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1.1 - The PULSTAR and Associated Facilities

Overview
5th Research Reactor at NC State
Initial criticality in 1972
1 MW License Limit
5x5 array of UO, fuel assemblies
(4 wt% & 6 wt%)
Array of irradiation facilities and
analytical beams
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1.2 - The Nuclear Reactor Program

Jason Hou Nancy Krebs Ming Liu Qingsheng Ekaterina
Professor and Administrative Utilization Manager Cai Korobkina
Director of Nuclear Support Specialist & Senior Research . .

Research Associate Research Associate
Reactor Program Scholar

Operations Team

Student Team Members
11 Licensed ROs
* 1 Engineering Assistant

* 1 Health Physics Assistant
8 Austin Wells Zachary Stephen
o managerof Boulton Guarino
II§ Ong;;c:ieolr;lng an Reactor Engineer Reactor Health
2: p S Physicist
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2 - Historical Background

Special Procedure 2.5 “PULSTAR Reactor

Surveillance” Staff Turnover Challenges

0 Structure 0 Generational turnover
B Surveillance File (aggregate) B Average age of Operations Team in 2022: ~50
B Division (1 of 8 categories) B Average age of Operations Team in 2026: 30
B Folder (sub-system or component) B Chief of Reactor Maintenance retired after 32

years in Fall 2026
O Folder contents B Maintenance responsibility now shared

B Equipment History among Ops Team

B Periodic Inspection Record [0 Surveillance Scheduling

B Manufacturer’'s Manual _ _
B Supporting Documents (if applicable) B Surveillance prlnjc-ogts for each month
generated at beginning of year

O All documents generated and B Scheduling was based on when ‘the time felt

stored as hardcopies in the right’ with lots of ball juggling
Contr0| Room B No formal coordination mechanism
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3.1 — Prolegomena

GOAL & PRINCIPLES Accessibilify

Problems to Address O Documents should be easily accessible

*How to keep track of the dozens of O Formatting should assist the user in locating and identifying
surveillance items? o important information

» Howo onboard personnel to assist in O Non-essential information should be visible within its context

maintenance activities?
How to manage risk of transitioning to a

new platform/system? Compdﬁbilify

O Old system works; new system should work alongside it
O Preserve organization and structure where practical

O New system should be platform/device-agnostic (dedicated PDAs
are overkill for a small facility)

We want the accessibility and
automation of a digital system, but
need to keep the flexibility and

reliability of physical records... Coordindﬁon

O Relative timing of maintenance windows should be immediately
obvious to the user

O Completion status of items (especially incomplete status) should
be easily assessable by the user

...Can we have our cake and eat it
too¢
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Disclaimers

The following presentation is not an endorsement of Google Workspace or any
other cloud-based services

Your implementation may look different; this is only one example of a possible
implementation

Dates, Labels, Requirements, and other facility-specific information is included for
illustrative purposes only and does not necessarily reflect the actual configuration
and operation of the NC State PULSTAR and associated facilities
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3.2 — Surveillance Master
OVERVIEW

