and the electronics
technicians discovered that one of the leads that supplies powe e magnet had broken at the pin
solder cup. The pin was re-soldered and the connection tested si...o.actorily. The reactor was returned
to normal operation.

During the maintenance day shutdown July 9, the intermediate range monitor (channel #2) period
indication began oscillating erratically. Electronics technicians replaced the detector and the problem
remained. They then replaced the detector cables and connections and the erratic indication ceased.
Approximately 3 hours later, a spurious intermediate range monitor (channel #2) short period scram
occurred while the reactor was suberitical during a normal startup. All other period and power
indications were normal. The IRM channel #2 detector was again replaced and no further problems of
this type have occurred.

On July 15, a synrious wide range monitor (channel #4) high power scram occurred simultaneously
with a reactor operator closing the channel #4 chart recorder door. All other reactor instrumentation
indicated normal prior to and subsequent to the scram. The chart recorder and channel #4 drawer
wiring and integrity appeared satisfactory and the problem could not be duplicated. Approximately one
minute after a hot startup was completéd, another spurious scram occurred when a reactor operator

closed the source range monitor chart recorder door. Electronics technicians subsequently discoverea
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loose connector screws on the channel #4 picoammeter module. The picoammeter module was reseated
and the connections were tightened. The instrument functions were tested satisfactorily and the reactor

was returned to normal operation

'he channel #4 drawer problems were further investigated during the following maintenance day,
July 22. The electronics technicians repaired a broken solder joint on the remote gain potentiometer

connector which may have contributed to the July 15 unscheduled shutdowns

Major maintenance items for the month included: repairing a faulty connector pin on control blade
B’ amphenol connector; performing an overhaul of the diesel emergency generator cooling system in
response to its water pump failure July 1, which included replacing the water pump, belts, thermostat
pre-high temp. sensor, pre-low temp. sensor and associated gaskets, cleaning the radiator, and
replacing the governor controller; replacing NI channel #2 (IRM) detector and cables; repairing a broken

solder joint on the remote gain potentiometer connector on the wide range monitor (channel #4

August 1996

The reactor operated continuously in August with the following exceptions: four shutdowns for

scheduled maintenance and refueling; one unscheduled shutdowns
On August 12, a rod not in contact with magnet rod run-in occurred while the reactor was
subcritical during a nermal startup when control blade "B" disengaged from its magnet. The control rod
irive mechanism was removed and some misalignment of the magnet seating surface (the anvil) was
noted. The alignment was adjusted and the blade and drive mechanism were further examined and
tested and no other problems were noted. The reactor was then returned to normal operation
|

Major maintenance items for the month included: repairing an air leak in the actuator for pool

1 ] r | ]
solation valve 19: replacing cooling tower fan #3 motor
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range amplifier due to source range oscillations; replacing the lower gasket on the north back-up
isolation door.

Qctober 1996

The reactor operated continuously in October with the following exceptions: four shutdowns for
scheduled maintenance and refue’.ag.

Major maintenance items for the month included: replacing the lower gasket on the south back-up
isolation door; performing the biennial change-out of control blade offset "D"; replacing the calibration
feedback module for intermediate range monitor (NI) channel #3.

November 1996
The reactor operated continuously in November with the following exceptions: four shutdowns for
scheduled maintenance and refueling. The annual Reactor Operations/Health Physics NRC inspection
was performed this month.
Major maintenance items far the month included: replacing the log calibration feedback unit
(Z-14) in intermediate range monitor channel #3.

December 1996

The reactor operated continuously in December with the following exceptions: five shutdowns for
scheduled maintenance and refueling.

Major maintenance items for the month included: replacing the primary heat exchanger 503B
differential pressure meter (for differential pressure transmitter 928B); dumping depleted deionization

bed 'G" to waste barrels--loading new deionization bed "B".
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SECTION 11
MURR PROCEDURES

1 January 1996 through 31 December 1996

This section includes the summary of procedure changes required by Technical Specification
6.1.h(4) to be part of the annual report. These procedure changes were reviewed and approved by
the Reactor Manager or Health Physics Manager to assure the changes were in accordance with 10
CFR 50.59. These procedure changes are also reviewed by the Procedures Review Subcommittee of

the Reactor Advisory Committee to meet 10 CFR 50.59 requirements

CHANGES Tu THE STANDARD OPERATING PROCEDURES, 2nd edition, Effective Date
5/2/89. (Revisions #1 through #24 to the October 1981 printing were incorporated

As required by the MURR Technical Specifications, the Reactor Manager reviewed and
approve d the f“H’H&:’\L'

Revis'on Nc 17, dated 1/4/96
Revision No. 17 incorporated various minor changes which were consistent with the
original purpose of the procedures (e.g., grammatical and typographic corrections, o1

clarifications to existing procedures)

o 3y " N a 1 i v & 11
Revision No, 18, dated 5/31/96
Revision No. 18 incorporated various minor changes which were consintent with the

original purpose of the procedures (e.g., grammatical corrections, formet changes). One

significant change was adding to SOP | 1.2 General \RET :'i'.l..li}_:.iik.'. o quireme.:ts

»d by MURR Materials 1se Condition 28 when the control room is unstaffed

j\‘.'{\:,li‘
Revision N icorporated various minor changes which were consistent with the
g., prammatical and 1\{'»:';'1'.”?}4;’ corrections

3

references to reformatted Health Physics SOPs). One

r to SOP VII1.2.3, Flux Trap Irradiations, the authorization
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ROCEDURES, dated January 1985
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C. CHANGES TO HEALTH PHYSICS STANDARD OPERATING PROCEDURES
Manual issued 10/29/90:
HP-42, Rev. 0, dated 7/17/96

New procedure which provides - idance in performing sealed source leak tests.

HP-43, Rev. 0, dated 8/27/96

New procedure which provides instructions for shipping LSA, radioactive waste when a waste

broker has been contracted to handle the shipment.

The format of the Health Physics Standard Operating Procedures manual was revised and was
reissued in its entirety October 18, 1996. Health Physics and Reactor Chemistry Procedures
were divided into eight sections based on their particular application and are now contained in
a single manual. The new format was developed in an effort to improve the ease of using the
manual. The Table of Contents of the 2nd Edition of the Health Physics Standard Operating
Procedures .~ provided here followed by a summary of revisions to existing procedures and a

listing of new procedures.

MURR HEALTH PHYSICS STANDARD OPERATING PROCEDURES

TABLE OF CONTENTS

L ADMINISTRATIVE CONTROL

HP/1-1
HP/1-2
HP/1-3
HP/1-4
HP/1-5
HP/1-6
HPA-7

Rev,
Rev,
Rev.
Rev.
Rev.
Rev.
Rev.

