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800 ATLANTIC DRIVE
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(404) B84-3600

February 22, 1993

1.8. Nuclear Regulatory Commission
Region II

101 Marietta Street, N.W.

Atlanta, GA 30323

Reference: Annual Report Docket 50-160; License R-97
Gentlemen:

Pursuant to Section 6.7.a of the Technical Specifications for the
Georgia Institute of Technology Research Reactor (License R-97),
the following annual report is submitted. The reporting period is
January 1, 1992 through December 31, 1992 (calendar year 1992).
The designation of the sections below follow the title and order of
Section 6.7.a of our Technical Specifications.

1.  OPERATIONS SUMMARY
a. Changes in Facility Design

There were three facility design changes during calendar
year 1992: one involving the addition of an alarm which
activates when the power level on picoamm:ter #1 and
picoammeter #2 deviates by more than 10% from steady
state; another comprised replacing the reactor primary
and secondary coolant temperature measuring systems with
@ new one; and the third, consisted of replacing the
temperature probe wells of the primary and secondary
coolant. All three design changes are described in
Appendix A.

b. ce i L

During the reporting period, the reactor was operated at
power levels up to 4.0 MW using a 17-element core. An 8-
element fuel exchange to enhance self protection was
performed. A weld failure of fuel element BO15 was
discovered and reported to the NRC and the manufacturer,
B&W. Otherwise, fuel performance has continued to be
satisfactory with no known problems.
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c. Changes in Operating Procedures

The list of new and/or revised procedures which were
approved by the Nuclear Safeguard Committee during
calendar year 1992 were as follows:

Proc. # Title

2002 Reactor Operations-Precritical Startup
Checklist and Shift Supervisor Approval

2006 Reactor Shutdown Checklist

9150 Operation and Calibration of Area Radiation
Monitors

9312 Sealed Sources Leak Test

9041 Storage Pool Water Sampling and Analysis

9304 Routine Facility Radiation Surveys

9018 Charcoal Cartridge Analysis

9400 Environmental Monitoring

7204 Floor Fuel Storage Water

9250 ro~i ities Contamination Surveys

9300 Respiratory Protection

6080 Accidental Release of High Levels ot
Gaseous Activity to the Atmosphere

6090 Personnel Monitoring After Building
Evacuation Emergency Situations

9250 Facilities Contamination Surveys

9057 Calibration Procedure for Eberline Model

E~120 GM Survey Meter

9058 Calibration Procedure for Eberline Model
RM-14 Rate Meter
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Proc. # Title

9060 Calibration Procedure for Bicron Model
RSO~-5 Survey Meter

95063 Calibration Procedure for Ludlum Model
2 GM Survey Meter

9065 Calibration Procedure for Bicron Model
RSO-500 Survey Meter

9072 Calibration Procedure for Eberline Model
RO-2 Survey Meter

7285 Calibration of Reactor Coolant
Temperature Measuring System

2002 Reactor Operations-~Precritical Startup
Checklist and Shift Supervisor Approval

2006 Reactor Shutdown Checklist

7202 Control Rod Drop-~Time

7226 Scram Insertion Delay Time Measurement

9501 Control & Accountability of Radiocactive
Sources

7241 Reactor Tank Level Transmitter Maintenance

and Calibration Check
4950 Tagging Equipment Out of Service

A list of procedures which were deleted by the Nuclear
Safeguards Committee were:

Proc. ¢ Title

3301 Sampling Log-D20
3302 Sampling Lecg H20
3303 Sampling Log Blanket Gas

4060 Top Reflector Dump Time Measurement
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Results of Surveillance Tests and Inspections

The surveillance tests and inspection of the facility
required by the Technical Specifications were performed.
Documentation of each of the tests and inspections are
available at the site for review.

There were no changes, tests or experiments that required
the approval of the USNRC pursuant te 10 CFR 50.59(a).

Dr. R.A. Karam, Director, Nuclear Research Center

Dr. Rodney Ice, Manager of the Office of Radiation
Safety

Mr. B. D. Statham, Reactor Supervisor and Electronic
Engineer

Mr. William Downs, Senior Reactor Operator

Mr. Dixon Parker, Reactor Operator

Mr. Jerry Taylor, Senior Safety Engineering Assistant

Mr. Edgar Jawdeh, Health Physics

Mrs. Clara Galleshaw

M.s. Arlene Robinson Smith

Mr. Nazee Chebeir, Health Physics

In addition to the full time staff, the NNRC employed the
following graduate students on part time basis:

Mr. John Hawkinson
Ms. Kathleen Klee
Ms. Hannah Mitchell
Mr. Thomas Evans
Mrs. Hong Ning

