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Natural
Language
Processing

 Techniques that allow
computers to understand the
contents of natural language

— Allows for the extraction
of information and
insights from documents

— Collection of techniques:

* Rule-based,
statistical, or neural
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tructured Data '

Unstructured Data

WORD DOCUMENTS
SPREADSHEETS
PRESENTATIONS

SsOCIAL MEDIA POSTS




Use Cases
Goals

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Apply Natural
Language Processing
techniques to NRC
data and use cases

Demonstrate
Successes



* Challenge: Deviations between
resource estimates to complete a
licensing review and the actual hours
charged

* Goal: Create tool to assist project
managers in formulating resource
estimates

Reso u rce — Leverage historical data

— Find historically similar reviews

P rEd ICt on * Method: Use term frequency-inverse

document frequency vectors to
represent documents and perform
similarity calculations

— Rank documents based on similarity
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Resource
Prediction
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Term Frequency-Inverse

Document Frequency (tf-idf)

— Weighting factor for words
— Product term frequency and inverse
document frequency

Term Frequency (tf)

— How frequency a word appearsin a
document

— Importance of word

Inverse document Frequency
(idf)

— How frequently a word appears in a
collection of documents



Term Frequency-Inverse Document Frequency
(Vector Representation)

word,

@ XcelEnergy*

RESPONSIOLE BY NATURES 1717 Wakonade Drive
Welch, MN 55089

December 16, 2019 L-PI-19-031
10 CFR 50.90

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Prairie Island Nuclear Generating Plant, Units 1 and 2
Docket Nos. 50-282 and 50-306
Renewed Facility Operating License Nos. DPR-42 and DPR-60

License Amendment Request: Revise Technical Specifications to Adopt Risk Informed
Completion Times TSTF-505, Revision 2. “Provide Risk-Informed Extended Completion Times
—RITSTF Initiative 4b

References: 1) Letter from the Technical Specification Task Force (TSTF) to the NRC,
“TSTF Comments on Draft Safety Evaluation for Traveler TSTF-505,
Provide Risk-Informed Extended Completion Times’ and Submittal of
TSTF-505, Revision 2°, Revision 2, dated July 2, 2018 (ADAMS
Accession No. ML18183A493)

2) NRC Safety Evaluation, “Final Revised Model Safety Evaluation of
Traveler TSTF-505, Revision 2, ‘Provide Risk-Informed Extended WO r
Completion Times — RITSTF Initiative 4b”, dated November 21, 2018
(ADAMS Accession No. ML18253A085) X
Pursuant to 10 CFR 50.90, Northern States Power Company, a Minnesota corporation, doing
business as Xcel Energy (hereafter NSPM"), is submitting a request for an amendment to the
Technical Specifications (TS) for the Prairie Island Nuclear Generating Plant (PINGP), Units 1
and 2
The proposed amendment would modify TS requirements to permit the use of Risk Informed
Completion Times in accordance with TSTF-505, Revision 2, “Provide Risk-Informed Extended
Completion Times — RITSTF Initiative 4b” (Reference 1). A model safety evaluation was
provided by the NRC to the TSTF on November 21, 2018 (Reference 2).

« Attachment 1 provides a description and assessment of the proposed change, the
requested confirmation of applicability, and plant-specific verifications

« Attachment 2 provides the existing TS pages marked up to show the proposed

4
&
i Represent d document as a vector

— The vector reflects the word usage in the document
— The vector will have 1000’s of dimensions
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Term Frequency-Inverse Document Frequency
(Vector Space Corpus)

ord,

(? Xcel Energy*

FesTeRETECE Y RATURE 1717 Wakonade Drive
Welch, MN 55085

December 16, 2019

ATTN: Document Control Desk 10 CFR50.90

s a

Praiie Island Nuclear Generating
Jocket Nos. 50-282 and 50-308

ot verae

Renewed Facilty Operating Licen| Nucear Ganarating sation
e

License Amendmen! Request. R 102-07060-MLL/DCE st

Compleion Times TSTF 505, Red July 31, 2015
—RITSTF Inititive 4b”
Refernces: 1) Leter from TN Do e Cor i D
s U.S. Nuciear Regulatory Commission
fovide Ris Washington, DC 20555-0001

Accession N

2) NRC Safety Dear sirs:

Traveler TST) Subject:  Palo Verde Nuclear Generating Station (PVNGS)
Completion T] Units 1, 2, and 3
(ADAWS Ac 'No

Docket Nos. STN 50-528, 59-529, and 50-530
License Amendment Request to Revise Technical Specifications

Pursuant fo 10 CFT 50.00, Nort to Adopt TSTF-505-A, Revision 1, Risk-Informed Completion

s as Xcel Energy (ereall

Techmcal Spocicatons (19 o |

and2 In accordance with the provisions of Section 50.90 of Tite 10 of the Code of Federal

Regulations (10 CFR), Arizona Public Service Company (APS) is submitting a r

fo 2 lcnse smendment o revise (e Tecical Speications (15s) for Palo Verde
Nuclear Generating Station Units 1, 2, and 3.

The proposed amendment would
Completion Times in accordance
Completion Times - RITSTF Inita
provided by the NRC to the TSTF|

The proposed smendment would madify TS requirsmentsto permi the use of Rsk.
Completion Times (RICTS) i accordance with Technical Specifcations Task

« Atachment 1 provides a d Force (TSTF) traveler TSTF-505-#, Revison 1, Provide Risk-Informed Exte
requested confirmation of Completion Timés - RITSTF tntatve 45, The avalabily of this T3 Improvement was
announced in the Federal Register on March 15, 2012 (77 FR 15399).
« Atachment 2 provides the
changes. The Enclosure to ths letter provides a description and assessment of the proposed

change, the requested confirmation of applicability, and plant-specific verifications.
Attachment 1 provides the existing TS pages.

changes. Attachment 2 provides revised (clean) TS pages. Attachment 3 provides
existing TS Bases pages marked up to show the proposed chang

T e e
st for i 2o Toview of this lcanse amendment reauest. APS requests approval of che proposed
Techmca\ ‘Specifications Pr being impl rked within 180 days of issuan

NC's Vogtle Electric Generating P 1n accordance with the PVNGS Quality Assurance Program, the Plant Review Board
VEGa5S a ME 555 and the Offsite Safety Review Committee have reviewed and approved the proposed

SNC requests approval of the propof
amendment being implemented with

A0
I sccordance with 10 CFR 5091(0)]
sigiicant hazards consideration s} iee

. a st of PR/ be completed prior
toimplemeniing he RICT Program al NP2

« Attachment 7 provide ‘Condition f
ot o e n Atocment s o rpementaton o 1 RICH program:

d d by the site's
¥ the

« Attachment 4 provides certain HNP TS B Program

Duke Energy requests approval of the propos

this application s acoepted by the NRC st
implement the license amendment within 18

* Represent the collection of documents
as vectors

D — Create a vocabulary of all words used in
USNRC the collection
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Term Frequency-Inverse Document Frequency
(Similarity Calculations)

Exelon Generation. R

10 CFR50.90
RAS-18-142

December 13,2018

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DG 20555-0001

Braidwood Station, Units 1 and 2
Renewed Facility Operating License Nos. NPF-72 and NPF-77
NRC Docket Nos. STN 50-456 and STN 50-457

Byron Station, Units 1 and 2
Renewed Facility Operating License Nos. NPF-37 and NPF-66
NRC Docket Nos. STN 50-454 and STN 50-455

Subject:  Application to Reviso Braidwood Station and Byron Station Technical
Specifications to Adopt Risk Informed Completion Times TSTF-505,
Revision 2, *Provide HiskInformed Extendod Gompletion Times - RITSTF
Initiative 4b"

In accordance with 10 CFR 50.90, “Application for amendment of license, construction
permit, or early site permit," Exelon Generation Company, LLC (EGC), requests an
amendment to Renewed Facility Operating Licanse Nos. NPF-72 and NPF-77 for
Braidwood Station, Units 1 and 2, and Renewed Facilty Operating License Nos. NPF-37
and NPF-66 for Byron Station, Units 1 and 2, respectively (hereater referred to as
Braidwood and Byron).

The proposed amendment would modify Technical Specifcations (TS) requiroments for
Braidwood and Byron to permit the uso of Risk Informed Completion Times in accordance
with TSTF-505, Revision 2, "Provide Risk-Informed Extended Complotion Times - RITSTF
Initiative 4b," (ADAMS Accession No. ML18183A493). A model safety evaluation was
provided by the NRG to the TSTF on November 21, 2018 (ADAMS Accession No.
ML18267A256).