A B C D E F G H J) EM | EN | EO | EP | EQ | ER | ES | ET | EU | EV | EW | EX | E¥ | EZ | FA | FB | FC | FD | FE | FF | FG | FH Fl FJ FK FL | FM
' Surveillance Master v2 Instructions
2 Today's Date 9/15/2026 - update last completed and next due dates
3 - fill out week cell with completed date
4 —verrl'y next due date is consistent with history file
5
& File Mame TS Req. Last Completed MNext Due Span (d) Drop-Dead 07A2 0719 0726 08/02 08/09 08/M6 08/23 08/30 0%/06 09/13 0220|0927 10/04 10M1 1018 1025 11/01 11/08 1115 11/22 11729 12/06 12M3 127201227 01/03 01A0
7 P5-1-02-2A High Volt. Supp semiannual 09/09/26 03M1/27 04/26/2T 09/09
& |PS-1-02-4B Log-N Monit. semiannual 09/09/26 03111427 45 04/26/27 IBNJQ
2 |PS-1-03-4A Lin. Monit. 4.3d-iv  semiannual 09/08/26 0310127 45 ﬁ
0 | PS-1-03-6 Rec. Pwr. semiannual 032526 | 00/01/26 46
i1 |PS-1-05-3A Safety Monit. 4.3d-iv  semiannual 00/08/26  03/10/27 46 ﬁ
iz |PS-1-07-1 NFMS, SNOO2 semiannual 09/07/26 03/00/27 46 00/07
132 PS-1-07-1 NFMS, SNOO1 semiannual n/a
14 ' P5-1-08-1 lon Chamb., N- 4.3c semiannual 03/03/26 | 09/01/26 | 46 -
15 |PS-1-08-2A High Volt. Supp 4.3c semiannual 09/11/26 031327 46 lﬁ
18 P5-1-08-4A E-Meter, N-16 43c  semiannual 03/2026 | 09/01126 46 || [ ]
17 PS-1-10 Temp. Measure 4 3d-  semiannual 08/31/26 03/02127 46 ﬂ
18 |PS-1-11-1  Therm. Switch 4.3d-  semiannual 08/31/26 03/02127 46 27 — 08/31
18 |PS-1-14-1 Rad. Alarm Pnl. monthly 09/15/26 10M16/26 12 10/28/26 TH5 819 915
20 | PS-1-14-1  Rad. Alarm Pnl. quarterly 07/15/26 10/M14/26 23 11/06/26 TH5
21 | P5-2-01-1E  Air Comp. semiannual 03/03/26 | 09/02/26 | 46 1018726
22 | PS-2-01-2B Air Dryer monthly 03/03/26 04/03126 | 12 04/15/26
23 | PS-2-02-2  Pool Lvl, +-6i quarterly 08/31/26 11/30/26 23 12/23/26 ,ﬁ
24 | PS-2-02-3  Pool Lvl, +/- 3§ quarterly 06/01/26 08/31/26 23 09/23126
25 |PS-2-02-5 Pool Lvi 43cii - semiannual 08/31726  03/0227 46 0831
26 | PS-2-03A  Flow M ing 4.3d-ii iannual 08/31/26 03/02127 46 0417127 33_1
27 |PS-3-01-1  Pump, Primary semiannual 09/08/26 | 03110627 | 46 04/25/27 m
28 | PS-3-01-2  Motor, Primary semiannual 03/03/26 | 09!!)2!25 46 1018726
20 PS-3-01-4  Calorimetric Pw 4.3c semiannual 03/25/26 09/24/26 46 11/09/26 -
s 30 PS-3-01-6  Heat Exchange na nla
< 31 PS-3-01-7  N-16 Delay Tan na n/a
% 32 PS5-3-01-8  Piping, Primary semiannual 03/04/26 | 09/03/26 | 46 10/19/26
8 32 PS5-3-01-89  Valves, Primary semiannual |
o 34 | P3-3-02-1 Pump, Second: semiannual 03/03/26 09/02/26 45 1018126
g 33 | P8-3-02-2  Motor, Seconds semiannual 03/03/26 09.‘02!25 | 46 10018126 I
z
E + = Surveillance (2 Week) - Surveillance (complete) ~ S&M Outage Planner [OLD] ~ Revision Control =
o
S
o
)
=2
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' Surveillance Master v2 Instructions
. Z | Today's Date 9M15/2026 - update last completed and next due dates
3_2 — Survelllance Master 3 - fill out week cell with completed date