The current membership of the Nuclear Safeguards
Committee is:

(1) Mr. Emsley Cobb, Chairman
Discipline: Reactor Operation and Reactor Safety

(2) Dr. Bernd Kahn
Discipiine: Radiation Protection and
Environmental Measurements
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(3) Dr. Robert Braga
Discipline: Chemistry

(4) Dr. Prateen V. Desai, Secretary
Discipline: Thermal Hydraulics, Mechanical

Systems

(5) Dr. Billy R. Livesay, Member
Discipline: Material Science, Physics

(6) Mr. Jack Vickery, Member
Discipline: Security

(7) Lr. Thomas G. Tornabene, Member
Discipline: Biology

(8) Dr. S. M. Ghiaasiaan, Member
Discipline: Nuclear Engineering

(9) Mr. Len Gucwa, Member
Discipline: Reactor Safety

(10) Mr. Steve Ewald, Member
Discipline: Health Physics

(11) Dr. Peggy Girard, Member
Discipline: Biology

(12) Mr. James O'Hara, Member
Discipline: Health Physics

2.,  POWER GENERATION

For the period January 1, 1992 through December 31, 1992, the total
power generation of the GTRR was 196 MW hours. The reactor was
operated a total of 158 hours: 8 hours at power levels equal to or
less than 100 kW, 119 hourr at power levels 100 kW to 1 MW, and 31
hours at power levels above 1 MW.

3. SHUTDOWNS

During this reporting period there were 3 unscheduled shutdowns.
Table 1 gives details.
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Report Date Trip
Initiation

92-01 4/29 Low ion
chamber
voltage

92-02 10/14 Low shield
coplant
level

92-03 12/10 Low H,0
flow

Flux Amp #2
trip point had
drifted.

low coolant
level in tank
led to pump
cavitation.

Flow
restriction at
impact bars in
HX-2.

Adjusted Flux
Amp #2 R3 to
correct wvalue.

Added coclant
raised startup
level require-
ments from 3 to
6 in.

Cleaned HX-2
impact bars.

4.  UNSCHEDULED MAINTENANCE ON SAFETY RELATED SYSTEMS AND

COMPONENTS

There were approximately eighteen minor repairs performed on

safety-related systems and components.

Records of mainten-

ance performed on componentg are available at NNRC offices

for inspection.

5.  CHANGES, TESTS AND EXPERIMENTS

During 1992, there were 27 approved experiments which used

the GTRR.

The experiments were evaluated prior to their

approval with regard to section 3.4 of the Technical

Specifications.

6. RADIOACTIVE EFFLUENT RELEASES

a. Technical Specification 6.7.(6)(a) - Gaseous
Effluents -Summation of All Releases Via Stack, i.e.,

ground level release.
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(1)

Qtr

o S T S S T Sy

21.810

1993

N IVA N

Tritium Released

(gaseous)

Non Measurable

Argon-41 Released

1.857x107

_tion (uci/ce)

Avg. Released

3.300x10°°

Max. Inst.

Total | Total Avg. % Tech*
Release Release over period of Release Specs
(Ci) (uCi/cc) reactor opera- (uCi/sec)

475

81.19

Qtr

11.324

9.643x10°°

1.508x10°°

228

38.97

Qtr

2.686

2.287x10°¢

1.000x10°°

95.0

16.24

3.653

3.111x10°*

5.616x10°°

*Computation based on the Maximum Instantaneous Release Rate
as evaluated against a TS release limit of 585 uCi/sec.

(2z) IODINES RELEASED
None Measurable
Lower Limit of Detection <5.76 x 10*uCi/cc

PARTICULATES

None Measurable
Lower Limit of Detection <6.3 x 10°°uCi
gross beta/gamma
Lower Limit of Detection <8.7 x 107°uCi

(3)

b. Liquid Effluents

FISSION AND ACTIVATION PRODUCTS

Cobalt-60 is the only activation product released
via the liquid pathway from the reactor facility.
The Co-60 does not result from reactor operations,
but is attributable to material stored in the
spent fuel storage pool “hat is part of the State
of Georgia Radioactive Materials License do. 147~
1-8NM. No fission products are released via the
liquid effluent pathway.

(1)



U.S. Nuclear Regulatory Commission - Annual Report

February 22, 1993

Page 8
(1) CO° RELEASE
Total Release Avg. Release* % Tech
Ci Rate (uCi/cc) Specs
1st QTR 0.000016 8.00 x 10" <1% l
2nd QTR 0.000027 1.35 X 10" <1%
" 3rd QTR 0.000048 2.40 x 107" <1% H

L s G B

8.50 X 104

*Average release rate values are based on a
Georgia Tech campus water discharge rate of 2.00 x

10" ml/quarter.