=N O&EN—~D

Request for Radiation Safety Evaluation

Radiation Work Permits

Controlled Special Exposures: ALARA Considerations
Personnel Indoctrination Documentation

MURR Indoctrination Train‘ng Program

MURR Identification Badge 1 -ogram and Implementation
Beamport Area Access

II.  PERSONNEL MONITORING

HP/I-1
HP/11-2
HPAIL-3
HP/11-4
HPAL-5

[T1. INSTRUMENTATION

HP/A11-1
HP/II-2
HP/IIL-3
HP/IL-4
HP/A11-5
HP/I1-6
HP/I1-7
HPAIL-8
HP/AI1-9
HP/AII-10
HPAII-11

HPAIl-12

Rev.
Rev.
Rev.
Rev.
Rev,

Rev.
Rev.
Rev.
Rev,
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.

Rev.

Lo S

3

4

SO OCOOCWWN

o

Issuing Radiation Dosimeters at MURR Reception Desk
Review of Unplanned Radiation Exposures

Report of Personnel Contamination

H-3 Air Samples

Tritium Bioassay

Calibration of Radiation Survey Instruments

Self-Reading Dosimeter Calibration

Calibration of Stack Particulate Channel: NMC Model AM-221F
Calibration of Stack lIodine Channel: NMC Model AM-221F
Calibration of Stack Gas Channel: NMC Model AM-22IF

Stack Monitor Preventive Maintenance: NMC Model RAK
Calibration of Stack Monitor System: NMC Model RAK
Calibration of Stack Particulate Channel: NMC Model RAK
Calibration of Stack lodine Channel: NMC Model RAK
Calibration of Stack Gas Channel: NMC Model RAK
Calibration and Operation of Canberra Model 2404 Alpha/Beta/
Gamma System

Calibration and Operation of Tennelec LB-5100 Alpha/Beta
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HP/11-13 Rev. ( Calibrrtion and Operation of Baird Polyspec

HP/1I1-14 Rev Calil ation and Operation of Eberline BC-4 Beta Counter
HPAII-15 Rev. 0 Portal Monitor Calibration/Optimization

HP/III-16  Rev Portal Monitor Figure of Merit Functional Test

HP/AII-17 Rev, ( HFM-10 Calibration/Optimization

HP/I1-18 Rev. ( HFM-10 Source Check

HP/I11-19 Rev. 0 Efficiency Calibration on VAX

HP/111-20 Rev. 0 Energy Calibration on VAX

HP/II1-21  Rev Reactor Chemistry Trending

HP/II-22 Rev. ( Quench Curve on the Searle Liquid Scintillation Counter
HPAIl-23 Rev. ( Preparing Tritium Standard for Searle Liquid Scintillation Counter
HP/II-24 Rev. 0 Preparing Europium Sources

HEALTH PHYSICS APPLICATIONS

HP/IV Rev Standard Contamination Wipe Procedure

HP/V.: Rev. : Receiving and Opening Packages of Radioactive Material
HP/TV.-: Rev Transfer of Radioactive Material Within Reactor Building
HP/IV Rev. 1 Murr Hot Cell Operation

HP/IV-5 tev, 3 Cobalt-60 Facility Safety Checks

HP/IV-6 Rev. 3 Co-60 Facility Pool Water Analysis

HP/iV.-7 Rev Sealed Source Leak Test Procedure

ENVIRONMENTAL MONITORING

HP/NV Rey Environmental Sampling

HPNV-. Rev. 3 Analysis of Radioactivity in Environmental Samples
HP/V - Rev. 3 Changing Stack Monitor Filters: NMC Model AM-221 F
HPN -4 Rev. ( Changing Stack Monitor Filters: NMC Model RAK
HP/V.5 Rev. 3 Arnalysis of Particulate and Charcoal Filters

HP/V-¢ Rev. 1 Tritium Monitoring of Stack Air Exhaust

HPNV-7 Rev. Waste Tank Analysis

HPNV-8 Rev. ¢ Secondary and Sump Water Analysis

HP/V ¢ Rev Survey of Items for Unrestricted Release

VI. WASTE MANAGEMENT

HP/V1-1 Rev Experimenters Waste Disposal Procedure

HPNVI-; Revy Direct Barrel Compaction Operation

HP/NV1-: Rev. 1 Shipment of Radioactive Material NOS, Waste

HP/V1-4 Rev. 4 Exclusive Use Shipment of Radioactive Material, LSA Waste

HP/NV1-5 Rev. 0 Non-Exclusive Use Shipment of Radioactive Material, LSA Waste

HPN1-6 Rev, ] Shipment of Radioactive Material, LSA Waste or SCO Waste Utilizing
a }7.' ker




The following existing Health Physics and Reactor Chemistry Standard Operating Procedures
were not revised except to change the procedure number to follow the new format:

HP-1 Request for Radiation Safety Evaluation; new # HP/1-1.

HP-2 Room 114 Unscheduled Entry; new # HP/VII-1

HP-9 Standard Contamination Wipe Procedure; new # HP/IV-1

HP-11 Environmental Sampling, new # HP/V-1

HP-12 Transfer of Radioactive Material Within Reactor Building, new # HP/IV-3

HP-13 MURR Hot Cell Operation; new # HP/IV-4

HP-17 H-3 Air Samples; new # HP/11-4

HP-19 Self-Reading Dosimeter Calibration; new # HP/I11.2

HP-22 Review of Unplanned Radiation Exposures; new # HP/11-2

HP-28 Exclusive Use Shipment of Radioactive Material, LSA Waste; new # HP/VI-4
HP-29 Health Physics Monitoring of Beam Ports for Reactor Start-up; new # HP/VII-3
HP-30 Evaluation of Exhaust Gas Stack Monitor Filters in an Emergency; new # HP/VIII-2
HP-34 MURR Identification Badge Program and Implementation; new # HP/1-6

HP-35 Beamport Area Access; new # HP/A1.7

HP-36 Remote Sampling of Containment Air; new # HP/VIII-3

HP-37 Experimenters Waste Disposal Procedure; new # HP/VI-1

HP-39 Shipment of Radioactive Material NOS Waste; new # HP/VI-3

HP-40 Survey of Items for Unrestricted Release; new # HP/V.9

HP-41 Non-Exclusive Use Shipment of Radioactive Material, LSA Waste: new # HP/Vi-5
HP-42 Sealed Source Leak Test Procedure; new # HP/IV-7

RCAI-1  Analysis of Particulate and Charcoal Stack Filters; new # HF/V.5

RC/A1-2  Pool and Primary Water Analysis, new # HP/VII-4

RC/II-1 - Analysis of Radioactivity in Environmental Samples; new # HP/V.2

RCAII-2 Calibration of Stack Particulate Channel: NMC Model AM-221F; new # HP/11-3
RCAIL-3  Calibration of Stack lodine Channel: NMC Model Am-221F; new # HP/I11-4
RCAI1-4 Calibration of Stack Gas Channel: NMC Model AM-221F; new # HP/II1.5
RCAILI-5  Co-60 Facility Pool Water Analysis; new # HP/IV.-6

The following is a summary of revisions to existing Health Physics and Reactor Chemistry
Standard Operating Procedures:

HP-3 Receiving and Opening Packages of Radioactive Material; new # HP/IV-2. Revised to
include directions to verify Project Authorization and material inventory. The revision also
includes package receipt requirements specified in 10 CFR 20.

