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April 10, 2026

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

Subject: Docket #50184
To whom it may concern:

UNITED STATES DEPARTMENT OF COMMERCE
National Institute of Standards and Technology
Gaithersburg, Maryland 208399-

VOICE (301) 975-6210
FAX (301) 975-9427

Transmitted herewith is Operations Report No. 78 for the NBSR. The report covers the period

January 1, 2025 to December 31, 2025.

Sincerely,

JAMES ADAMS

2026.04.09 18:25:45

-04'00'
James M. Adams
Director, NIST Center for Neutron Research

Enclosure

5o Brian Lin
U.S. Nuclear Regulatory Commission
11555 Rockville Pike, M/S 0-12-D20
Rockville, MD 20852-2738

U.S. Nuclear Regulatory Commission
ATTN: Justin Hudson

One White Flint North

11555 Rockville Pike, M/S 0O-12-D20
Rockville, MD 20852-2738

NIST



NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY REACTOR
(NBSR)

Docket #50-184

Facility License No. TR-5

Operations Report
-- #78

January 1, 2025 - December 31, 2025

This report contains a summary of -activities connected with the operations of the
NBSR. This report fulfills the requirements of section 6.7.1 of the NBSR Technical
Specifications for the period from January 1, 2025 to December 31, 2025.

The section numbers in the report (such as 6.7.1(1)) correspond to the sections
in the Technical Specifications.

April 10, 2026,

JAMES ADAMS
2026.04.09 16:53:46 -04'00'

James M. Adams
Director, NIST Center for Neutron Research
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6.7.1(1) Summary of plant operations including the energy produced by the
reactor and the hours the reactor was critical

During the period January 1, 2025, through December 31, 2025, the reactor was critical
for 0.0 hours with a thermal energy output of 0.0 MWH. The reactor did not operate
during this time. Major activities during this period included:

o Continued efforts directly involved recovering the reactor.
» Performed cleaning operations of the reactor vessel to remove fuel
debris. Approximately 67% of the fuel was removed.
= Performed corrective maintenance to the Refueling Shield Plug to
include:

Changing of the transfer arm Graphitar bearings to a stainless
that is less conducive to corrosion.

Testing and sealing of the plug penetrations to reduce the
leakage of helium from the areas around the reactor top.
Installation of the Redundant Load Path system to mediate the
failure welds found on the refueling plug.

Installation of a containment system at the vertical seam to
prevent lead shot from dislodging and falling into the vessel.
Inspected and performed repairs of the G-8 transfer arm.

» Replaced and tested the replacement of o-rings for the lower vertical
thimble port shield plugs to reduce helium leakage around the reactor

top.
o Training

= Operator Continuous Training (Classroom)

30 hours of classroom training per individual
Total: 30 hours per individual

= QOperator All-Hands Training (Classroom)

6 hours — Leadership and communication

20 hours — Exam review

10 hours — OI/OP updates

10 hours — El revision updates

5 hours — Refueling training

10 hours — Mitigating actions training (post—August 8 shutdown)
Total: 61 hours per individual
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= QOperator On-the-Job (OTJ) Training
e ~30 hours — Crew-led OTJ (per operating crew)
e ~40 hours — Training program-led OTJ (per operating crew)
e ~20 hours — OTJ drill training (per crew)
e Total: ~90 hours per operating crew

= Engineer Training (Classroom)
e 20 hours — System introduction training

Total: 20 hours per individual
o Fuel Transfers
= There were no fuel transfers during this time

o Shipments
= No fuel shipments occurred in 2025.

6.7.1(2) Unscheduled shutdowns, including reasons therefore
There were no unscheduled shutdowns in 2025.

6.7.1(3) Tabulation of major preventative and corrective maintenance operations
having safety significance

Note: Some of these items may be also listed as Engineering Change Notices (ECN) in
section 6.7.1(4).