(2) TOTAL GROSS RADIOACTIVITY (f/gamma)
: Total Release Avg. Release* $ Tech
| Ci Rate (pCi/cc) Specs
H 1st QTR 2.40 x 10°° 1.20 x 10°%° <2%
ﬂ 2nd QTR 3.50 x 10" 1.75 X 107 <2% 4]
| 3rd QTR 5.70 x 10°° 2.85 x 107 <2% |
D 20 3 107 v

*Average release rate values are based on a
Georgia Tech campus water discharge rate of 2.00 x

10" ml/quarter.

(3) TRITIUM
E L Total Release Avg. Release* ¥ Tech
Ci Rate (pCi/cc) Specs
i 1st QTR 0.00123 6.15 x 10°° <1%
2nd QTR 0.00485 2.43 x 10°® <1l%
I 3rd QTR 0.01841 9.21 x 10°* <1l%
4th QTR 0.00494 2.47 x 10°° <1l% E

*Average release rate values are based on a
Georgia Tech campus water discharge rate of 2.00 x

10** ml/quarter.
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None Measurable

Lower Limit of Detection =
<7.07 x 10°® on 11/18/92

(5) VOLUME OF WATER RELEASED (ml/Quarter)

From Reactor Building

1st QTR . . . 3.67 X 10" ml
2nd QTR . . . 5.37 X 10" ml
3rd QTR . . . 9.61 x 10" ml
4th QTR . . . 3.71 x 10" ml

:( Tech.Spec. 6.7.a(7))

(a) Thirty sites are monitored for environmental radiation.
The parameter monitored for Georgia Tech Research
Reactor (GTRR) operations is that of direct radiation
from the facility and from emitted gaseous elfluents
(predominantly Ar-41). The location of the sites
relative to the reactor are shown in Figure 1,
"Environmental Monitoring Stations®. The sites are
predominantly around the reactor perimeter fence or
down-wind from the reactor.

(b) Total assays = 30 sites X 12 months X 2 assays/site =
720 assays. These data are reported in the environ-
mental radiation surveillance table (attached). The
letter M was used to designate any reading which was
less than the minimum detectable limit.

{(c) The film badge used for environmental monitoring, which
is pruvided by a NVLAP certified vendor, has a lower
limit of detection of < 10 mrem.
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None of the film badges positioned around the facility
showed radiation exposure, due to the reactor
operations. If radiation exposure due to reactor
operations were expected tc occur, it would most
likely be seen in film badge #1 which is positioned
inside of the reactor building stack. Therefore,
exposure recorded by this film badge would be directly
attributable to reactor operations. None the less,
because of its location inside the reactor building
stack, it would not be representative of environmental
exposures, but rather would represent worst case
exposure.

Several badge showed radiation exposure aoove
background levels, film badge # 16 being the highest
value, followed by badges # 9 & 11. Badge # 16 exposure
is an anomaly of unknown origin possibly attributable
to environmental conditions,e.qg. rain & excessive heat.
Badges #9 & 11 are located around the barr area
(radiocactive waste storage area). The exposure readings
are probably due to the presence of 100 mCi of Radium~
226 in the aforementioned area. During the months of
August through October, various radium sources were
collected from campus users, consolidated for shipment
and shielding, and disposed of as radiocactive waste.

(d) The highest, lowest and average levels of radiation for
the sampling point with the highest average radiation
exposure due to reactor operations and location of that
point with respect to the site.

All of the film badge locations were similar

Average annual level - < 10 m em
Highest annual level - < 10 mrem
Lowest annual level - < 10 mrem.

(e) The maximum cumulative radiation dose above natural
background radiation which could be received by an
individual continuously present in an unrestricted area
during reactor’s operation would be less tlian the lower
limits of detection (LLD), i.e. < 10 mrem.
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processed by Landauver. Lower limits of detection are 10 mR.

Damaged film badne.

Sum of natural radi-tién;‘diroctkEadiétioﬁ from facility, and gaseous
radicactive effluents. Units in millirems(mR). No background or control
subtraction has been considered. Detection by film badge dosimeters, and
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Wm

%

um of natural radiation, direct radiation from facility, and gaseous
radicactive effluents. Units in millirems(mR). No background or control

subtraction has been considered. Detection by film badge dosimeters, and
processed by Landauer. Lower limits of detection are 10 mR.

Damaged film badge.
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greater then mrem
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e.