HP-4 Handling Radioactive Material in MURR Pool; new # HP/VII-2. Revised to clarify
responsibilities and limitations covered by this procedure.

HP-6 Air Sampling During Reactor Emergency; new # HP/VIII-1. Revised to include steps

necessary for relocation of analysis equipment in the event the MURR laboratory bailding
is evacuated.

HP-8 Controlled Special Exposures: ALARA Considerations; new # HP/I-3. Revised to limit the
number of reactor positions permitted to authorize a controlled special exposure.

HP-10 Radiation Work Permits, new # HP/1-2. Revised to include more detailed ir.structions for
completing the documentation required for using a Radiation Work Permit.

11-4



Changing Stack Monitor Filters; new # HP/V-3. The title was revised to specify which
stack monitor is covered by this procedure

Calibration of Radiation Survey Instruments; new # HP/II1-1. Revised to include a blank
example of the Certificate of Calibration used to document instrument calibration

Report of Personnel Contamination; new # HP/I1-3. Revised to include a blank example
of the survey form used to document personnel contamination

Urine Tritium Analysis; new # HP/II-5. Revised in its entirety to provide more detailed
instruction for performing tritium analysis and calculation »f sample activity

ing Radiation Dosimeters at MURR Rec¢ ption Desk; new # HP/II-1. Revised to
y the definition of visitors and temporary workers an vide instructions for

appropriate dosimetry

3 &

Cobalt-60 Facility Safety Checks: new # HP/IV-5. Revised to incorporate updated
1

instructions for performing radiation alarm detector source checks

Calibration of Sample Counting Systems. Deleted

this procedure was superseded by

HP/III-11, -12, -13 and -14 '

nnel Indoctrination at MURR: new # HP/1-4. Reviser

d title to distinguish procedure

1
newly developed procedure covering other aspects of the indoctrination process

1

'm-170 Wafer/Pellet Transfer and Packaging. Deleted; this process is no longer
performed at MURR

Operation of Sample Counting Systems. Deleted; this procedure was superseded by

HP/II-11, -12, -13 and -14

Direct Barrel Compaction Operation; new # HP/V1-2. Format was revised to comply with
standardized method of identifying individual procedural steps

Shipment of Radicactive, LSA Waste Utilizing a Broker: new # HP/VI-6. Revised t

t
for shipping Radiocactive SCO waste

Air Exhaust

Lo provide directions tor
o4

The alculating tritium




The following are new Health Physics Standard Operating Procedures issued in 1996:

HP15
HP/111-6
HP/111-7
HP/I11-8
HP/II-9
HP/II1-10
HP/II-11
HP/II-12
HP/AII-13
HP/II-14
HPAII-15
HPAII-16
HP/I1-17
HP/11-18
HP/II1-19
HP/I1-20
HPAII-21
HP/11-22
HPAII-23
HP/I1-24
HP/V-4

MURR Indoctrination Training Program

Stack Monitor Preventive Maintenance: NMC Mode! RAK
Calibration of Stack Monitor System: NMC Model RAK
Calibration of Stack Particulate Channel: NMC Model RAK
Calibration of Stack lodine Channel: NMC Model RAK
Calibration of Stack Gas Channel: NMC Model RAK
Calibration and Operation of Canberra Model 2404 Alpha/Beta/Gamma System
Calibration and Operation of Tennelec LB-5100 Alpha/Beta
Calibration and Operation of Baird Polyspec

Calibration and Operation of Eberline BC-4 Beta Counter
Portal Monitor Calibration/Optimization

Portal Monitor Figure of Merit Functional Test

HFM-10 Calibration/Optimization

HFM-10 Source Check

Efficiency Calibration on VAX

Energy Calibration on VAX

Reactor Chemistry Trending

Quench Curve on the Searle Liquid Scintillation Counter
Preparing Tritium Standard for Searle Liquid Scintillation Counter
Preparing Europium Sources

Changing Stack Monitor Filters: NMC Model RAK
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SECTION 111
REVISIONS TO THE HAZARDS SUMMARY REPORT

1 January 1996 through 31 December 1906

These changes were reviewed by licensed staff and by members of the Safety Sub-committee and have
been determined not to involve a change in Technical Specifications or an unreviewed safety question as

defined in 10CFR50.59

HAZARDS SUMMARY REPORT (ORIGINAL JULY 1, 1965)
Original HSR, page 3-3, Section 3.2.3, paragraph 1, sentence 2:

Delete: "Each of the two doors is electrically driven :losed and when in the closed position contacts a
microswitch which activates an air valve to inflate a gasket which seals against the door

Replace with Each of the two doors is electrically driven closed and when in the closed position
contacts in a cam aciuated microswitch activate an air valve to inflate a gasket

which seals against the door

Original HSR, page 3-6, Section 3.2.8, paragraph 2, sentence 1;

dete: “In addition to the eight pneumatic tubes running through this steel plate there are a
number of pipes welded to the plate to permit compressicn of the building
Replace with In addition to the eight pneumatic tubes running through this steel plate there are a
number of pipes welded to the plate to permit pressurization of the building

1985 Revision to Original HSR, page 3-7, Section 2.2.8, paragraph 1, sentences 2 and 3:

Delete: "This emergency air compressor normally "rides” on the main air supply line until there is a
drop of pressure in the main air line to less than 85 psi. At that time the small emergency
air compressor comes on and a check valve closes off all of the comoressed air system
external to the containment building

lage with: "This emergency air compressor normally "rides" on the main air supply line until
there is a drop of pressure in the main air line to less than 70 psi. At that time the
small emergency air compressor comes on and a check valve closes off all of the
compressed air system external to the rontainment building, except for backup
door supply

{1en

1995 Revision to Original HSR, page 3-8, Sectirn 3.2.8, paragraph 3, sentence 1:

De

! nflatal
isolation

Original HSR, page 5-9, Section 3.3, paragraph 2, last sentence:




Replace with: "This heavy equipment door to the outside will only be opened when the reactor is
secured.”

