WRPS Engineering Survival Guide:
A Best Practice from DOE/EA assessment of Contractors
Management of Safety Issues

Zabrina B. Smith, Engineering

Washington River Protection Solutions, LLC

October 22, 2024



THEHANFORDSITE | Engineering Survival Guide

This Pocket Engineering Survival Guide contains the information to implement
selected Department of Energy Human Performance Tools adapted from
Volume 2 of the Human Performance Improvement Handbook (DOE-HDBK-
1028-2009). The selections were chosen to form a suite of tools that are most
applicable to Tank Farm Engineering situations. Rigorous use of these Tools
has been shown to reduce engineering errors and the associated risk. Use of
the tools will also minimize the stress and improve the effectiveness of decision

making.

En, U.S. DEPARTMENT OF washingtonriver

w EN ERGY < protectionsolutions 2

ameantum > -led company

)




THEHANFORDSITE | Foundational Principle

Common Error Precursors

* There are several main principles of Human _
Task Demands Individual Capabilities

P e rform an Ce e  Time pressure (in a hurry) Unfamiliarity with task/first time
o People are fal | I ble e High workload (large memory) e  lack of knowledge (faulty mental model)

. . ) ¢  Simultaneous, multiple actions e  New techniques not used before
o E rror Sltu atl O nS are p red ICtab I e ®  Repetitive actions/monotony ® |mprecise communication habits
0 O rgan | Zat| on | nfl uence beh aV| or e Irreversible actions e Lack of proficiency/inexperience
o Rel nfo rce me nt eﬂ:ect pe rfo rman Ce ¢ [nterpretation requirements — e |ndistinct p.)roblem—solving skills
¢  Unclear goals, roles, or responsibilities ®  Unsafe attitudes

O UnderStand paSt events helps aVOId fUture ®  Lack of or unclear standards e |liness or fatigue; general poor health

events

e  Distractions/interruptions ®  Stress

e Changes/departure from routine ®  Habit patterns

¢  Confusing displays or controls ®  Assumptions

®  Work-arounds/OOS instrumentation ¢  Complacency/overconfidence
e  Hidden system/equipment response ¢  Mind-set (intentions)

¢  Unexpected equipment conditions ®  [naccurate risk perception

®  lack of alternative indication ®  Mental shortcuts or biases

e Personality conflict ®  limited short-term memory

)
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THEHANFORDSITE | Human Performance Tools

e The Tools for Engineers and Managers are broken into Fundamental Tools and Conditional Tools.

o Fundamental Human Performance Tools — Human Performance Tools that are used regularly for any
work activity, regardless of the risk or complexity of the task, and without prompting.

o Conditional Human Performance Tools — Human Performance Tools that depend on the situation, the
needs of the task or job, or the risk involved.

* Now includes The Standard for Acceptable Technical Rigor and HPI Tools for Managers.
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THEHANFORDSITE | Fundamental Tools

FUNDAMENTAL TOOLS
The Fundamental tools apply to any task Task  Tool i | . |

and are engrained in the Engineering e

culture e ———

Involvement in a Technical Review

Q Technical Task Pre-Job Briefing

Involvement in a Work Package

D S e |f- C h e C ki n g Involvement in a Mod Traveler

Involvement in a Design Review Meeting

SNENENIEYENENENEN
NENENENENENENEN £

<
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Involvement in a Specification

a Questioning Attitude

D Val i d ate ASSU m pti O n S Involvement in Functional Acceptance

. Involvemnent in a Technical Report
D P e e r ReVI eW Involvement in a Redline Revision

Involvement in a Flow Sheet

D S i g n at u re Involvement in a Temp Mod

Involvement in a NCR

AYERN ERN BN RN

Involvement in a SDD Revision

Involvement in a Safety Basis Change

Involvement in a System Health Report

AY RN BN BN

Involvement in Startup/Testing

Involvement in Turnover

<

Involvement In Software Development

<

Repurposing of Design

Flammable Gas Checklist

Review of Vendor Submittals

xx'\'\\'\x\'\'\«\\xa'\xxx\f\\\x'\'\'\\'ﬁ;
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WRPS Engineering Special Project
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THEHANFORDSITEE | Conditional Tools