Category of exposure

Annual exposure

NNRC Radiation Workers

# Radiation workers

< 10 mrem

7

10

mrem - 49 mrem

50

mrem - 99 mrem

100

mrem 149 mrem

150

mrem - 199 mrem

> 200 mrem

7
2
1
1
0

Ga Tech On-campus users

Annual exposure

# Radiation workers

< 10 mrem 32
10 mrem - 49 mrem 17
E 50 mrem - 99 mrem 5 I
i 100 mrem -~ 149 mrem 0 |
150 mrem - 199 mrem 7
o ZOOAmrembv 1
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Should there be any questions cencerning this report, please
let us know.

Sincerely,

CES{AQ. ATZUL“AA&/"

R.A. Karam, Ph.D., Director
Neely Nuclear Research Center

RAK/ccg

cCs 1. Dr. Gary W. Poehlein

2. Members Nuclear Safeguards Committee

3. Director, Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D. C.

4. Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D. C.
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Facility Modifications



FACILITY MODIFICATION REQUEST
92-001

PICOAMMETER MONITORS FOR
PICOAMMETER #1 AND $#2

The Nuclear Safeguards Committee approved a change in instruments
for power level measuring channels #1 and #2 from the old GE
vacuum tube picoammeter to Keithleys’ Model #485/4853.

It is desirable to have an alarm added to the Keithleys’ such
that once the power level deviates by more than 10% from steady
state operation, the alarm activates with sonalert. The device
is intended as an additional aid to the operator to maintain
“Cognizance"” of reactor power level.

The attached document gives more details.



. Minor Change

NEELY NUCLEAR RESEARCH CENTER

Procedure 4200

Rumber: Revision 00

By: CHANGES IN GTRR DESIGN Approved 04/28/89

Date: / / Page 3 of 4
APPENDIX A

FACTLITY MODIFICATION NO: FZ-00 |
¢ | CD A MMETER, %mrgg_

TITLE:

10 CFR 50.59 SAFETY EVALUATION QUESTIONNAIRE

I Will the probability of the occurrence or the consequences of
an accident or malfunction of equipment importart to safety

previocusly evaluated in the
increased?

[yes/no] o

afety analysis report be

2 Will the possibility for an accident or malfunction of a
different type than evaluated previously in the safety

analysis report be created? [yes/no]

3. Will the margin of safety as defined in the basis fgi}any

technical specification be reduced?

[yes/no]

O

4. Is the proposed change an unreviewed safety question?
[yes/no)
NOTE: If additional space is needed to justify
conclusion(s) please attach extra sheet(s).
. DATE:
PREPARED BY: /é(ZCJ, m /-24-72
APPROVALS:

Director NNRC:

Nuclear Safeguards Committee:

vCp Abram— 1/97




NEELY NUCLEAR RESEARCH CENTER
‘ . "Minor Change ' Procedure 4200
: Number : Revision 00
By: CHANGES IN GTRR DESIGN Approved 04/28/8¢
Date: / / Page 4 of 4 i
FACILITY MODIFICATION DO° - “ATION CHECKLIST
APPENDL. .

FACILITY MODIFICATION NO: 9 2 - ©O |
TIMLE: _ [co AmafeTER %n/rro&

DRAWINGS :
NUMBER TITLE REVISED BY DATE
MNone
PROCEDURES :
NUMBER TITLE REVISED BY DATE

None

Reviewed By: Date:
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Picoammeter Monitor

PURPOSE
The purpose of this facility modification is to add a device
that will give an audible alarm when the one of the Reactor
Picoammeters deviates from a preset point.
SCOPE
The proposal is to add the Picoammeter Monitor that will be
connected to two Keithley model 485 Picoammeters.
RESPONSIBILITY
The approval for this modification lierc with the NNRC director
with the concurrence of the Nuclear Safeguards Committee.
REFERENCES
Schematic for the Piccammeter Monitor
Related Procedures

W | None
SYSTEM DESCRIPTION
Picoammeter Monitor

The Picoammeter Monitor (PM) will be connected to the
Picoamm.ters analog output. The PM will be energized only
when Reactor power 1s stablized. When energized, the PM comes
on in the alarm condition. The operator will adjust the #1
set point potentiometer until the #1 set pocint LED,is a its
brightest level: this action will be repeated for #2 s pol

potentiometer. The operator will then press the reset switch

to turn the alarm conditicen off and silence the Sonalert. &4#J

Should either Picoammeter indication increase or decrease by
approximately 10% of full scale value (for what ever scale it
may be on) the PM will go to alarm mode. This condition
requires operator action to reset the PM. A PM alarm could be
caused by a change in Reactor power level (autocontroller
problem) or malfuuction in the one of the Picoanmeter
measuring circuits.