Original HSR, page 3-9, Section 3.3, paragraph 3, sentence:

Delete: "Specifically, a high radiation level detected in the off-gas line to the stacks will initiate a
signal that will provide building closure.”

Replace with: “Specifically, a high radiation level detected in the off-gas line to the stacks or high
radiation at the reactor bridge will initiate a signal that will provide building
closure.”

1995 Revision to Original HSR, Figure 3.1:

Replace with: Updated Figure 3.1--Basement Level (MURR Dwg #2269, Sheet 1 of 5, dated
12/19/95)

1995 Revision to Original HSR, Figure 3.2:

Replace with: Updated Figure 3.2--Grade Level Plan (MURK Dwg #2269, Sheet 2 of 5, dated
12/19/85)

1995 Revision to Original HSR, Figure 3.3:

Replace with:

Updated Figure 3.3.a--Third Floor Plan (MURR Dwg #2269, Sheet 3 of 5, dated 12/19/95)
Updated Figure 3.3 b--Fourth Flaor Plan (MURR Dwg #2269, Sheet 4 of 5, dated 12/19/95)
Updated Figure 3.3.c--Fifth Floor Plan (MURR Dwg #2269, Sheet 5 of 5, dated 12/19/95)

1895 Revision to Original KSR, Figure 3.8:
Replace with: Updated Figure 3.8--Cooling Tower Building at Grade Plan (dated 5/20/96)
Original HSR, pages 4-5 and 4-6, paragraphs 2 and 3; 1968 Revision to Original HSR:

Delete: "The shim blades are constructed of formed boral plate. The neutron absorbing
material is 50% boron carbide and 50% aluminum, by weight. The boron carbide-aluminum
mixture is clad with .030 inches of aluminum_ The nominal blade thickness is 0.200 (rev
1968) inches.

The sides and bottom of the blades have a 1.0 inch aluminum frame where the blade
tiickness is 0.25 inches."

Replace with: "The shim blades are constructed of formed boral plate. The neutron absorbing
material is nominally 50% boron carbide and 50% aluminum, by weight. The boron
carbide-aluminum mixture is nominally clad with 0.0875 inches of aluminum. The
nominal blade thickness 1s 0,175 inches.

The sides and bottom of the blades have a 0.25 inch aluminum frame where the

blade thickness is 0.25 inches."
Original HSR, p "8, Section 5.4.2:

Delete: "The secuv..uary water flows on the shell side of the reactor primary and pool heat
exchangers. These exchangers are as described in Sections 5.2.3 and 5.3.5."

Replace with: "The secondary water flows on the shell side of the reactor primary heat exchanger,

and on the opposite plate side of the pool coolant in the pool heat
exchanger.”
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1974 and 1971 revisions to Original HSR, page 5-9, Section 5.4.3, paragraph 1:
Add the following sentence to end of paragraph

The fans will be configured to run as necessary to provide sufficient cooling for reactor 10 MW
opéeration

Original HSR, Figure 5.1:

Replace with: Updated Figure 5.1--Piping & Instrument Diagram (MURR Dwg #156
10/4/95

Original HSR, Section 8.1, page 8-1, first paragraph, first sentence:
Delete: "The prime purpose of a uni
Replace with: "The primary purpose

Original HSR, Section 8.1, page 8-1, first paragraph, last sentence:

Delete: "The result may suffer from certain shortcomings which may be overcome in an AEC test

reactor, however, it is possible

e with The research history of MURR shows it is possible
Original HSR, page 8-2, Section 8.2, paragraph 3, sentence 2:

Delete: "This canister consists of a hollow aluminum tube assembly which is inserted in the center
test hole previous to startup

Replace with: "This canister consists of a hollow aluminum tube or a triple tube assembly which
is inserted in the flux trap prior to startup

1968 Revision to Original HSR, page 8-2, Section 8.2, paragraph 3:

Criginal HSR, page 8-2, Section 8.2, paragraph 3, last sentence:

Original HSR, page 8-2, Section 8.2, paragraph 4, first sentence:

Al fampie ing

’ . r
Manager

1968 Revision to © zinal HSR, Section 8.5, pages 8-2 & 8-3, paragraph 4, sentence 2:




Replace with: A senior reactor m)erator will supervise the installation and removal of the
canister during shutdown and see that either a canister is in place or that a
strainer is provided over the test hole prior to startup.”

Original HSR, page 8.3, Section 8.2, paragraph 6, sentence 2:
Delete "AEC"; Replace with "NRC"

Original HSR, page 8-5, Section 8.3, paragraph 2, sentence 1:
Delete: "The prime use of the beamports . . . . "
Replace with: "The primary use of the beamports . . . . "

Original HSR, pages 8-5 & 8-6, Section 8.3, paragraphs 4 & 5:

"The tangential beamports have been installed to minimize the fast neutron and gamma-ray

background. The beamport plug assemblies, which provide shielding for the tangential ports, are
identicel to those used in the radial ports.

In addition to the expected utilization of the beamports for neutron diffraction or neutron chopper
work it is contemplated that a port may occasionally be used in a “loop” type experiment. For this
purpose there are available experimental cans mounted as extensions of a modified shield plug.
These modified shield plugs have helical conduits through them to admit electrical leads and utility
lines to the experimental can. A water line is put through all shield plugs whether the plug is
designed for experimental use or shielding. Utilizing this water line it is possible to flood the port
when it is not in use or to provide cooling water to an experiment if this is required.”

Original HSR, page 8-6, Section 8.3, paragraph 7, sentences 2 & 3:
Delete: "Further, the reactor supervisor will determine if any of the parameters should be used to

activate an annunciator and/or the reactor scram system. Spare annunciator positions are
available for this purpose.”

Replace with: “Further, the Reactor Manager will determine if any of the parameters should be
used to activate an annunciator and/or the reactor scram system.”

Original HSR, page 8.7, Section 8.3, paragraph 11, sentences 3:
Delete: "All ports are clésed with a three inch lead .. . "
Beplace with: "All ports can be closed with a 3-inch lead .
Original HSR, page 8-7, Section 8.3, paragraph 11, last sentence:

Delete: "When the port is not in use it may be filled or drained without opening the door by means
of a valving system recessed in the floor immediately below each beamport.”