4 - verify next due date is consistent with history file
SURVEILLANCE ITEM LIST : '
g File Name TS Req. Freq. Last Completed MNext Due Span(d) Drop-Dead
. . 7 |PS-1-02-2A High Volt. Supp semiannual 09/09/26 0311727 46 04/2627
Eve I'y ROW a SU rvel I I ance Item WITh & |PS-1-02-4E Log-N Monit. semiannual 09/09/26 03M1/27 46 04/26/27
1'h f I I o t o b t 2 |PS-1-03-4A Lin. Monit. 4.3div  semiannual 00/08/26 0310027 46 D4/25/27
e O OWI ng Q rl U es 10 |PS-1-03-6 Rec., Pwr. semiannual 03/25/26 09/01/26 46 10017126
. . . . 11 | P8§-1-05-3A Safety Monit. 4.3d-iv  semiannual 00/08/26 0310027 46 04/25/27
« File Number (linked to file location) 12 PS-1-07-1 NFMS, SN0O2 semiannual 00/07/26  03/00/27 46 04/24727
13 -1-07- i
° Item Name P5-1-07-1  NFMS, SNOO1 sem.lannual n/a —
14 |P5-1-08-1 lon Chamb._, N- 4. 3c semiannual 03/03/26 09/01/26 46 10417726
o Requirement Basis (TS, PSP, etc.) 15 |P5-1-03-2A High Volt. Supp4.3c  semiannual 0X1126 0311327 46 14/28/27
18 | PS-1-08-4A E-Meter, N-16 4.3c semiannual 03/20/26 | 09/01/26 46 10/17/26
- F requency 17 |PS-1-10  Temp. Measure4.3d-i  semiannual 08/3126  03/02/27 46 04/17/27
1 | P8-1-11-1 Therm. Switch 4.3d  semiannual 08/31/26  03/02/27 46 0417127
“ n e e
° Last Com P leted 18 | PS-1-14-1 Rad. Alarm Pnl. monthly 09/15/26 10116/26 12 10/28/26
20 |PS-1-14-1  Rad. Alarm Pnl quarterly 07/15/26 10114126 23 11/06/26
[ ) ————— !
(a utomated ) Next Due 21 |PS-2-01-1B Air Comp. semiannual 03/03/26 | 09/02/26 46 10/18/26
° (a utomated ) S pan 22 |PS-2-01-2B  Air Dryer monthly 03/03/26 | 04/03/26 | 12 04/15/26
22 |P52-02-2 PoolLvl., +-6i quarterly 08/31/26 11730126 23 12423126
* (automated) Drop-Dead 24 |PS-2-02-3  Pool Lvi., +/- 36 quarterly 06/01/26 | 08/31/26 23  09/23/26
25 |P§2-02-5 Pool Lvl 4.3dii  semiannual 08/31/26 0302027 46 0417127
28 |P5-2-03A  Flow Measuring4.3d4i  semiannual 083126 03/02/27 46 0417127
R . 27 | P5-3-01-1 | Pump, Primary semiannual 09/08/26 [ 032y 46 0442527
Fo rmattfin g & Aufom ation 22 |P5-3-01-2  Motor, Primary semiannual 03/0326 | 09/02/26| 46  10/18/26
28 |P3-3-01-4  Calorimetric Pw4.3c semiannual 03/25/26 09/24/26 46 11/00/26
* Next Due — orange highlight if before ® PS-3-016 Heat Exchange na nia
3 P5-3-01-T  N-16 Delay Tan nfa nla
cu rrent date 32 | P5-3-01-8  Piping, Primary semiannual 03/04/26 | 09/03/26 46 10d19/26
* Span - determined based on Frequency * |BS-3:01-9  Valves, Primary il L
34  PS5-3-02-1 Pump, Second: semiannual 03/03/26 | 09/02/26 46 10/18726
* Drop-dead - orange text ifTS req. 35 |PS-3-022  Motor, Seconds semiannual 03/03/26 | 09/02/26 46  10/18/26
* Untracked items — grey highlight
g y g g B = Surveillance (2 Week) - Surveillance (complete) ~ S&M Ou
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3.2 — Surveillance Master
TI M E LI N E J EM EN EO EP EQ ER ES ET EU EV EW EX EY EZ FA FB FC FD FE FF FG FH Fl Fd FK FL FM