During power level changes the operator would turn the PM off
until a new level is reached. At the new level the set points
would be adjusted. i

T

e
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: NL.ELY NUCLEAR RESEARCH CENTER
Minor Change Procedure 4200
Numbe £ : Revision 00
By: CHANGES IN GTRR DESIGN Approved 04/28/89
pa¢e: / / Page 3 of 4
APPENDIX A

10 CFR 50.5% SAFETY EVALUATION QUESTIONMAIRE
FACILITY MODIFICATION NO: 92-002

TITLE: [CePLACEMENT Or Kercroe Feinzaey Avp SeconDALY
_Coo ANT _TEstPeRATURE MeASURiNG SYSTERAS

1. Will the probability of the occurrence or the consequences of
an accident or malfunction of equipment important to safety
previously evaluated in the safety analysis report be
increased? [yes/no] No

- P Will the possibility for an accident or malfunction of a
different type than evaluated previously tF the safety
analysis report be created? [yes/no] )

. Will the margin of safety as defined in the basis for any
technical specification »e reduced? [yes/no] _Ag

4. Is the proposed change an unreviewed safety question?
(yes/no) _Aa

NOTE: I1f additicnal space is needed to justify
conclusion(s) please attach extra sheet(s).

DATE:
PREPARED BY: 2. Srarrust -/0-G2
APPROVALS:
Director NNRC: Ko 2. oty e ,3//0/9,1

Nuclear Safeguarcds Committee:

Afpreves 3 //f/ 8-



NEELY NUCLEAR RESEARCH CENTER
Minor Change Procedure 4200
Number: Revision 00
By: CHANGES IN GTRR DESIGN Approved 04/28/89
pate: / / Page 4 of 4
FACILITY MODIFICATION DOCUMENTATION CHECKLIST

APPENDIX B

FACILITY MODIFICATION NO: 92-0cc2

TITLE: [ePracerfedT (OF Keactor [ZiarARY  Aup Secclbaky

_Coorant Teasperarvee Meas yeins Sysrears

DRAWINGS :

NUMBER IITLE
045-62-00T Tusre JuMENTATIoN € Cowrkor
SHuar Z SCHEMATICS

PROCEDURES :
¢ S
202 edcr - £ "
Iz7e TeuleRATIRE Combiarse  [Secon Qe
.C.e.um RID _(NPJT

Reviewed By:

Date:
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REPLACEMENT OF REACTOR PRIMARY AND SECONDARY
COOLANT TEMPERATURE MEASURING SYSTEMS

FACILITY MODIFICATION 92-002
PURPOSE
The purpose of this facility modification is to replace the

existing primary and secondary coolant temperature
measurement, alarm and scram systems with modern egquipment.

SCOPE
The proposal is to replace the resistance temperature

detectors (RTD) and temperature recorders with new RTDs,
digital zinel meters (DPM) and new recorders.

RESPONSIBILITY

The approval for this modification lies with the NNRC director
with the concurrence of the Nuclear Safeguards Committee.

REFERENCES

Operator’'s Manual, Omegarometer series # 10294ML-99 (manual
for the DPM)

Operator’'s Manual, Omegarometer series # 10262ML-33 (manual
for DPM dual setpoint control)

Operator’s Manual, Omegaline Recorder model 620-2V

SYSTE'YM DESCRIPTION

Existing system description

Equipment:

a. 2 each RTDs for primary coolant

b. 2 each RTDs for secondary coolant

- 1 each temperature recorder for primary coolant
d. 1 each temperature recorder for secondary coolant

There ie an RTD in the primary coolant heat exchanger inlet
and outlet; also an RTD in the secondary coolant heat
exchanger inlet and outlet. One temperature recorder will
accommodate 2 RTDs. There are relays and mechanically
actuated switches in each recorder that make up the scram,

high temperature annunciator and low temperature annunciator
contacts.
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Primary Problem With Existing System

The temperature recorder is a single input type recorder with
the two RTD inputs sequentially switched with a mechanically
driven stepper switch. This arrangement is satisfactory for
an input device that has high resistarce but the resistance of
the RTD is 100 ohms near the mid range of the measured
temperature. A resistance change of 0.2 ohm is approximately

equal to 1°F. The stepper switches require frequent cleaning
and still their performance is poor.

Other Problem With Existing System

The recorder scale is 11 inches wide for a span of 100°F; this
makes resolution of 0.1°F very difficult.

Replacement parts are difficult to impossible tu locate.

Proposed system description

Equipment:

each Omega model PR-11-2-100-1/4-6-A platinum RTDs
each Omegarometer model DP2101R2 Digital Panel Meters
each Omegarometer dual setpoint controls (in DPM)
each Omegaline mode. 620-2V recorders

A B D

D.0 measurement, alarm and scram circuit is shown in figure 1.
rhe low temperature annunciator requires a closed contact
across TC1l0 and TCll to enable reset. Both DPM low set points
will be at 53°F, should either DPM indication be less than
this point the Low D,0 Temp annunciator will alarm. This low

temperature alarm is only for the reactor operator
information.