Replace with: “When the port is not in use it may be filled or drained without opening the door by
means of an external valving system when the reactor is shutdown '

Original HSR, page 8-8 Section 8.3, 2nd paragraph on page:

Delete: "Within the movable port liner is located the beamport plug. The plug is also closed with a
bolt ring and gasket such that the regica in front of the plug, or between the end of the plug
and the end ¥ _ne movable port liner, can be flooded with water and, if necessary at higher
power, can be water cooled.”

Replace with: "Within the movable port liner is located the collimator liner. The collimator

liner is also closed with a bolt ring and gasket such that the region in front of the ”
collimator liner and the end of the movable port liner can be flooded with water
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1988 and 1988 Revisions to Original HSR, Section 8.4, page 8-9:

“Irradiation baskets are housed in various elements in the graphite reflector region. There were
originally 12 removable graphite elements between Beamports "A" and "F" which could be replaced
wi& irradiation baskets (modified graphite elements to house samples during irradiation at
relatively high thermal neutron flux). (rev 1988)

This graphite region has been modified. A large wedge shaped irradiation basket occupies two
rows (307) of the original four row (60°) design. This wedge is an aluminum helium filled structure
with six irradiation positions. Two solid aluminum elements, one with a 3 inch O.D. and the other
with a 1 inch O.D. irradiation basket, occupy one of the original rows (15°). Two pneumatic tubes
terminating in solid aluminum elements and a solid small graphite element occupy the remaining
row (15%). (rev 1988)

The remainder of the graphite reflector region (300°) originally consisted of ten (10) 30° wedges
(designated elements 1, 2, 3, 4, 5A, 5B, 6, 7, 8, 9) comprised of graphite canned in aluminum. Four
of these 30° graphite wedges have been modified to provide irradiation baskets (positions) between
Beamport "C" and Beamport "D". The graphite element at position 4 has been replaced with a
graphite wedge accommodating both a 2 inch O.D. and a 3 inch O.D. irradiation basket. The
graphite elements at positions 5A and 5B have been replaced with elements that each accommodate
a 5-1/2 inch O.D. irradiation basket (rev 1989). The graphite element at position 6 has been
replaced with an element containing a solid graphite block which provides one 3 inch 0.D.
irradiation basket and a 1/4 inch 1.D. hole to house self-powered neutron detectors (rev 1989). (rev
1988)

All samples that are irradiated are verified to be covered by an approved Reactor Utilization
Request (RUR), prepared and scheduled for irradiation by the Reactor Services group. A record is
kept of all irradiations. Various forms are utilized based on the type of sample and position
required for irradiation. (rev 1988)

"The graphite reflector region outside the permanent beryllium reflector is made up of removable
reflector elements which can be reconfigured to provide sample irradiation positions. These
irradiation positions are used to introduce samples of greater size, and for a longer time, into a
relatively high thermal neutron flux than would be normal for the pneumatic tube system,

Each of the removable reflector element locations is capable of supporting several types of
irradiation samples. Changes in sample irradiation configurations are analyzed for reactor safety,
approved by the Reactor Manager, and reviewed by the Safety Subcommittee.”

1981-82 Revision to Original HSR, €ection 8.5, page 8-10, paragraph 1, sentence 3:

Delete: "The system consists of up ‘o four reactor terminals, up to six sending-receiving stations,
two deflector switches, or e solerioid cabinet, one turbo-compressor together with the
necessary piping, tubing, electrical conduit, and mounting hardware.”

Replace with: "The system consists of up to four reactor terminals, up to six sending-receiving
stations, two deflector switches, one solenoid cabinet, two turbo-compressors
together with the necessary piping, tubing, electrical conduit, and mounting
hardware. Currently only two reactor terminals and four sending-receiving
stations are used.’

Original HSR, page 8-11, Section 8.5, paragraph 2, last sentence:
Delete: "Automatic timing is available for periods varying from two seconds to 20 minutes.’
Replace with: “Automatic timing is available for periods varying from 2 seconds to 120 minutes.
Original HSR, page B8-11, Section 8.5, paragraph 3, sentence 2:
Delete: “First, two of the pneumatic tubes . . . "

Replace with: “First, each of the pneumatic tubes
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Original HSR, page 8-12, Section 8.5, paragraph 6, sentence 2:

Delete: “There are four webs each of 0.22 inch thickness with a vertical web cross section, per inch
of length, of 0.875 square inches."

"There are four webs each of 0.22 inch thickness with a vertical web cross section of
0.875 square inches per inch of length."

Original HSR, Figure 8.1, Beamport Assembly:

Beplace with: Updated Figure 8.1, Beamport Assembly (dated 11/15/96)

Original HSR, page 9-12, Section 9.3.3:

“Two identical intermediate range channels are functioning during all phases of reactor
operation. The intermediate range neutron detectors are compensated ion chambers mounted in the
pool outside the reflector region at approximately core center line elevation in water tight containers.
The intermediate range detection locations are variable both vertically and radially.

The compensated ion chambers deliver a d.c. signal proportional to neutron flux te the
intermediate range monitor chassis which are mounted on the instrument panel. The intermediate
range monitor develops an output which is proportional to the logarithm of ion chamber current. The
logarithmic output .s delivered to local and remote level indicators and to a recorder. The logarithmic
output also drives a period amplifier which delivers a period signal to two independently adjustable
trip circuits and to a local and remote period indicator. The remote period and level indicators are
located on the control console.

A single intermediate range power level recorder serves both intermediate range monitors. The
channel to be recorded is switch selected by the operator at the control console.”

“Two intermediate range channels are required to be operable during all phases of reactor
operation. The intermediate range neutron detectors may either be compensated ion chambers (CIC)
or fission chambers mounted in the pool outside the reflector region at approximately core centerline
elevation in water tight drywells. The intermediate range detector locations are designed such that
detector locations may be varied both vertically and radially. The compensated ion chamber (CIC)
based intermediate range channel delivers a d.c. signal proportional to neutron flux to an
intermediate range monitor chassis which is mounted on the instrument panel. The intermediate
range monitor develops an output which is proportional to the logarithm of ion chamber current. The
logarithmic output is delivered to local and remote level indicators and to a recorder. The logarithmic
output also drives a period amplifier which delivers a pericd signal to two independently adjustable
trip circuits and to a local and remote period indicator. The remote period and level indicators are
located on the control console.

The fission chamber based intermediate range channel is part of wide range monitor that
operates in both the pulse counting mode and the mean-square-voltage (MSV) mode.