Attachment 1 provides a description and assessment of tfie proposed changes, the
requested confirmation of applicabilty, and plant-speciic verifications.

Attachment 2 provides the existing Braidwood and Byron TS pages marked up to show
the proposed changes.

« Attachment 3 provides the existing TS Bases pages marked up to show the proposed
changes and is provided for information only.
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A new document is converted to a vector based on

the vocabulary of the collection of documents
— The similarity (angle between vectors) is calculated as the

dot product between vectors
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Resource
Prediction
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Approach

Acquire historical licensing
actions and resource
requirements

Extract text data from pdf files
Clean data
Create tf-idf matrix

Create User Interface
— Extracts text data
— Performs similarity calculations



Resource Estimation Tool
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RUSNRC  Resource Estimation Tool

United States Nuclear Regulatory Commission

Protecting Peaple and the Environmenr

Similarity Screening Resource Details

Drag and Drop or

Similarity: 0.7
Summary

Documents Included: 24
Documents Excluded: 0

[ Total Hours Charged Summary

Mean:
IMedian
95th Percentile

| Review Duration Summary

IMean:

| Median
95th Percentile

Total Hours Charged (hours)

Review Duration (meonths)

Author Affiliation Docket Number Document Type Title Date Recieved Total Hours Charged Review Duration Branch Simila
Southern Nuclear O g Co - Application to
Southern Nuclear Operating Letter, License-Application for Facility Operating| Revise Technical § ions to Adopt TSTF- RR/DORL/LELIT B
Co, Inc License (Amenc/Renswal) DKT 50 582, "Resctor Pressure Vessel Water Inventory SRR
Control (RPY WIC) Enhancements”
Letter, License-Application for Facility Operating
cense (Amend/Renewal) DKT 58, nical
Packsge  Exelon Generation Co, LLC Specification, Ba i Package! NRR/DORL/LPL3 .88

Facility Oper
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Resource Estimation Tool
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Similarity Screening Resource Details

Completionyr Completiontn EPID Title_y Docket No Branch_y FinalAccessionhumber, PH_Name RPS_Estimated_Hours Hours_Charged Application Date [2003, 2021]

2017, 81 Transmittal of TSTF-542, Revision @, "Reactor Pressure Vessel Walter Inventory Control”.

Completion Date [1900, 2021]

Peach Bottom Atomic Power Station, Units 2 and 3 - Application to Revise Technical Specifications to

27 2 pt TSTF-542, "Reactor Pressure Vessel Water Inventory Control,” Revision 2.
Peach Bottom, Units 2 and 3 - Response to Request for Additional Information Application o Rev
2017 12 Technical Specifications to Adopt TSTF-542, "Reactor Pressure Vessel Wster Inventory Control,”
Revision z. GCompletion Status
Pesch Bottom Atomic Power Station, Units 2 and 3, Supplemental Response Concerning License Amendment
2017 12 Request to Revise Technicsl Specifications to Adopt TSTF-542, "Resctor Pressure Vessel Water Inventory
Control,” Revision 2. Branch
. 1 Peach Bottom Atomic Power Station, Units 2 and 3 - Application to Revise Technical Specif ons to
! - Adopt TSTF-542, "Reactor Pressure Vessel Water Inventory Control,” Revision 2.
Peach Bottom, Units 2 and 3 - Response to Request for Additional Information Application fo Revise
2017 12 Technical Specifications to Adopt TSTF-542, "Reactor Pressure Vessel Wster Inventory Control,” Staff

Revision 2.