The High D,0 Temp scram requires a closed contact across TC6
and TC7 to enable reset. The high set point for TRA-D1-1 DPM
is 137°F and the high set point for TRA-D1-2 DPM is 123°F. For
a closed contact to be present at TC6 and TC7 there must be

power to TRA-Dl1~1 DPM and the indicated temperatures less than
the high set points.

The High;%o Temp annunciator requires a closed contact across

TC8 and 9 to enable reset. This is furnished by contacts
of K1.

TRA-D1-1 RTD is connected through normally closed contacts of
a spring loaded switch. Weekly pre-critical startup checklist
requires the operator to test the High D,0 Temp scram point.
The operator will press and hold the spring loaded switch
while adjusting the 100 ohm 10 turn pot to test the scram set

point. Once the switch is released the pot and resistor are
shorted across.
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H,0 measurement, alarm and scram circuits are shown in figure

2. TRA-H1-2 DPM high set point is 134°F. Circuit description
is similar to the D.,0 primary system.

Figure 3 shows figure 1 and figure 2 connection into the
existing wiring.

Technical Specifications and Procedure Requirements

Appendix A contains reprints of pages 7, 8 and 11 of the
Technical Specifications and page 6 of procedure 7250. These
are requirements that are applicable to +this facility
modification.
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2.2
2.2.1

SAVETY LIMITS IN THE NATURAL CONVECTION MODE
APPLICABILITY

This specification applies to the interrelated variables asso-
ciated with the core thermal and hydraulic performance in the
natural convection mcde of operation.

SPECIFICATION

The reactor thermal power shall not exceed two (2) kW.

BASTS

Experience with the GTRR has shown that no damage to the core
and no boiling occurs without forced convection coolant flow at
power levels up to two IW.

SYSTEM SETTINGS

LIMITING SAFETY SYSTEM SETTINGS IN THE PORCED CONVECTION MODE
APPLICABILITY

Applies to the settings of those instruments monitoring the
safety limits.

OBJECTIVE

To assure automatic protective action is initiated before a
safety limit is exceeded.

SPECIFICATION
The safecy system trip settinge shall be as follows:
Tnermal Power 5.5MW

Reactor Coolant Flow 1625 GPM
Peactor Outlet Temperature 139 °F
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BASTS

The trip settings are chosen so that the reactor is operated

with no incipient boiling. An znalysis was made showing that at
1800 gallons per minute total cooclant flow, five MW thermai power
an inlet reactor coolant temperature of 114°F and the application
of all the engineering uncertainty factors, a maximum fuel surface
temperature 8°F less than the local D,0 saturation temperature

might occur. (1)
REFERENCE

(1) Lletter, R. S. Kirkland to USAEC, October 22, 1971, Response No.
10.

LIMITING SAFETY SYSTEM SETTINGS IN NATURAL CONVECTION MODE

APPLICABILITY

Applies to the values of safety system settings when operating in
the natural convection mode.

OBJECTIVE

To assure the reactor is not operated at a power level sufficient
to cause fuel damage.

SPECIFICATION

The reactor thermal power safety system settirg shall aot exceed
1.1 kW when operating in the natural convecti.. mode.

BASIS

In the natural convection mode of reactor operation the main

coolanc pumps are not operating. The reactor isclation valves

may be closed so that only internal, natural convection is available
for cooling. Experience with the GTRR has shown that the reacror
can be operated at one kW indefinitely without exceeding a bulk
reactor temperature of 123°F.
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High H,0 Temp

Low H,O Flow

Control Air Pressure

Low Shield Coolant Flow
High Shield Coolant Temp

Low Bismuth Coolant Flow

High Bismuth Coolant Temp

: NEELY NUCLEAR RESEARCH CENTER
Minor Change Procedure 7250
Number : Revision 01
By: Approved 08/01/
Date: / / Page € of 6
APPENDIX A
TRIP (SCRAM) CONDITIONS AND Setpoint$
TYPE OF TRIP MODE 1 MODE 2
Power Trip 1.25 Mw 5.5 MW
Period Trip 15 second same
~10 second
Reactor Tank Low Level > 66" same
Low D.0 Flow 1000 gpm 1625 gpm
High D.0 Temp 125°F 139°r
Low Ion Chamber Voltage 650 vDC same
Calibrate Switches Not in Operate same
Position
Magnetic Actuator Amp Not Energized same
Reactor Isolation Valves Valves Leave same
Not Open Open Position
Drain Valves Open Valves Open same
No D.0 Overflow No Reactor Vessel same
overflow
Docrs Open 20 psig on Truck, same