. . CONDITIONAL TOOLS*
[ J
Situationally dependent T e |52 | B s Lo [ | B2 | TEE™ | | 2 e
1 H nvolvement in a Calculation v v v v v v v v
* ReqUI re a graded approaCh In :nvo:vement inaEelsigln Modification v v v v v v v
: . Involvement in a Process Control Plan v v v v v v v v
ap pI ICatlon Involvement in a USQ/D v v v v v
. . Involvement in a Technical Review v v v v
D PrOJ eCt P Ian n Ing Involvement in a Procedure v v v v v v v v
. Involvement in a Work Package v v v v v v v v
D Ve n dor Ove rSIg ht Involvement in a Mod Traveler v v v v v v v v
. . Involvement in a Design Review Meeting v v v v
D DO Not D|Sturb Slgn Involvement in a Specification v v v v v v v
. Involvement in a Walkdown v v
D PrObIem SOIVIng Involvement in a PrHA v v v v v
.. . Involvement in Functional Acceptance v v v v v v v’
D DeCISlon Maklng Involvement in a Technical Report v v v v v v v
Involvement in a Redline Revision v v v v v v
D Tu rnover Involvement in a Flow Sheet v v v v v v v v
0 Product Review Meeting v e B e B e e e e o
. . nvolvement in a evision v v

D TeChnlcaI TaSk POSt JOb ReVIeW :nvo:vement inazanz:j Basis Change v v v j :: : : ::
a Work Product Review e L P
0 Complete & Clear Engineering Products (o ———— O s e e o B B
QO Repurposing of Engineering Documents ~— Foe 22 . _ MBS S L S
Review of Vendor Submittals v v v v v v
WRPS Engineering Special Project v v v v v v v v v v
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THEHRANFORISET=
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VALIDATE ASSUMPTIONS

Assumptions are a necessary part of engineering work so that a problem can
be bounded. For situations such as these, engineers devote additional effort
to justify why the assumption is conservative, providing detailed evidence
that supports it. Engineers can inadvertently treat an assumption as fact or
can forget that they made the assumption. Engineering judgment is applied
and documented only when all uncertainties are bounded by the margins in
the analysis and when inputs cannot be further substantiated. All
assumptions are documented, tracked, and verified, leading to their closure
before the product is delivered to the customer or placed into service.

* During the conceptual phase of design

e In product review meetings

*  Prior to delivery of the product to the customer

*  During verification of output document

e During calculations

*  During procurement

e Prior to use of preliminary or invalidated vendor data

e  When answering technical questions in support of operations.

Remember the mnemonic DEFT (Documentation, Evidence,
Field walkdown, and Track and close out).

12 WRPS-56532, Rev. 4

1. Documentation — Write down the assumption, citing the following:

qol-aid
yse|
[eatuyse

e Applicability to the engineering issue
e (Critical attributes affected by the assumption
e Reasoning and logic

* Extent of condition and worst-case outcomes

Bup2ayn
ies

e Level of certainty, consistency, and conservatism.

2. Evidence - Is there objective evidence to support/justify the
assumption?

apnmy
Bujuofjsanp

*  Past success(es)
*  Operating experience

*  Expert opinion

suof}
-dwnssy
ajepleA

* Reference documents (e.g., prints, drawings, procedures)
* Alternative techniques or computer simulations

*  Technical rationale for accuracy of assumption.

Ma|ASY
1994

3. Field walkdown — Were in-field factors considered? Perform a hands-
on/eyes-on review of the physical environment.

4, Track and close out — Close out all unverified assumptions as valid or
otherwise before delivering the product to the customer.
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Avoid These At-Risk Practices

Bujuueld
y90{oid

¢ Not documenting an assumption

e Not verifying assumptions because of the perceived competence of the
preparer/source

*  Relying on assumptions as factual

Wbisi1aA0
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e Not formally tracking closure of unverified assumptions
* Not recognizing that an assumption has been made
s Not recognizing conflicting input data in two or more design documents

ubig
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* Not verifying assumptions before delivering an engineering product to a
customer

e Not documenting the basis of engineering judgment

Buinog
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* Not reconciling contradictory or disconfirming sources of information

* Relying too heavily on past successes to justify current assumptions.

Bupen
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PERFORMANCE MODE
RECOGNITION CHART

Skill-based
Performance
Routine actions in a
familiar situation

Is task
proceeding

Is task
proceeding

Rule-based
Performance
Pre-packaged actions Recognize
determine by problem Solved?
recognition of familiar situation
problem situations. BIEHCLIX
A
Y

Identify available
symproms

THEN:
Apply known action
)
_— — I - S S - - - ..
based Identify available
Performance symptoms or other
Analysis of ili familiar analogy

problem situation

using stored knowledge None

Y

Problem-solving mode Select problem solution:

Recall mental model. Apply observed
symptoms and fundamental principles
to update mental model

Develop corrective action. Apply to
problem situation. Observe results

Y

Subsequent Attempts

Source: Reason (1990) and Rasmussen (1981}
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