There were 30 calibrations in 2025

Procedure Process Loop \ Date Completed
ICP 02.02 NC-3 5/6/2025

ICP 02.02 NC-4 5/20/2025

ICP 02.02 NC-6 5/21/2025

ICP 02.02 NC-7 5/22/2025

ICP 02.03 NC-5 6/11/2025

ICP 03.01.01 FRC-4 6/3/2025

ICP 03.01.02 FRC-3 6/3/2025

ICP 03.01.03 FIA-40 3/26/2025
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Procedure
ICP 03.02
ICP 03.06
ICP 04.01
ICP 04.01
ICP 04.05.01
ICP 04.06
ICP 04.09
ICP 05.04.01
ICP 05.04.01
ICP 06.02
ICP 06.13.02
ICP 07.03
ICP 07.05
ICP 07.05
ICP 07.06
ICP 07.07
ICP 07.09
ICP 07.10
ICP 07.11
ICP 07.11
ICP 08.01
ICP 10.02

‘ Process Loop

FR-11
FCA-7
LRC-1
LIA-40
LRCA-5
LIC-9
LCA-19
PIA-50A
PIA-50B
TRA-2
TIA-40B
RM1-15
RD3-1
RD3-3
RD3-02
RD3-4
RD4-1
RD4-2
RM4-5
RM4-6
BTUR

PC-3

\ Date Completed
2/3/2025
3/17/2025
8/12/2025
3/14/2025
1/30/2025
4/17/2025
11/25/2025
7/30/2025
7/30/2025
11/25/2025
8/13/2025
7/31/2025
8/19/2025
7/8/2025
12/11/2025
5/20/2025
7/9/2025
7/9/2025
10/30/2025
12/11/2025
6/20/2025
9/9/2025

The following maintenance occurred by the ARM group during the
unscheduled/scheduled shutdowns.

Date Closed

1/28/2025

2/3/2025

2/10/2025

System/Component

Stack Air Monitor RM4-1

He/CO2 Gasholder

Recorder

FIA-12

Subject

Stack Monitor indication dropped
to zero

He/CO2 Gasholder Console
Recorder Flickers

FIA-12
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Date Closed ‘System/Component Subject

3/12/2025 Control Panel Effluent Monitor Recorder Dead

3/26/2025 Radiation Monitor RM 1-3  Radiation Monitor RM 1-3

5/21/2025 Storage Pool Pump Storage Pool Pump Pressure
Transmitter Missing Cover

5/27/2025 NC-4 NC 4 power indication

5/29/2025 Annunciator Panels Helium Low Flow Annunciator 3-

21 not clearing

8/25/2025 RM 3-1 Secondary Activity Monitor RM
3-1 Noise Spikes
9/2/2025 Normal Air Pump Normal Air pump running
Controller indicators do not operate correctly
10/1/2025 Control Panel Spurious Annunciator Panel
Alarms
12/8/2025 Yokogawa ECS / Sanitary ~ Yokogawa in ECS cage for
Sewer sanitary sewer release memory

needs replacement, data retained

12/18/2025 EF-23 EF-23 Remote Operation Repair

Date Completed = Maintenance

Jan 2025-Feb 2025 Contractors performed ultrasonic cleaning and vacuuming of vessel interior.

Jan 2025-Aug 2025  Major repairs of refueling plug. Including ECN 1420-Alteration to the
Refueling Plug Closure Fastener Configuration — Went from 12 to 11 hold
down bolts, one bolt hole in the lower donut is too badly damaged to accept
another fastener.

ECN-1405-Modifications to Refueling Plug Assembly to Compensate for
deteriorated welds.

ECN 1398-Replacing the transfer arms bearings — Eliminated Graphitar
bearings and snap ring retention mechanism, replaced with Nitronic

stainless.

ECN-1388-Replacing Reactor Top Screws with Nitronic-60 Screws —Material
change to increase galling resistance in hard-to-repair locations.

02/06/2025 Replaced two faulty signal conditioners for NC-4 AT1 and AT3.

02/21/2025 Completed Test/Measurements for ECN-1347 NG-5 thru NG-7 Guide
Upgrade.

03/03/2025 Completed Test/Measurements for ECN-1369 NG-5 thru NG-7
Neutron/Gamma Ray Shutter Upgrade.

03/04/2025 Installed AN 4-5 for ECN 1351 Clutch Power fail alarm.

03/06/2025 Replaced RM 1-3 detector.
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Date Completed  Maintenance

03/25/2025 Replaced E-stop for #1 CTF.

03/31/2025 Replaced E-stop for #2 CTF.

04/02/2025 Completed Test/Measurements for 1367 NG-5 thru NG-7 Guide Configuration
Upgrade.