Design Principles

* User should be able to ascertain status I | | | |
without readlng any values 2. éﬁ.ﬁna 11122 11729 1206 12113 12Qd

Conditional Formatting

*  Yellow - Current week 09107
*  Green - Week of “Last Complete” or cell - |
has value ] ]
* Dark Red — Drop-Dead for TS req. item —  Jowm
* Light Red — Surveillance window for TS s - =
req. item i
« Dark Orange — Drop-Dead for non-TS req. }T
item Ll
. — Surveillance window for ~ loaoe .
non-TS req. item =
5@}% * Grey - Past weeks
o
n-é *This is not a Gantt chart (we have different L
mg Sheets for that) itage Planner [OLD] ~  Revision Control ~
g 9
2
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A B c D E F G - J
'+ Procedure Revision Controller
= z  Today's Date 91152026
3.3 — Documentation :
4
EQUIPMENT HISTORY :
6 File MName TS Req. Freq. Drive Available Cumrent Rev.  Date Implemented Prev. Rev.
o o 28 | PS-2-03A Flow Measuring 4.3d-ii semiannual yes 3 2015-06-01 2
Procedure Revision Controller e e =
. . . 2 |PS-3-01-2 Motor, Primary semiannual
* Revision control for surveillance and 2 |PS-3-01-4 Calorimetric Pur 4.3¢ semiannual yes 7 2015-01-01 5
maintenance procedures W PS-3-01-6 Heat Exchanger nfa
31 P8-3-01-7 M-16 Delay Tank n'a
* Also tracks what procedures are available 2 PS3018  Piping, Primary semiannual yes
d | |ta I I 33 PS-3-01-9 Valves, Primary semiannual draft
g y 34 | P§-3-02-1 Pump, Secondal semiannual
3/ pPS-3-02-2 Motor, Secondar semiannual I:
38 | PS-3-02-5A Cooling Twr. quarterly
. . 37 PS-3-02-5A Motor, Cooling T quarterly
D rive FI I esys’re m 33 PS30254  Cooling Twr semiannual
¥ PS-3-03-2 Demin., Primary semiannual draft
* Located on the ‘general’ NRP Drive © PS-401-1  In-Line Drive Pk 4.2b annual yes 3 2012-02-13 2
P H 41 | P5-4-01-1 In-Line Drive Pk quarterly draft
(dlgltal bl nder Shelf) 42 | P5-4-01-2 Control Rod 4.2a annual yes 3 2015-06-01
° Structu re iS analogous to inherited 43 | P5-4-01-2 Control Rod 4.2c biennial yes 3 2015-06-01
. . 44 | PS-4-02-1 In-Line Drive Pk 4.2b annual yes 3 2012-02-13 2
han ging fil es. 45 | PS-4-02-1 In-Line Drive Pk quarterly draft
- 45 | PS-4-02-2 Control Rod 42a annual yes 3 2012-02-13 2
‘ separate fOIderS for eaCh itemn 17 |PS4-02-2 Control Rod 4.2c biennial draft
. Equipment History 4 | PS-4-03-1 In-Line Drive Pk 4.2b annual yes 3 2015-06-01
. Procedures and Datasheets 48 PS-4-03-1 In-Line Drive Pl quarterly ves o 2015-06-01
. Surveillance Records (data) 50 PS-4-03-2 Control Rod 4.2a annual yes 3 2012-02-13 2
51 PS-4-03-2 Control Rod 42c biennial draft
° PS files for TS reqg. equ i pment have 52 |PS-4-04-1 In-Line Drive Pl 4.2b annual yes 3 2012-02-13 2
. . . 53 | PS-4-04-1 In-Line Drive Pl quarterly draft
orange folder icons to assist with 54 PS4043  ControlRod  42a annual yes 3 2015-06-01
identification by use rS 55 | PS-4-04-3 Control Rod 4 2c biennial yes 3 2015-06-01
= Surveillance (2 Week) ~  Surveillance (complete) ~  S&M Qutage Planner [OLD] ~  Revision Control ~
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3.3 — Documentation
EXAMPLE USING PS-2-03

2034-09-0% Datasheet - F3-2-0%51

2023-03-10 Datssheet - F5-2-0%31

2025 07 30 Datesheet P32 03:51

BOEE-UE-02 Dalashesl - PS-3-0ES51

HUER-LE-3T Dolasheal - PE-0-0051

3034-0R-31 Dataskant - PS-4-06-251

-~ » P5-2-03 » Eguipment History -
[ Type = ] Prople - J Modifad - [ saures - |
Name

B 2024-03-1 Dashest - FS-2-08:51

== > Surveillance Files > PS-2-03 ~
| Type ~ | | People ~ | | Modified ~ | | Source - |
Name 4

“= BB Equipment History

a8
F
a8

1

1

3.

Datasheet - PS-2-03:51

Datasheet - PS-4-06-2:51

PS-2-03:81

dure 1, 205
Rrwvisian 3

1af?

Flow Measuring Channel Calibration Datasheed

Initial Conditions
Wanomztar
Arnuber
arnuhzr

Tentral Conzale

475 qom Flow SCRAM
Warzenels
arnulza
Arnubar

Dunitrul G

400 gom

2217 H.0F &F
2217 H.0E AF
A gpm

192508 gom

PRUATS

XTIy

175420 cpm
475430 g

Ps-2-03:51
Elow Measuring Channel Callbration

1. INTRODUCTION

Ihs proceris
Chanmel ta ancus At tie

lecnica) zecmoatiang 203 | LU 1A ¢ Uperatens arual.