Personnel, Emergency door(s)

134° ¥
900 gpm
60 psig
30 gpm
120°F

0.75 gpm
120°F

same
900 gpm
same
same
same
same
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Channel

Start up

Period trip
Power trip
Low D0 flow

High D.C Temperature

Low D0 Level

Mo D,0 Overflow
Manual scram

Reflector drain
Contaipment doors open

Reactor isclation valves closed
{a)

TABLE 3.1

RFQUIRED SAFETY CHANNELS

Setpoint

2 cps

<10 sec (pos or neg)

5.5 MW

1625 gpm

139°F

<12" below over

flow

Minimum No.

Required

l(a)

2(c)

2(c)
2(b)(c)

2(c)

2(C)

1

1

1 per airlock

2(c)

per valve

Functicen

Minimum countrate permissive
rod withdrawal interlock

Scram

Scram

Scram

Scram

Isolate reactor vessel
Scram

Initiate ECCS

Scram

Scram

Backup scram

Scram

Scram

Required during startup and for operation with less than 1 decade overlap between the startup
channel and the pico-ammeter channel.

(b)not required for natural convection cperation

(C)One of the twelve required safety channels may
for test, repair, or calibration

be bypassed for a period not to exceed B hours



NEELY NUCLEAR RESEARCH CENTER
Minor Change Procedure 4200
Number: Revigion 00
By: CHANGES IN GTRR DESIGN Approved 04/28/89
pate: [/ [/ Page 3 of 4
APPENDIX A

10 CFR 50.59 SAFETY EVALUATION QUESTIONNAIRE
FACILITY MODIFICATION NO: 9 7-C03

TITLE: Lepacerfed7 OF Eeacor Friraey AWD

SEcoNDARY CockANT “TesPERATULE
FPRoBE WELLS
1. Will the probability of the cccurrence or the consequences of
an accident or malfunction of eguipment important to safety
previously evaluated in the safety analysis report be
increased? [yes/no] Kkl

2. Will the possibility for an accident or malfunction of a
different type than evaluated previocusly in the safety
analysis report be created? [yes/no]

3. Will tie margin of safety as defined in the basis for any
technical specification be reduced? [yes/no) 0

4. Is the proposed change an unreviewed safety question?
[yes/no] _ Ao

NOTE: If additional space is needed to justify
conclusion(s) please attach extra sheet(s).

7. DATE:
PRETRIRS. e @_fsﬁé b-/0-92

APPROVALS:

Director NNRC: .2 2 i &S0 /9D

Nuclear Safeguards Commicrtee: '\@.&Md A / ?5'/92 ICA Ko




NEELY NUC.EAR RESEARCH CENTER
Minor Change Procedure 4200
Number: Revision 00
By: CHANJES IN GTRR DESIGN Approved 04/28/89
Date: / / Page 4 of 4

FACILITY MODIFICATION DOCUMENTATION CHECKLIST
APPENDIX B

FACILITY MODIFICATION NO: _ZZ-003

TITLE: KepLacesMent O ReacinZ  FRisrary Avd Secoupacy
COOLANT Tes'PERATIRE [Rome eris

DRAWINGS :

péstloy Bi0 Pevia “Diaspss -

- ek 2 Ann LAY ouT
PROCEDURES ¢
KUMBER TITLE REVISED BY DATE

Reviewed By: Date:




REPLACEMENT OF REACTOR PRIMARY AND SECONDARY
COOLANT TEMPERATURE PRORBE WELLS
FACILITY MODIFICATION 92-003
PURPOSE
The purpose of this facility modification is to replace the
existing primary and secondary cooclant temperature probe wells
with wells sized for the new resistance temperature detectors
(RTDs). Installation of the new RTDs was approved by Facility
Modification 92-002.
SCOPE

The proposal is to replace the temperature probe wells.

RESPONSIBILITY

The approval for this modification lies with the NNRC director
with the concurrence of the Nuclear Safeguards Committee.

REFERENCES

Omega Temperature Handbocok pages B-11 and B-28

SYSTEM DESCRIPTION

Existing temperature probe wells

Equipment :
a. 2 each temperature probe wells for primary coolant
b. 2 each temperature probe wells for secondary coolant

Problem with existing temperature probe wells

The existing temperature prcbe wells inside diameter 1is
approximately 0.375 inches and the new RTD outside diameter is
0.25 inches. 1Initially the plan was install a bruass sleeve
over the new RTDs to fill the space and use the existing
wells. More efficient heat transfer will occur by using wells
sized for the new RTDs.