04/10/2025 Completed work on new diesel batteries and chargers for ECN-1355.

04/11/2025 Completed work on ECN -1208 Linear Nuclear Channel Mechanical Anomaly
Detection System.

04/28/2025 Work completed on 1368 NG-5 thru NG-7 Facility Upgrades, 1370 NG-5 thru
NG-7 Completed Facility Upgrade - Shielding Configuration.

05/25/2025 Replaced power supply on leak detector system.

06/18/2025 Changed SF-2 from roll up filter to cartridge filters.

06/20/2025 Aligned #1 CTF gear box with fan adjusted about an inch of angular
alignment.

07/18/2025 Replaced power supply for Thermal Shield PLC.

07/28/2025 Performed testing of DWV-284 and associated quick disconnect after
replacement.

Aug 2025-Sep 2025  Helium leak mitigation of vessel components.

08/13/2025 Replaced TIA-40B alarm module.

08/20/2025 Replaced packing on PV-1004.

08/26/2025 Completed replacing main station battery for ECM-1408.

08/28/2025 Replaced helium loop seal tubing.

09/03/2025 Replaced time delay relay in #1 CTF.

09/16/2025 Replaced failed cards on NC-1 NZ 21.2 and NB 28.1.

09/29/2025 Completed testing of the truck door seal after replacement, ECN-1419.

11/14/2025 Replaced bad relay for North Confinement door controller.

11/20/2025 Replaced internal generator for NC-1.

11/26/2025 Tested #1 and #2 Helium blowers after work on fittings and flanges that
developed leaks.

12/2025 Completed major refurbishment of ACV-1,2,3,4,5,6,7,89,10, 11 and 12
butterfly valves and operators that started in April of 2025.

12/04/2025 Performed leakage test of North vestibule plate ECN-1390.

12/09/2025 Completed sealing numerous penetrations in the North vestibule.

12/11/2025 Repaired group loop for NC-1.
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Date Completed  Maintenance

12/11/2025 Completed work for ECN-1394 Replace Secondary Flow Transmitter with
Ultrasonic.

12/16/2025 Completed testing for Stack Monitor NOUE for ECN-1407.

12/16/2025 Resolved TT #00453577 by replacing #1 Sk tank level detector with a
radar/ultrasonic level sensor.

12/17/2025 Completed Redundant Load Path Monitor installation.

12/23/2025 Closed out ECN-1304 Additional Gas Sampling for Fission Product Monitor
System. Upon completion of installation and testing.

12/29/2025 Performed inspection of ACV-1/ACV-2 inlet plenum box after sealing seams
and fasteners.

12/29/2025 Installed new access hatch for SF-11.

6.7.1(4) A brief description, including a summary of the safety evaluations, of

changes in the facility or in procedures and of test and experiments carried out
pursuant to 10 CFR 50.59

There were 7 Level Il Engineering Change Notifications (ECN) for which further
evaluation was performed using 10 CFR 50.59.

ECN# Description

1266 Remove requirement to maintain reactor flow as part of latch verification process
1274 Cycle 655 AFMS Core Loading Analysis

1275 Source Range Detector Validation and High Voltage Control Switch Change

1276 HEU Fuel Specification Stray Particles outside Fuel Zone

1294 Updates for the NBSR Alternative Fuel Management Schemes Analysis Procedure
1347 NG-5 thru NG-7 Guide Upgrade Confinement Configuration

1381 C-100 Roll-Up Door Replacement
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6.7.1(5) Summary of the nature and amount of radioactive effluents released or
discharged to the environs and the sewer beyond the effective control of
the licensee as measured at or prior to the point of such release or
discharge

The table below summarizes NCNR tank releases of ~104,819 gallons, combined with one
separate Cooling Tower Basin (aka “secondary”) release of ~132,000 gallons. Blowdown
releases are not considered here.

H-3(1)

(STDEV[2s%)])
(4)

c-14(1)
(STDEV[25%])
(4)

Beta(z)
(STDEV[2s)) (4

Gamma(2 3)
(STDEV[2s])
(4)

Alpha(2 3)
(STDEV[2s])
(4)

0.499 Ci
(0.002 Ci)

1.9E-3 Ci (0.7E-
3 Ci)

600uCi (100
pCi)

56 uCi (3 pCi)

19 uCi (20 pCi)

1. Via Liquid Scintillation Spectroscopy (TRI-CARB).

2. Gamma column is from a one-hour count on a Mirion HPGe gamma spectrometer. Beta and Alpha columns are from 15-minute counts from
Tennelec/Mirion Model 6 type-instruments Beta activity includes contributions from gamma radionuclides. “Negative” disintegration/minute values
for Mirion counters are assigned the value of zero (and hence the statistics are skewed upwards).