The Wide Range signal is a series of randomly spaced pulses superimposed on a d.c. voltage.
The pulse signal is processed by one of the log count rate and rate-of-change circuit boards and the
d.c. voltage signal is processed by the log amplifier, rate-of-change, and auctioneer circuit board. The
log count rate circuit provides an output that is proportional to the logarithm of the average count
rate of pulses of the Wide Range signal over the range of about 108% to 3 x 10-2% power. The log
amplifier circuit provides an output that is proportional to the logarithm of the mean square
variation of the Wide Range signal over the range of about fivz decades, from 10-3% to 200% of
reactor power.

The two signals are combined by the auctioneer circuit to provide one continuous output over the
range of 10-8% to 200% of reactor power. Two rate-of-change circuits associated with these log
signals provide outputs that are also combined to provide one continuous rate-of-change signal over
the full reactor flux range. The combined log output and period output are displayed locally on the
plasma displays on the front panel and remotely on the control console.

The two intermediate range level indications will be capable of being recorded, although only one
IRM level indication is required to be recorded.”
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Original HSR, Figure 9.6:

Replace with: Updated Figure 9.6--Operating Bridge Plan View (dated 2/7/97
Original HSR, Figure 10.1:

Replace with: Updated Figure 10.1--Main Reactor Equipment Roon
Original HSR, page 11-11, Section 11.8.3;

Delete: "Daily routines patrols will be established for the mechanical and electrical technician, a
reactor operator and the health physicist.’

Replace with: "Daily patrols (Monday - Friday) are established for a mechanical technician and
a member of the health physics group. Reactor Operations performs
routine patrols every day the reactor operates, including weekends and
holidays.
Original HSR, page 11-12, Section 11.10, list of parameters:
Delete Linear power (one of three channel
i(s""llil“_‘\"‘"

Original HSR, Section 12;

Delete the following phrases thr

Reactor Supervisor
Reactor Health Physicist

Reactor Manager
Reactor Health Physics Manager

Original HSR, page 12-1, Section 12.1; 1982 Annual Report revisions:
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“The reactor and laboratory facilities are available to faculty members or graduate students
interested in pursuing research involving radiation, radioisotopes, or the reactor. The diverse
research programs are coordinated and health and safety supervision provided by the permanent
staff employed to operate the facilities. Part of the research staff, compesed »f faculty members
and graduate students, will be semi-transient, with no permanent assignment of space or facilities.
Administration of the reactor is separate from the research programs to eliminate the possibility of
a compromise in safety for the sake of experimental expediency.

The Research Reactor operations staff is divided into two groups. One group, the reactor
operations group, has responsibility for the routine operation and maintenance of the reactor. The
second, the facility operations group, has responsibility for the supervision and maintenance of the
laboratory facilities associated with the reactor. Coordination and overall administration of these
g;oups is performed by the Facility Director. A current table of organization for the Research

actor Facility based upon continuous operation 7 days a week is presented in Figure 6.0,
Technical Specifications. The Reactor Operations staff requirements for operation of these
facilities is expected to be twelve to sixteen people. These people provide operation and
supervision of the facilities for all research personnel.

The Research Reactor Facility fits within the organizational structure of the University of
Missouri as part of the Columbia campus.”

Original HSR, page 12-4, Section 12.2.3:

"He will be assisted in the 'performance of these duties by the Operations Engineer and Reactor
Shift Supervisors.”

Original HSR, page 12-4, Section 12.2.5, first paragraph:
“The Reactor Health Physicist is not part of the Research Reactor Facility Staff. He is

responsible to the Radiological safety officer who, in turn, reports to the Dean of Research
Administration. The Reactor Health Physicist is permanently housed at the Research Reactor

Facility "
“The Reactor Health Physics Manéger is part of the Research Reactor Facility staff.”
Original HSR, page 12-6, Section 12.2.6, paragraph 1, last sentence:
"During work periods when they are not open.iting the reactor these individuals will continue
their training and will assist in routine maintenance, repair operations, and - ~wle handling."

1968 Revision to Original HSR, page 12-7, Section 12.2.7, sentence 2:

Delete: "The shops will be under the direct supervision of the Reactor Supervisor.”

Replace with: "The shops will be under the direct supervision of the Facilities Operations
Manager.’

Original HSR, page 12-7, Section 12.3, paragraph 1:

"The reactor operators will be hired and a teaching and training program completed at the
University of Missouri prior to reactor startup. In this manner, these individuals can procure
valuable experience in the final construction and installation of machinery, as well as with the
electronics associated with the contrel of the reactor. The machinist and electronic technician will
also be trained in the first group of reactor operators to permit them to procure an operator's license
so that they might be better prepared to do maintenance on the reactor.”
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Original HSR, page 12-7, Section 12.3, paragraph 2:

Delete

The training program for operators will consist of a series of lectures on reactors, reactor safety
general health physics, reactar control systems, and postulated reactor malfunctions. These lectures
will be coupled with a series of experiments which will demenstrate the utilization of health-physics
equipment, the operation of components of the reactor systems, and the operation of the reactor
controls. This program of training will prepare these people for the A.E.C. cperator's license
examination

Beplace with (changes bolded)

The training program for operators will consist of guided self-study on reactors, reactor safety
general health physics, reactor control systems, and postulated reactor malfunctions and
emergency response. This study will be coupled with on-the-job training which w
demonstrate the utilization of health-physics equipment, the operation of components of the reactor
systems, and the operation of the reactor control his program of training will prepare these
people for the NRC operator's license examination

1974 Revision to Original HSR, page 12-7, Section 12.3, paragraph 3:
censing by the AEC Replace with: "Following licensing by the NRC

Original KSR, page 12-8, Section 12.4, paragraph 2, sentences 1 through 4:

Jelete: "There will be one afternoon of each week open for visitors between the hours of 1 and 5

p.m. Nontechnical visitors will be guided through the facility oy a trained student guide
This guide will be equipped with the normal personnel-monitoring equipment and he will be
instructed to stay with the group of 12 to 25 people assigned to him. He will take the group
a preassigned path through the facilities
"Nontechmcal

al visitors will be guided through the facility by trained guides. These
be equipped with the normal personnel-monitoring equipment and he

Il be instructed to stay with the group of 10 to 15 people assigned to them. They

h the f
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Original HSR, page 12-9, Section 12.5, first paragraph:
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Original HSR, page 12-10, Section 12.5, paragraph 3, sentence 2 through end of paragraph:

Delete. "Space and radiation facility assignments will be made by the Reactor Supervisor in
consultation with the chairman of the graduate student's research committee (or his
advisor). Routine irradiations for graduate students who have demonstrated competency in
the handling of radiocactive materials may be performed without the approval of his faculty
advisor.”