2. REFEREWCES

Rzl 3057

O TE T

HIA S8R Opesahen Manial

3. REQUIRED EQUIPMENT
34 TART Dedd Commanicia

A0, Testiur mnsl be e

eter o e by,
el R0

auen valves PT AT §

ety e b 1L 1 FL 21T S B2

hew 12015
Fawbann %

[EH

56 s when perarmng B ealbradan o he o Measiong
et 12 3pSrRrg walfin T regaramEnt: o the

w1 2098
icvbizn

E

55 Sevus e pinsy i el el e BT of e e s oo

A

B c

' Surveillance Master v2

E

Instructions

NRP » Surveilance * Surveillance Files - 2 Today's Date 9/15/2026 - update last completed and next due dates
2 - fill out week cell with completed date
[ Tyne = ] [ Peaple + } [ Modifiad - ] [ sautee - 4 —ver next due date is consistent with history file
5
Name
T g File Name TS Reqg. Freq. Last Completed MNext Due Span (d) Drop-Dead
T P5-1-02-2A High Volt. Supp semiannual 09/09/26 031127 46 04/26127
M Fi-os-2 2 PS-1-02-4B Log-N Monit semiannual 09/09/26 03127 46 04126127
B rsioms 2 |PS-1-03-4A Lin. Monit 4 3d-iv  semiannual 09/08/26 | 0310127 | 46 04/25/27
i |PS-1-03-8 Rec, Pwr semiannual 03/25/26 09/01/26 46 10417126
| rsio 11 PS1-065-3A Safety Monit. 4.3d-iv  semiannual 09/08/26 0311027 46 [
W Fscor 12 |PS 7-1  NFMS, SN002 semiannual 09/07/26 03/09/27 46 0424127
12 PS-1-07-1  NFMS, SN0O1 semiannual n/a )
| rsr 14 PS-1-08-1 lon Chamb, N-43c  semiannual 03/03/26 | D9I0126 | 46
| s 15 PS-1-08-2A High Volt. Supp 4.3c semiannual 09/11/26 03!132? 46
18 E-Meter, N-16 4.3c semiannual 03/20/26 09.'011‘26 46
| Fs-en 17 Temp. Measure 4.3d-i  semiannual 08/31/26 03/02/27 46
B R0 18 Therm. Switch 4.3d-I  semiannual 08/31/26 03102127 46 04/1712
18 Rad. Alarm Pnl monthly 09/15/26 10016626 12 1028126
W rz2o2 20 Rad. Alarm Pnl quarterly 07/15/26 10/14/26 23 11/06/26
W oreome 21 Air Comp semiannual 03/03/26 | l]_9.'|)2f2li | 46 10/18/26
2z Air Dryer monthly 03/03/26 | 04/03/26 | 12 04/15/26
B rFs2-023 22 Pool Lvl.,, -6 quarterly 08/31/26 11/30/26 23 12123126
W s 24 PS2:02-3  Pool Lvl., +/- 36 quarterly 06/01/26 | 08/31/26| 23  09/23126
25 L BSono.n  bonllyl A 3kiil i 0417127
M Fs-u-Us |H PS-2-03A  Flow ing 4.3d-i ial 08/31/26 03/02/27
[p——— L E Y ST T Ze CUSITUEET
i\ P 1-2  Motor, Primary semiannual 03/03/26 | 09/02/26 46
M rszm2 28  PS-3-01-4  Calorimetric Pw 4.3c semiannual 03/25/26 09/24/26 46
30 PS-3-016  Heat Exchange n/a n/a
W rsz014
31 PS-3-01-7 N-16 Delay Tan nia nia [
mm neconao 3z PS5-3-01-8  Piping, Primary semiannual 03/04/26 | 09/03/26 46 10/19/26
33 | PS-3-01-9 Valves, Primary semiannual
34 |PS-3-02-1 Pump, Second: semiannual 03/03/26 09/02/26 | 46 1001826
5 |PS-3-022  Motor, Seconds semiannual 030326 | 09/02026 46 1018726
+ = Surveillance (2 Week) ~  Surveillance (complete) ~ S&M Ou
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4.1 — Experience
WHAT WORKED

Accessibility

*  New personnel can be trained on and
review procedures remotely

* Reduced legibility of records (a timely
concern)

* Records, data, and manuals accessible to
staff from any device; helpful when...
*  Working with external service providers
*  Ordering parts and materials
+ Evaluating replacement options

Coordination of Tasks

 Some procedures require data to be
collected from multiple locations at each
test point