Peach Bottom Atomic Power Station. Units 2 @nd 3. Supolemental Response Concerning License Amendment

Hours
"

Hours
|

Actual Hours

L | -

T T
trace 0 trace 0

Estimated Hours Estimated Hours Actual Hours

RUSNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment



Current
Status
and

Follow-on
Work
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Preliminary acceptance testing complete

Historical data provides reasonable
estimates of required resources and
review durations

NRR/EMBARK and NRR/DORL
coordinating to finalize visualizations

Develop and deploy final User Interface

Potential Follow-on Work:

Search capabilities
Predict Branch assignments
Predict Standard Review Plan

Predict which Regulatory Guide(s) was
used for the licensing action



Regulatory
Named
Entity
Recognition
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Challenge: Title 10 of the Code of
Federal Regulations (CFR), and other
regulatory documents, reference
sections of 10 CFR

— Revisions to 10 CFR could impact other
sections
Goal: Create a tool to find and
extract 10 CFR references from
documents

Method: Use Named Entity
Recognition (NER) to label text as
regulations and extract that text



Named Entity Recognition

( 2 carpiNAL ) Onorbefore July 26, 1990 pate |, each holder of an operating license for a production or utilization facility in effect on ~ July 27,

1990 pate ., shall submit information in the form of a report as described in 10 carpiNaL  CFR 50.75 of this part, indicating how reasonable

assurance will be provided that funds will be available to decommission the facility. [ 21 carpbinaL FR 355, Jan. 19, 1956 DATE |, as amended at
35FR 19660 pate , Dec.29, 1970 pate ; 38 carDiNaL FR 3956, Feb.9, 1973 paTe ; 45 CARDINAL FR 55408, Aug. 19, 1980 ..

DATE . 49 CARDINAL FR 35752 wWoRK_OF_ART ., Sept. 12,1984 DATE . 53 CARDINAL FR 24049 pate ., June 27, 1988 DATE . Spa Cy Defa U It E ntltles
69 CARDINAL FR 4448 work OF ART , Jan. 30,2004 pAaTE ; 72 caArDINAL FR 49490 carbinaL , Aug. 28, 2007] pate 4

Emergency planning zones (EPZs) are discussed in - NUREG-0396 pate , EPA orc 520/1-78-018, Planning Basis for the Development of State

and Local Government Radiological Emergency Response | Plans NorP  in Support of Light-Water Nuclear Power Plants, December 1978 DATE

( 2 carbiNaL ) Onorbefore July 26, 1990 paTte |, each holder of an operating license for a production or utilization facility in effect on ~ July 27,
1980 pate |, shall submit information in the form of a report as described in = 10 CFR 50.75 ree of this part, indicating how reasonable assurance

will be provided that funds will be available to decommission the facility.[ 21 FR 355 FrR , Jan. 19, 1956 pDATE , asamendedat 35FR 19660 FR

Ad d It I O n Of N RC S pec Ifl C , Dec.29,1970 patTE ; 38FR395 FR , Feb.9, 1973 pATE ; 45FR 55408 FR , Aug. 19,1980 pATE ; 49FR35752 FR , Sept.
12,1984 patE ; 53 FR 24049 FrR , June27, 1988 pDATE ; 69FR4448 FrR , Jan. 30,2004 paTE ; 72FR 49490 rR , Aug. 28, 2007]
Language Patterns

DATE 4 Emergency planning zones (EPZs) are discussed in NUREG-0396 nuree , EPA ore 520/1-78-016, Planning Basis for the
Development of State and Local Government Radiological Emergency Response | Plans NoRP | in Support of Light-Water Nuclear Power Plants,

December 1978 DATE

R USNRC * Used Python package Spacy

United States Nuclear Regulatory Commission

Protecting People and the Environment



10 CFR Reference Identification Tool
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Natural Language Processing Tool

Instructions for Sunburst Chart:

Please click on a slice in the outer ring to choose a 10 CFR part. Then click a slice in the updated outer ring to choose a section within that part. The part/section will be in the middle with an outer ring for the locations that references the middle.
Click on one of those slices and scroll down to see the output that contains a hyperlink to the full d ion as well as ‘paragraphs of interest.

Instructions for Input Box:

Please type in a part and section to the input box in the format: XX.XX( )( ), with the parentheses being optional. If interested in a part with no specific section in mind, please type in the part number in the format: X.0. Once you click enter or
click outside of the input box, scroll down to see the output. It will include the locations the part/section is referenced within 10 CFR, along with a link to the full documentation, and sentences/paragraphs of interest.

(XXX
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10 CFR Reference Identification Tool

M Dash x + o - x
< ¢ © 127.0.01:8050 O ey

Please type in a part and section to the input box in the format: XX.XX( )( ), with the parentheses being optional. If interested in a part with no specific section in mind, please type in the part number in the format: X.0. Once you click enter or
click outside of the input box, scroll down to see the output. It will include the locations the part/section is referenced within 10 CFR, along with a link to the full documentation, and sentences/paragraphs of interest.