Replace with: “"Space and radiation facility assignments will be made by the Director in
consultation with the graduate student's MURR radiation work supervizor.
Routine irradiations for graduate students who have demonstrated competency in the
handling of radioactive materials may be performed when authorized by the
MURR supervisor.”

ADDENDUM 1 - HAZARDS SUMMARY REPORT (FEBRUARY 1966)
HSR, Addendum 1, Item 3.1, page 6, paragraph 10, sentence 1:

Delete: “The control rod drive system will receive a thorough inspection in addition to the rod drop
checks following approximately every 4000 hours of operation above 100 KW but not less
than once per week."

Replace with: "The control rod drive system will receive a thorough inspection in addition to the rod
drop checks.”

HSR, Addendum 1, Item 3.1, page 6, paragraph 10:

"Currently each b’ade is checked once every two years with one blade done every six months."
HSR, Addendum 1, Item 3.11, page 32, paragraph 8, last sentence:

Delete: "The automatic valves on the sixteen inch and six inch ventilation pipes are both guick
acting and close in less than one second.”

Replace with: "The automatic valves on the 16 inch ventilation pipes are quick acting and close in
about three seconds”

HSR, Addendum 1, Section 3.17, pages 84 and 85 and first paragraph of page 86:

"As an illustration of the type of experimentation expected for the beamports consider four
experiments presently under construction

One of the port experiments currently under construction on this campus consists of apparatus
for slow neutre=, scatter studies under the direction of Professor Horace Danner. Considerations
which are being made at this time have to do with the shielding of the neutron and gamma radiation
penctrating through the collimator. Shielding calculations are being made and collimator design is
being dictated partially by these shielding calculations.

Calculations were made and design established for the heat flux generated in the collimator
assembly. A part of the collimator consists of an annulus of lead located approximately five feet from
the reactor core. It is recognized that this gamma shield, which is surrounded by a cadmium neutron
absorber, will undergo some gamma heating. Initially it was planned that this shield would be
made of a low melting lead-bismuth alloy. However, calculations showed that the temperature rise
in such a material would closely approach the melting point of the material. Lead has been
substituted in place of the low melting alloy. The remainder of the materials in this collimator
consist of high melting point materials.

Another criteria to which this experiment has been subjected has to do with the voiding of the
beamport. When this collimator assembly is not in use the assembly will be flooded with water. To
initiate a neutron beam the collimator assembly and beamport will be drained. It will be a part of
the low-level calibration work to evaluate the void coefficient of this beamport.
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A second beamport experiment consists of 2 dual beam, triple axis, neutron diffra
currently on order from Japan. (This unit is identical to that installed at the CP-5 ty

tometer

; reactor at
Ames, lowa.) This research program is under the supervision of Dr. Newell Gingrich of the Physics
Departme: © Those criteria having to do with beamport flood and void reactivity measurements and
collimator materials and their heat generation are the same in this experiment as in the previous

one. This experiment mus\ also be properly shielded. Calculations are being made to determine the

e

requisite shielding for this experiment

Still a third beamport experiment currently being prepared for insertion in the reactor 1s one
under the direction of Dr. Robert Hurst. This is research having to do with capture gamma-ray

\ measurements. This research group is alsc constructing a collimator, internal to which there 'viil be

an irradiation position where various materials may be subjected to thermal neutron bombardment
The emergent beam, in this instance, will be capture gammas of energies to 10 mev. Criteria
applied have to do with reactivity addition on void or flooding of the beamport, heat generation in the
collimator materials, and shielding external to the biological shield

A fourth study currently in design has to do with the measurement of neutron scattering
spectrum and is under the direction of Dr. Ed Dowdy of the Nuclear Engineering staff. Again, criteria
for review of this experiment have to do with reactivity addition by flood and void of beamport, heat
generation in the collimator assembly inserted in the beamport, and shielding external to the
%Lv,:lug,';('a] shield

Delete first paragraph of page 86

In summary it might be said that the criteria applicable to all "in reactor” experiments have to
do with reactivity insertion or removal, heat production in the irradiated material, and shielding
requirements external to the confines of the reactor pool or the biological shield

HSR, Addendum 1, Section 3.17, page 86, second paragraph, second and third sentences:

Delete: "Under this general classification one fir » grouping of experimental facilities including

the flux tra he¢

t

-

ets umatic tubes and any in-pool samples
f this type are subject to review by the reactor

p position, the irradiation bask
external to the reflector. All experiments
supervisor and the reactor health physicist

Replace with Under this general classification one finds the grouping of experimental facilities
cluding the flux trap position, the graphite reflector positions, the pneumatic
ubes, and auy in-pool samples external to the reflector. All experiments of this type

are subject to review by the Reactor Manager and the Reactor Health Physicist

HSR, Addendum 1, Section 3.17, page 86, third paragraph, sentence 1:

1 ! I - 14 .,‘ 01 ) . ¥ v’- - N r
Delete I'he reactor supervisor critically reviews the proposed experiments
reactivity affe L, the problem { heat generat) '._'.!t‘i"".f Ity Of 8 {
and the geners precedence 107 ’,?.&\ {‘;1 firradiation
Replace witt 'he Reactor Manager critically reviews the proposed experiments t ertain the
ré t ty effect. the probiem f}k\.' generat n,the p St ty it sar

lecon ' ' nd tt rer

. amplé
[ tion, a e general precedence for this type of irradiation through the
review of a Reactor Utilization Request (RUR)

HSR, Addendum 1, Section 3.17, page 86, last two sentences of paragraph 3:

geplace witt | pertinent to poinr it th ples positioned in the flus B\
\ ved during reactor operat I't mples in the graphite reflector and

t may be moved in and out while I s er




HSR, Addendum 1, Section 3.17, page 87, paragraph 1, sentence 1:

Delete: "In any instances where the reactor supervisor feels that he is not qualified to make a
judgement pertaining to the safety of a proposed experiment he may refer the experiment to
the Reactor Advisory Committee.”

Beplace with: "In any instances where the Reactor Manager feels that he is not qualified to make
a judgement pertaining to the safety of a proposed experiment he may refer the
experiment to the appropriate subcommittee of the Reactor Advisory
Committee."

HSR, Addendum 1, Section 8.17, pages 87 and 88:

Delete:
“The charge delivered by the President of the University to the Reactor Advisory Committee
reads as follows:

Purpose: The purpose of the Reactor Advisory Committee is to provide to the Research Reactor
Facility a body of experts representing a variety of technical disciplines from which advice,
counsel and direct assistance relative to matters of safety and experiment design can be drawn.

