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Project Overview MRSU

er Reactor Sustainability

- DOE LWRS IlI&C: R&D to address long-term aging and modernization
of current instrumentation and control technologies to provide an
enhanced understanding of plant operating conditions and available

margins and improved response strategies and capabilities for
operational events.

- CBP research: Take the industry from current procedure practices
(paper) to utilizing advantages of advanced technologies (computer-

based procedures) and provide a standardized design guidance for
CBPs to enhance efficiency and safety




Project Overview

Research Objectives
+ Define design requirements

« Use dynamic presentation to:
Increase efficiency

Improve the ease of use
Reduce opportunities for errors
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Accomplishments

Milestones:

M3LW-16IN0603094, Complete a report describing the final results
from 2015 field study, simulator demonstration, performance test,
and initial result from the 2016 field study by the publication of the
report “Computer-Based Procedures for Field Workers — FY16
Research Activities” (INL/EXT-16-39984)

M3LW-16IN0603095, Complete report describing the detailed
design guidance for computer-based procedures based on result
from all research activities conducted in the project by the
publication of the report Design Guidance for Computer-Based
Procedures for Field Workers. The report (INL/EXT-16-39808)

M4LW-16IN0603098, Complete feasibility study for data mining
and analytics for employing information from computer-based
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Accomplishments

« Oxstrand, J., Le Blanc, K., Supporting the Future Nuclear Workforce
with Computer Based Procedures. Nuclear Future. January 2016. Vol.
12, pp. 34-39.

» Computer-based Procedure System for Field Workers, technology
commercialization grant
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Technology Impact

Automatic placekeeping ° Checking ranges and

Digital correct tech specs
component verification - Notifications

Calculations Timers
Photos and drawings

D CBP Procedure
0 CBP Procedure O CBP Procedure
U2 OP E-3:VI-R21 Intake Chemical Injection System - Continuous Chlorination of an ASW Train
Setting ASW Continuous Chlorination Pump Flow

U2 OP E-3:VI-R21 Intake Chemical Injection System - Continuous Chlorination of an ASW Train

U2 0P E-5:1V-R12 Auxikiary Saltwater System - Swapping Pumps or HXs During Single CCW HX
Operation
Setting ASW Continuous Chlorination Pump Flow

& 9.1.2/9.1.3 Perform the following

an ASW Pump and CCW Heat Exchanger Tr:

Swappin
INSTRUCTIONS
& 6.1.1 In what configurati he system currently ir
Swapping an ASW Pump and CCW Heat Exchanger Train & 9.1.2/9.1.3 Perform the following N
ASW2-1 CCWHX2-1 ump 2-1 Runing and CCW HX Open SW-0-1189, chlorination pump graduated cylinder
1 2-1in service. Open SW-0-1189, chlorination pump graduated cylinder isolation
isolatio
Close SW-0-1188, chlorination pump suction.

>

n steps with two columns, only one column is performed. Use the
ing and CCW HX

column throughout the section. Use the left-hand colus o swap from
Train A to Train B, OR the right-hand column to swap from Train B to B
. Train A e
T - Close SW-0-1188, chlorination pump suction.
Before continuig J‘Qn e Jhat the system is in one of the following configurations:
=4
6.1.2 Contact Intake Watch to determine if continuous =] 9.1.4 Determine chlorination pump flowrate =
9.1.4 Determine chlorination pump flowrate
Record initial level (Lo) in graduated cylinder
10

ASW Pump 2-T runnifig ASW Pump 2-2 runni
and a chlorination to ASW Bay 2-1 in service.
CCW HX 2-1 in service 2
& Is continuous chlorination to ASW Bay 2-1 in service? Record initial level (Lo) in graduated cylinder.
IE in service,
(‘,;iLja ‘LK“’I‘j;f(" inuous chi b 'E‘g‘r ASW suction Yes L2 Save J Monitor level decrease in graduated cylinder over a test
ASW T ;’_ o N o period (1) in increments of minutes:
5 A - Monitor level decrease in graduated cylinder over a test 3 min
ASW Bay ASW Bay 2-2 rect Intake Watch to secure continuou period (t) in increments of minutes:
= ASW Bay 2-1 PER OP E-3:VI, “Intake Chem — Record final level (Lf) in graduated cylinder:
>rior to continuing, direct the Aux Building Watch to ensure the following tem - Continuous Chlorination of an A ;NW (Ling ¥
i ) n
ogress
6.1.3 Direct the Aux Building Watch to ens 9 Record final level (L) in graduated cylinder The difference in graduated cylinder level (Lf - Lo) is:

(a Ensure that no liquid radwaste discharge is in ¢

t no liquid radwaste i

The flowrate (FR) is

B,) IE aliquid radw di orized during the shift

¢ e arge s au
% THEN ensure that the discharge has Leen completed.
The difference in graduated cylinder level (Lf - Lo) is:

a liquid radwaste discharg;

The flowrate (FR) is

en completed

6.1.3 b.* Ensure that the discharge ha
9.1.5 Open SW-0-1188, chlorination pump suction to NaOCI
6 ontrol Room to place dby ASW pump tanks
MANUAL', to prevent a pc
9.1.6 Close SW-0-1189, chlorination pump graduated cylinder 3.1.5 :’a""i”sv 01188, chiorination pump suction to NaOCI
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Technology Impact - Outcomes

* Leading industry standards efforts on CBPs
— NEWPER Requirements documents
- Electronic Work Packages
* Dynamic Smart Documents
— Comprehensive Design Guidance
- Document




ﬂ
w_b Idaho National Laboratory

Industry Impact — Industry Partners
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Conclusions

- Research has provided a technological basis for effective design of
CBPs

« The work has led to industry support of using CBPs for field activities to
improve performance and efficiency

— Many utilities are moving to adopt CBPs for field workers

* Numerous industry partners ensure broad impact and applicability of
work

+ Design Guidance and commercialization funding are the next steps in
deploying CBPs in the nuclear industry
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We look forward to future collaboration endeavors!
Johanna.Oxstrand@inl.gov