* Digital datasheets allow simultaneous
data collection, reducing completion time

Prioritization

« Conditional formatting assists personnel
in distinguishing TS and non-TS
surveillances

(above) Dashboard v1 provides a 2-week daily overview of tasks, sorted by due date

A B < D

m

F G H J K L M M o F Q R s

Surveillance Dashboard v1 Instructions

Today's Date 4152026 - update Surveillance Master (this sheet will update)
- select rows 7-85 and hold ctr+alt+shift+1 to sort item s by due date
File Name TS Req. Freq. Last Completed Mext Due Span (d) Drop-Dead 09/15 09116 0917 0918 0919 0920 0921 | 0922 09723 09724 0925 O
PS-2-01-2B Air Dryer manthly 03/03/26 04/03/26 12 04/15/26
PS-2-02-3 Pool Lvl, +/- 36 quarterly 06/01/26 08/31/26 23 0923126
PS-1-08-1 lon Chamb., N-' 4.3¢ semiannual 03/03/26 09/01/26 46 017126
PS-1-08-44 E-Meter, N-16  4.3c semiannual 03/720/26 09/01/26 46 1017126
PS-1-03-6 Rec., Pwr. semiannual 03/25/26 09/01/26 46 10117/26
PS5-2-01-1B Air Comp semiannual 03/03/26 09/02/26 46 1018126
PS-3-01-2 Motor, Primary semiannual 03/03/26 09/02/26 46 10/18/26
PS-3-02-1 Pump, Second: semiannual 03/03/26 09/02/26 46 10/18/26
PS-3-02-2 Motor, Seconda semiannual 03/03/26 09/02/26 46 10/18/26
PS-3-03-2 Demin., Priman semiannual 03/03/26 00/02/26 46 10/18/26 | .l
PS-5-03-3 CF-1 4.5e biennial 09/0%/24 09/09/26 183 311127
PS-5-04-3 CF-2 4.5e biennial 09/09/24 09/09/26 183 0311112
PS-7-05-1B Intrusion Alarm weekly 09/04/26 09/11/26 3 09/14/26
P5-3-01-4 Calorimetric Pw 4.3c semiannual 03/25/26 09/24/26 46 9126
PS-7-05-1B Intrusion Alarm manthly 08/31/26 10/01/26 12 10013126
PS-8-02-1 K ex&SDM 4.2d manthly 09/01/26 10/02/26 12 0/14/26
PS-805-1 NIF semiannual 04/02/26 10/02/26 46 111726
PS-1-14-1 Rad. Alarm Pnl quarterly 071526 10i14/26 23 11/06/26
PS-7-02-1A Aux. Gen 4.5b manthly 09/15/26 10/16/26 12 )i 28/26
PS-1-14-1 Rad. Alarm Pnl. monthly 09/15/26 10/16/26 12 10/28/26
PS-5-03-1 CF-1 4.5b monthly 09/15/26 10/16/26 12 i 2
PS-5-04-1 CF-2 4.5b monthly 09/15/26 10/16/26 12
PS-4-01-2 Control Rod 42a annual 1012025 10i20/26 91
PS-4-02-2 Control Rod 42a annual 10/20/25 10/20/26 91
PS-4-03-2 Control Rod 4.2a annual 10720025 10/20i26 91 0/27
PS-4-08-1 Ganged CR Ca annual 10721725 10/21/26 91 01720027
PS-4-04-3 Control Rod 42a annual 10/21/25 10/21/26 91 1720027
PS-4-08-1 Control Rod annual 10121425 10021726 91 01720027
PS-7-05-1B Intrusion Alarm quarterly 07/24/26 10/23/26 23 1115726
PS-3-02-5A Motor, Cooling quarterly 08/05/26 11/04/26 23 1127126
+ = Surveillance (2 Week) -~  Surveillance (complete) ~  S&M Outage Planner [OLD] ~  Revision Control ~

Week 2
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4.1 — Experience
AREAS FOR IMPROVEMENT

DOCU m e nT Di g iti Z q ti o n A B c o (= F G H J EM EM EO EP EQ ER ES ET EU Ev =0 EX EY EZ FA FB FC FD FE I