The Committee shall assist in the determination of priority in the assignment of facility
space and time.

Ti.e Committee shall assist in the establishment and assessment of facility-use charges.

The Committee shall review procedures pertaining to nuclear and experimental operations.

Certain experiments, as defined by the reactor supervisor. shall be presented to the Reactor
Advisory Committee for approval. The final design of the experiments must have the written
approval of the Committee.

Meetings: The Committee shall convene normally once each month or at the request of the
reactor supervisor. An agenda shall be prepared and distributed prior to each meeting.”

Responsibilities

The Reactor Advisory Committee is the Committee of the University of Missouri appointed by the
University of Missouri-Columbia (UMC) Chancellor to satisfy requirements imposed by the federal
government. The University and the Nuclear Regulatory Commission expect this Committee to
;‘evielw and make recommendations concerning experimental and operational activities at the Reactor

acility.

Responsibilities of the Committee are partially set forth in the Technical Specifications portion of
the reactor operating license as follows:

1. Review and make recommendations concerning proposed changes to reactor equipment or
procedures when such changes have a safety significance, involve an amendment to the operating
license including a change in the Technical Specifications, or create an unreviewed safety
question as defined by 10 CFR 50.59.

2. Review and make recommendations concerning proposed tests or experiments significantly
different from any previously reviewed or which involve an unreviewed safety question as defined
by 10 CFR 50.59.

3. Review circumstances of all abnormal occurrences and violations of the Technical Specifications
and the remedial measures taken or to be taken to prevent recurrence.

The Committee shall act in an advisory capacity to the Director of the Reactor Facility in matters
pertaining to the safe operation of the reactor and with regard to planned research activities and use
of the facility building and equipment. It may independently explore policies and procedures as they
relate to interaction with other administrative elements of the University and with clients of the
Reactor Facility that are not part of the University. It will respond to matters brought before it by
the Director, researchers, or other University administrative officials.

The Committee, through its Chairman, may appoint subcominittees consisting of students,
faculty, and staff of the University when it is deemed necessary to delegate a part of its
responsibilities. Membership on subcommittees need not be limited to appointed members of the
Committee. Subcommittees may be authorized to act in behalf of the Committee.”
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HSKR, Addendum 1, Section 3.17, page 88, paragraph 4, sentence 2:

Delete

First, it is the jury for ascertaining the safety of any experiments which the reactor

supervisor or the reactor health physicist feels are subject to questicn

Replace with First, it is the jury for ascertain® 7 the safety of any experimer
Manager or the Reactor Health Physicist feel are subject t«

HSR, Addendum 1, Section 3.17, page 89:

As an indication of the "degree of independenc ossessed by the Reactor Advisory C
[ k of

t seems logical to enumerate the makeup of thi nmittee. The name and rank of eacl

Committee member follows

Duane Fitzgerald actor Supervisor (E
Clifford Thompson - As.oc. Prof. Physics
¢. Prof. Mechanical Eng

John L. Cassidy - Assoc. Prof. Civil Engineerir
“dward J. Dowdy - Asst. Prof. Nuclear E

Professor Electrical Engineering

Don Gibson - Asso

ngineering

1

1

i n - Professor Soils
)ave Troutner - Assoc. Prof
‘rvle R. Edwards - Director, Nuclear Reactor Facility, Rolla, Mo
'an - Radiation Safety Officer
Bob Marriott - Asst. Business Manager & Safety Coordinator
Jim McQuigg - Meteorologist, U.S. Weather Bureau and Research Asscc. in Soils, Unive
sSsoun
Car} Jansen - Rasident in Radiology
George Leddicotte - Laboratory Supervisor, Research Reactor Facility
ff is a member of this Committee. The reactor
felt th

at in this position he can determin

s and he can noir
, and he can point

ADDENDUM 2 - HAZARDS SUMMARY REPORT (MAY 1966)
HSR, Addendum 2, page 5, last paragraph of page, sentence 2:
principal experimenter

HSR, Addendum 2, page 6, Reactor Utilization Request form:




HSR, Addendum 2, Item 8, page 19, paragraph 3, sentence 1:

Delete: "The air which drives the pneumatic cylinder is delivered through a normally energized
solenoid valve.”

Replace with: "The air which drives the pneumatic cylinder is delivered through two normally
energized solenoid valves."

HSR, Addendum 2, Item 8, page 19, paragraph 3, sentence 2:

Delete: "These "backup” isolation doors operate only in the event of radiation existing in the
ventilation chambers of the east building tower.”

Replace with: "These "backup” isolation doors operate in the even ' of radiation existing in the
ventilation chambers of the east building tower or nigh radiation levels at the
reactor bridge.”

HSR, Addendum 2, item 8, page 20, paragraph 6, sentences 5 through 7:
Delete: “After a few seconds wait the normal door circuitry will again send the door closed. If the
obstruction has cleared, the door will complete the isolation cycle. If not, it will continue to
cycle open and close, but will not damage itself."

Replace with: "“The door will only close if the operator pushes the button to close the door.”

ADDENDUM 3 - HAZARDS SUMMARY REPORT (AUGUST 1972)

HSR, Addendum 3, page 35, Item 2.5.4.2. 1S8 (SBM) Power Level table:

Delete Column 1 heading: .1 MW"

Replace with: "50 kW"
1995 Revision to HSR, Addendum 3, page 14, Section 2.2.2.10:

Revision stated: "Changed tense from past to present tense."

Should have read: "Changed ten.e from futre to past tense."
1995 Revision to HSR, Addendum 3, page 15, sections 2.2.3.2, 2.2.3.8, 2.2.3.4:

Revision stated: 'Changed tense from past to present tense.”

Should have read: "Changed tense from future to past tense."



ADDENDUM 4 - HAZARDS SUMMARY REPORT (OCTOBER 1973)

o oy

HSR, Addendum 4, Appendix A, Item A.3.14, page A-22, paragraph 2, sentence 1:

Liu‘io—'r }‘;\; s switches are utilizec
tion (0.1 MW

modes of operat 1

Bypass switches are utilized to change the protective
les of operation (50 kW, 5 MW, or 10 MW

L

system |

Replace with
three modes

HSR, Addendum 4, Appendix A, Item A.3.3.4, page A-6, paragraph 1, sentence 1:

the power level scram channels (NI
channeis 4, 5 and 6) have separate detectors and separate electronics chassis (Refer to
2.5.2 of Addendum 3 to Hazurds Summary Report

section £ & ( A

Delete: "The period scram channels (NI channels 2 and 3) and

The redundant period scram channels (NI Channels 2 and 3) have
separate detectors and separate electronics chassis. The <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>