3. The gamma isotope samples size was ~921 g (s ~ 100 g) in 1000 ml Marinelli beakers. The 2024 total activities of detected gamma emitters
were, in decreasing order, Co-60, Ce-144/Pr-144, and Cs-137.

4. STDEV refers to the average propagated standard deviation using an Excel® function. For Alpha and Beta activity, 2s is two times the standard
sigma function. For H-3 and C-14, 2s% refers to a Packard/Perkin Elmer industry standard function, where 2s% is the percent uncertainty in a
gross count value (with 95% confidence limits), or 2s% = (100 X 2 X s)/ (Total Counts).

5. Alpha has historically been attributed to natural background

Gaseous releases from the NBSR Reactor Stack for the Calendar year of 2025 included
only Tritium (H-3). The reactor was not operating during this time; hence no Argon-41 or
other isotopes were seen in this year’s surveillance. There was a total of 1,191 Curies of
H-3 released in 2025. An analysis of this effluent release was performed using the EPA
Comply Code software. This analysis showed that the total effective dose to a member
of the public would be no greater than 0.1 mrem for the year.

6.7.1(6) Summaries of environmental surveys performed outside the facility

Below are the environmental results for 2025

Grass Soil Water
Be-7 Cs-137 Co-60 Zn-65 1-131 Be-7 Cs-137 Co-60 Mn-54 Nb-95m Zn-65 1-131 Cs-137 Co-60 Zn-65 1-131
Month  pCilg uCilg uCilg uCilg uCilg uCilg uCilg uCilg uCilg uCi/ml uCi/ml uCi/ml uCi/ml
No Sample | No Sample | No Sample | No Sample | No Sample | No Sample | No Sample [ None Det. | None Det. | None Det. | None Det.
None Det. | 9.64E-09 | None Det. | 1.58E-09 | 7.49E-09 | None Det. | None Det. | None Det. | None Det. | None Det. | None Det.
None Det. | 1.41E-07 | None Det. | 1.46E-08 | 4.35E-08 | None Det. | None Det. | None Det. | None Det. | None Det. | None Det.
7.36E-06| None Det. [ None Det. [ None Det. [ None Det. None Det. | None Det. | None Det. | None Det.
May 9.07E-06| None Det. [ None Det. | None Det. | None Det. None Det. | None Det. | None Det. | None Det.
Jun 5.15E-06] None Det. [ None Det. [ None Det. [ None Det. None Det. | None Det. | None Det. | None Det.
Jul 3.91E-06 None Det. [ None Det. [ None Det. [ None Det. None Det. | None Det. | None Det. | None Det.
Aug 2.89E-06| None Det. [ None Det. | None Det. | None Det. None Det. | None Det. | None Det. | None Det.
6.58E-06| None Det. [ None Det. [ None Det. [ None Det. None Det. | None Det. | None Det. | None Det.
No Sample due to Govt Shutdown
7.66E-10 | 1.18E0-7 | None Det | 7.36E-09 | 1.00E-20 | None Det. | None Det. | None Det. | None Det. | None Det. | None Det.
0.82E-08 | 8.61E-08] None Det. | 1.42E-08 | None Det. | None Det. | None Det. | None Det. | None Det. | None Det. | None Det
typical mda =>> 8.00E-09  8.00E-09  2.00E-08  2.00E-08| 9.00E-09 3.00E-08  3.00E-08 8.00E-10  6.00E-10  2.00E-09  1.00E-09

The typical MDA is an estimate made by viewing the MDAs for each count
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Except for I-131 (short half life) there is not a large variation in the MDAs for each nuclide
6.7.1(7) Summaries of significant exposures received by facility personnel and
visitors
Dosimetry results:
The exposure reports have not been finalized as of April 9, 2025. This section will be

amended, and the Annual Report will be resubmitted when the exposure reports are
complete.
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