Proposed temperature probe wells

Equipment:
4 each Omega model 3/4-26085-U4 1/2-3043§



Nominal %" Schedule 40 Black Steel Pipe Nominal /2" Schedule 40 Black Steel Pipe
{.824 L.D. x 1.050 0.D.) | (.622 LD. x .840 0.D.)

SRS, Ga——

CAT NO L..ENGTH THREAD CAT NO. LENGTH PRICE
B RS 4o PTES-12 12 $25

%' %"-PTBS18 18 28

-PTB: 24 24 30

Nominal %" Schedule 40-304 SS Pipe Nominal /2 bcheduie 40.- 304 SS Ptpe
(.824 1.D. x 1.050 ©.D.) (.622 L.D. x .840 0.D.)

CAT.NO. LENGTH PRICE THREAD CAT. NO. LENGTH
$4¢ : Yo" -PTSS-12

L L" .PTSS-18

y 1
-’ & ‘ . ™ T |

,{\ :—]T

Q0 "aA
WO £8

Technice! L A'A
Male NPT

Max. Continuous Mech. Strength
Matenal Operating Temg Cold Hot Applications Aemaks

Embritties in B0DO°F (¢
400°F range

Quantity giscount appiie
» I geeo2n.] 1124 units ( like tubes. Qther sizes
£ ‘ nateriais ang cc igurations

RS P e m«-muxm




‘Series 2608

Standard Threaded Well for '/

”
Application:

Standard Length, %" Stem, Bimetal thermometers: #20
gage thermocouple eements, unarmored liquid-in-glass
tes! thermometers. Other temperature sensing elements
having .252 in. maximum diameter
Connection Size:

/s Ya' and 17 NPT are standard, Other thread sizes are
availlable upon request

Diameter Elements

Saries 2608 — General Use
U INSERTION LENGT

THREAD ALLOWANCE

e e STEM LENGTH e —--—-—.. e,
«p When ordering probes with NPT Fittings specity this stem length
. ' ‘

i /"-2008 -U 240
U &40
U \

i |
| Most Popuder Sizes .
| i
! NPY I

Protective Coatings For Thermowells—

* Resist Corrosion « For Chemical Baths

* Color-Coded Sensors for Process Control

* Available in PFA Tefion®, Epoxy and other materials

Please consult our Sales Department for complete information

Materials:

Brass (AS T M B-16) Carbon Steel (C-1018) Stainless Stee|
ALSL 3048 ALS.L - 318 Monel. Welis are available also in
Special materials, prices on request

Cap and Chain Options: For Brass cap, add $4 1o price and add
sutfix—CC (Brass) to the end of the catalog number
For 304SS cap, adJ $7 to price and add suffix—CC (3048S8) 1o the

end of the catalog numbar

P e

All dimgnsions are in mnohes

“NPSM internal pipe threed wiil
acCept both NPT and NPS male
Inresds

$ 3000
38.00
§3.00
65.00
93.00
111 my
143 00

Mos! Populer Sizes ' U 84
4

)

30 00
36.00
53.00
65.00
93.00
111.00

| 14300
4

2808 -U ¢
Most Popuiar Sizes . v 4t

j
i
1
t
!
'
|
|
|
!

NP

|

|

|

5
—t—

35.50
| 48 00
i 65.00
| 80.00
! 111.8¢ | { |
| 13080 ) ’
| 18400

61.00
71.50
83 00

Materia

S ——

|
R

Bore size - inch
External threag

essu7e - Tompersture rating - ibe. per sq. inch

Brass | | - -

304 §.5.. Carbon Siee! et
Insertion length dimensior

|Carbon Steel |

4600

5400
6200
5300

3500
5200
8100
5200

HIGHLIGHTED MODELS
STOCKED FOK FAST

NPT DELIVERY,

These wells are

compatible with

OMEGA®NB1, NB2

gas. B3 & B4), PR12,
14

1800 (pg E-5), and

4500
5100
1800

PT style probe.,
{pg. B4), as well as
lalTemp™

Thermometers

age B-27 for Maximum Fluid Velocity (Section 8)

To arder, plenss wpectty: 1. Compiete Type Number
e

2. Materia/ : " "
3. Cap & Chain — If Desired necrease Response Fate)
| Use OT-201 Conauctive Shicon Pasts
Net |
10% |  Discournts appiy to similar thermowell types
|
|

(See page J-6)

20%
Consuft
Saws |




5.5 The new temperature probe well material is 30488 (stainless

steel) which same as existing wells (ref dwg # 045-51-001 sh
2 of 2). 1%

Included are copies Omega Temperature Handbock pages B-1ll and
B-28B.