' Surveillance Master v2 Instructions
L4 O N Iy 3 2/83 p roce d u reS 2 Today's Date 9/15/2026 - update last completed and next due dates
. 3 - fill out week cell with completed date
CU rre ntly aval Iable 4 —ver next due date is consistent with history file
5 L L
* Legacy equipment manuals .
. I T PS-1-02-2A High Volt Supp semiannual 09/09/26 031127 46 0426127
ma y req uire manua 3 PS-1-02-4B Log-N Monit. semiannual 09/09/26 031127 46 0426127
d . ey . 2 PS-1-03-4A Lin.Monit.  4.3d-iv  semiannual 09/08/26 0311027 46 04/25/27
I g Itl Zatl O n 10 |PS-1-03-6 Rec., Pwr. semiannual 03/25/26 08/01/26 46 10017726
. . . 11 PS-1-05-3A Safety Monit.  4.3d-iv  semiannual 09/08/26 031027 46 04/25127
o D | g |ta | M al nte nance LO g ( |V| L) 12 PS-1-07-1 NFMS, SN002 semiannual 09/07/26  03/09/27 46 0424127
. 13 PS-1-07-1 NFMS, SNOO1 semiannual nia
currently stored in separate “ PS4031 lonChamb,N-43c  semanual  03032c [GBIGHBE| 4 =
. 15 PS-1-08-2A High Volt Supp4.3c  semiannual 09/11/26 03113127 46 L0911
location 15 PS1084A EMeter, N-16 43c  semiannual 032026 | 09/01I26| 45 ] ||
17 | PS1-10 Temp. Measure 4 3d-i  semiannual 02/31/26 03/02127 46 04, | 08/31
o] ofe 12 PS1111 Therm. Switch 43di  semiannual 08/31/26  03/0227 46 0417727 | | 08131
ACCGSS | b | I ”y G d pS 18 PS-1-14-1  Rad. Alarm Pnl. monthly 09M5/26  10/16/26 12 10128126 75 8119 9/15
20 PS-1-14-1  Rad. Alarm Pnl quarterly 0715126 10114126 23 11/06/26 7115
21 P5-2-01-1B  Air Comp. semiannual 03/03/26 09/02/26 A6 10/18/26
L] i ia o T T I
Users can forget to update the ) EETET iy Ty oM 0as
H 22 PS-2-02-2  Pool Lvl, +-61i quarterly 08/31/26  11/3026 23 12/23/26 | 08131 | ]
traCkI ng Sheet (Usua I Iy getS 24 PS-2-02-3  Pool Lul, +/- 26 quarterly 06/01/26 | 023126 23 0923126 Past-due item does not
25 PS-2-025 Pool Lvl 4.3¢-ii  semiannual 08/31/26  03/0227 46 04/17/27 08/31 . .
Caught at Weekly O&M 28 PS-2-03A4  Flow Measuring 4. 3c-ii jannual 08/31/26  03/0227 46 041727 05431____ appear on timeline
m eeti n g ) 27 PS-3-01-1  Pump, Primary semiannual 08/08/28 | 031027 46 04/25/27 | 08/08
22 PS-3-01-2  Motor, Primary semiannual 03/03/28 09!02_r26 A6 10018126
. u 2 PS3.014 CalorimeticPud3c  semiannual 032526 09124126 46 1100196 [ |
* Automatically calculated “next S =
n 31 P5-3-01-7 N-16 Delay Tan nia nfa
due doeS nOt prevent 32 |PS-3.01-8 F'iEinf Primary semiannual 03/04/26 | 09/03/26 46 10/19/26 Procedure still in
33 PS-3-019 Valves, Primary semiannual I
SC h e d u I e cree p 34 PS-3-02-1 Pump, Second: semiannual 03/03/26 | 09102126 46 10018126 d eve | opme nt
E S pe Ci a I Iy ou t 0 f d a te | te ms 3 PS5-3-02-2  Motor, Seconds semiannual 03/03/26 | 09/02/26 | 46 10/18/26
L] - - e
can fal I off th e visua I t| m eta ble + = Surveillance (2 Week) ~  Surveillance (complete) ~ S&M Outage Planner [OLD] ~  Revision Control ~
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Maintenzince Qutage - Spring 2025