Qutput from the Sunburst Chart:
Click the link below to see the full documentation:
10 CER 50.58
Below is a snippet with the reference of interest (each paragraph is separate):

(a) Each application for a construction permit or an operating license for a facility which is of a type described in § 50.21(b) or § 50.22. or for a testing facility, shall be referred to the Advisory Committee on Reactor Safeguards for a review and report. An
application for an amendment to such a construction permit or operating license may be referred to the Advisory Committee on Reactor Safeguards for review and report. Any report shall be made part of the record of the application and available to the
public, except to the extent that security classification prevents disclosure.

(b)(1) The Commission will hold a hearing after at least 30-days' notice and publication once in the FEDERAL REGISTER on each application for a construction permit for a production or utilization facility which is of a type described in § 50.21(b) or §
50.22. or for a testing facility.

(5) The Commission will use the standards in § 30.92 to determine whether a significant hazards constderation 1s presented by an amendment to an operating license for a facility of the type described 1n § 30.21(b) or § 30.22, or which 1s a testing facility,
and may make the amendment immediately effective, notwithstanding the pendency before it of a request for a hearing from any person, in advance of the holding and completion of any required hearing, where it has determined that no significant hazards
consideration is involved.

USNRC
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10 CFR Reference Identification Tool

M 0s:h x  + o - x
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:

Output from the input box:
50.4: https:/www.nre gov/reading-rm/doc-collections/cfr/ part030/part0350-0004 html

(8) <em>Certi of p: ion of operations.</em> The licensee’s certification of permanent cessation of operations, under § 50.82(a)(1). must state the date on which operations have ceased or will cease, and must be submitted to the NRC's
Document Control Desk. This submussion must be under cath or affirmation.

(9) <em=Certification of permanent fuel removal </em> The licensee's certification of permanent fuel removal. under § 50.82(a)(1). must state the date on which the fuel was removed from the reactor vessel and the disposition of the fuel. and must be
submitted to the NRC's Document Control Desk. This submission must be under oath or affirmation.

50.36: hitps://www.nrc.gov/reading-rm/doc-collections/cfr/part)50/part050-0036.htm]

(6) =em=Decommissioning=/em=>. This paragraph applies only to nuclear power reactor facilities that have submitted the certifications required by § 50.82(a)(1) and to non-power reactor facilities which are not authorized to operate. Technical specifications
involving safety limits, limiting safety system settings, and limiting control system settings; limiting conditions for operation; surveillance requirements; design features; and administrative controls will be developed on a case-by-case basis.

50.36b: hitps:/'www.nrc.gov/reading-rm/doc-collections/cfi/part050/part(50-0036b. htm]

(b) Each license authorizing operation of a production or utilization facility, including a combined license under part 52 of this chapter, and each license for a nuclear power reactor facility for which the certification of permanent cessation of operations
required under § 50.82(a)(1) or § 52 110(a) of this chapter has been submitted, which is of a type described in § 50.21(b)(2) or (3) or § 30.22 or is a testing facility, may include conditions to protect the environment during operation and decommissioning.
These conditions are to be set out in an attachment to the license which 1s incorporated in and made a part of the license. These conditions will be dertved from information contained in the environmental report or the supplement to the environmental report
submitted pursuant to §§ 51.50 and 51.53 of this chapter as analyzed and evaluated in the NRC record of decision, and will identify the obligations of the licensee in the environmental area, including. as appropriate, requirements for reporting and keeping
records of environmental data, and any conditions and monitoring requirement for the protection of the nonaquatic environment.

50.44: https:/www.nrc gov'reading-rm/doc-collections/cfr/part0350/part0350-0044 html

(b) <em>Requirements for currently-licensed reactors.</em> Each boiling or pressurized water nuclear power reactor with an operating license on October 16, 2003, except for those facilities for which the certifications required under § 50.82(a)( ve
been submitted, must comply with the following requirements. as applicable: -
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Conclusions
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Natural Language Processing is a
powerful tool to leverage
unstructured data in historical
documents

Deploying these tools would increase
efficiency of staff by reducing time
required for manual searches

— Staff can leverage historical data in
informing decisions
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