3 Timetable - day 1 Timetable - day 2 Timetable - day 3
4-1 — EXperlence « S v wes MT Boulton _ MT Wells MT Boutton MT Wells MT Boulton
El §:45
g T:00
AREAS FOR IMPROVEMENT
:;z Inline Drive Pkg. (PS-4-02/4-101)
Maintenance Outage Panning z ras
. 13 8:00 . CT Clmmislr]_«— Return Line CT Chemislr]_r - Retumn Line
« Surveillance Master v2 does not support as ) LR e Refurtishment Refurtisnmant
. - 15 8:30
outage scheduling automation e Safety Meeting
« It does help with identifying what should i % oy
H H . : o e Generator
be included in the Itenerary e 222 e crarect [ .
* Current system does not include 3 . it o
information on effort-hours for each task = iy [ e
_ _ = 030) e e e Reserved for | Reserved for
 The data exists, but is collected manually 10:45 Impeller kot Contingeney | Contingeney
25 E s - Apcess i
«  Possibly could incorporate into Revision ~ R F':D C:DFI . et
Controller :2153 Caf‘;‘ps_z_':]';j Im:
* QOutage Schedule Automation Challenges 2 12:00
1t Lunch Lunch Lunch Lunch
12:20
32 12:45
S T2 Cal Setup {P5-1-10
13:15 il BT&TC Filter
13:20| T2- BOF s Train Upgrade
1345 Pogl Level T o Sl
1400 (PS-2-025) ey R;pimm -
14:15| T2- 100 F Cunling_Tm 22:”‘5”" InhnF'El-:E_mE
. <§( 14:30 CheF:rnEt:Iry - ngency (PS-4-0214-14)
14:45
§ 15:00 Temp Switch Sidekilis
2 15:15] ([P5-1-11-1} dP Gauge Cal.
m = 15:30  T2- 116F (PS-5-08-1/2) Clean-up for
8 44 15:45  T2-120F Operations
[Y: EnD O DAY
o el 1R-4F
(a4
<
Zg‘ = 1 Items ~ 3 Itenerary ~
=2
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4.2 — Other Applications

MAINTENANCE TRACKING

 Linkto ML File

* Description

* Priority
*  Work Requirements
*  Qutage?

* Internal/External?
*  Weather-dependent?
« Radiological?
* Assignment
*  Primary
«  Backup
° Comments and current status

Link to PS Equipment File (if applicable)

A
1
ER Category
3 Upgrade
4 Upgrade
2 | Preventative
&  Repair
7 Preventative
&  Maintenance
9 Upgrade
10 Upgrade
11 Preventative
12 Repair
13 Repair
14 Upgrade
15 Upgrade
16 Preventative
17 Repair
13 Repair
19 Upgrade
20 Repair
21 | Project

System

Liquid Waste
Effluent

NIF

RAC

RSS

Liguid Waste
Console
Labs

NIF

NIF

NIF

NIF

PPV

Primary
Building Leaks
e+

Nitrogen
PPV

FGL

ML No. ltem

Waste Tank Level Sensing
Pool Water Sampling

NIF Shutter Cable

Air Dryer

Safety Channel UIC

Air Valve Control Line

Digital Channel Installation
DAQ System

MIF Shutter Bearing

NIF Latch

MIF Piston/Solenoid

NIF Control System

PPV Sump Pump

Primary Flow Measuring

PPV Water Ingress (Room Sealing)
E+ Door Camera

N2 Purge Upgrade (Generator)
PPV Camera View

FGL Cave Lighting

Priority

s s s & s &8 W W W W W M

Outage Req. Assignment

< < < <

Comments

Boulton ANI requests implementation of this as a means of verifying that uncont
Dias/Din

temporary repairs performed on 26 Aug 2025, cable needs replaced ani
Boulton Dryer coolant High Pressure, currently bypassed
Wells Safety UIC housing has nitrogen leak; recommend full housing redesigr

Boulton/Guarine will reguire someone to operate the control panel in basement to locate
Wells

Boulton

Boulton
Enhanced flow monitoring req'd to characterize noise and trends
Camera has dead pixels but works; LCD monitor is cooked, needs repl:
Camera has dead pixels but works; LCD monitor is cooked, needs repl:

Boulton

(above) clip from in-development standing maintenance item dashboard; not all properties implemented

15
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4.2 — Other Applications

PERIODIC TRAINING

Examples .
Operator Requalification Plan DO YOU hdve IdeOIS fOI‘ Other
Lab Safety Training . .
Organizational Refresher Training a pp|ICCI1'I0nS?

The audience is encouraged to discuss
among themselves after the presentation
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Thank You

Questions?

Email us at: nrp-pulstar@ncsu.edu
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