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Human Performance: why?
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Human Performance:
Compliance or Conformance?
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|
Traditional approach: EHP approach:
Change attitudes to get compliant behavior Influence behavior to achieve conformance
Extremity Identify critical
N behaviors
i T T Attitude— Adhere to critical Immediate N co(r::alril:’nece
Cortinty | =5 | vituces | = | “Accessble il behaviors personal benefit o
Change
/ operational
context

Personal
Experience

Taken from: ‘Social Psychology’,

Branscombe and Baron, 2017 n

Human Performance:
Can it be engineered?

Behavior is engineerable

Positive, soon and certain feedback is
a powerful CONSEQUENCE

ASC

The context (work environment) is a
powerful ANTECEDENT
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Behavior is lawful

(Herrnstein, 1961, Skinner, 1976) (Gilbert, 2007, Zimbardo, 2007) (Endsley, 1995, Houmanfar, 2012,
Kahneman, 2011)

Adapted from: SPE 199396, “Applying Behavior Engineering to Procedural Adherence’, Lopez et. al., 2020 n
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Engineering Human Performance:
Best of Lean and BBS i

Lean !
Scientific foundation e. e. e .
Statistical rigor |ﬂ Iﬂ | | h

m ik B

Process Safety

E'i

Human Factors ;&a ;&;
S0 =
Operational Discipline 1 Y
o—0
Sustainabilty and Scalabilty I,J-'h' Mgl JJ_rJ"" sl
Leadership = -~ - |- o

B sees |}
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EHP: The Process
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Stage 1
Select processes that are causing
losses

Leading with
P urpose PI“OgI'am Identify and analyse the critical

behaviors with the crews

Stage 2

Stage 3
Intervene, measure adherence and
give feedback

Adapted from: SPE 199396, ‘Applying Behavior Engineering to Procedural Adherence’, Lopez et. al., 2020 n
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EHP applied to workover
operations
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* 30+ drilling and workover rigs in Colombia

+ 30+ years in the industry

« 2021 pilot test: 4 workover rigs — 2022: scale up
» Good HSE and Quality performance

* Implemented EHP to:
« Eliminate repetitive accidents
* Prevent high impact events

Leading with Purpose

EEEE—— 12 mid and high-level leaders i

Technical Section

Before Sensibilization 90 days after

Kick-off meeting: Reflection in plenary
« Session 1: Why?.

+ Session 2: Leading with Purpose Multifactor Leadership Q i ire™
behaviours Multi-rater Group Report

Bemard M. Bass and Bruce J. Avolio

Multi-rater Group Report
e « Session 3: Identify the behaviours | will
adapt and adopt to improve my ‘Leading

with Purpose’ skills

Transformational Leadership Transformational Leadership

+ Session 4: Engineer my behaviours

«+ Session 5: Monitor my adherence until |
o s get the habit

* Monthly follow-up

+ Close-out meeting: Reflection in
plenary

‘Multi-Factor Leadership Questionnaire’. Bass, Avolio, 1995 m




Leading with Purpose: Results

Transformational Leadership
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Transactional Leadership Passive/Avoidant Behavior

--\ o --\
14% "t 4% v 14%
Ammm!mum 0'5 Arnh:m!ﬂlwugr 0.7 mumm!.\wmg; il
Outcomes of LeadersI:p
- 0.63

10%0 [l
1 0.5

Arithmetic Average
ﬁ Adapied from:
Multifuctor Leaderhip Questionnsire. Bass, Avolia, 1995

‘Multi-Factor Leadership Questionnaire’. Bass, Avolio, 1995
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EHP Process

Stage 1
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Select processes that are causing losses

Stage 2
Identify and analyse the critical behaviors
with the crews

Stage 3

Runsing Pulling ESP N Selected Processes

Milling
P — Running / pulling tubulars
Ruaning/Pulling DH Tools I
Equipm ent Loading & unloading Rig up / Rig down

Site Cleaning

Running/Pulling Work string

Stage 4
Scale Up

Personnel transport
Maiatenance

Running/Pulling Drill pipe

Rigup

Rig down

Equipm ent transportation

=
g
s

2019 =2020 =202

Analysis of incident frequency by process (2019 - 2021)

Intervene, measure adherence and give
feedback
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EHP Process
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Stage 1
Select processes that are causing
losses

Stage 2
Identify and analyse the critical
behaviors with the crews

Stage 4
Scale Up

Workshops with the crews

Stage 3

Intervene, measure adherence and give
feedback

EHP Process
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Stage 1
Select processes that are causing
losses

Running / Pulling Tubulars Rig up / Rig down

= Team members roles and position

* Hand position (pipe & power tools) = Derrick man secures / releases the

Stage 2 = Rig floor orderliness raveing lock Stage 4

Identlfy ar‘d anélyse the critical « Tools inspection = Operator uses crane to lift / unload Scale Up
behaviors with the crews P handrails / tools

= Crew goes to the exclusion zone . . - )
= Mechanic purges jacks to eliminate air

= Driller intervenes when he detects lack in the hydraulic system

of adherence = Supervisor activates rig up / rig down

= Crew uses WAH procedure / PPE

Stage 3 Critical Behaviors

Intervene, measure adherence and give
feedback




EHP Process

Stage 1
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Select processes that are causing
losses

Stage 2
Identify and analyse the critical
behaviors with the crews

-~

que aigin empleado no se adhiere al
comportamients esperado.

Stage 3

8.- El maquinista interviens cuando detecta

Running/ Pulling Tubulars

08 - Driler - Hazard area - tervrtion

07 - Roughneck & Derrickman - Hazard area

06 - Driler - Tools & Equipment inspeciion

05— Order and Cleaniness on rig foor

04 - Rough neck — Hands posiion - racking tubulars on
03— Roughneck ~ Hands posiion — Hys. Power tongs
02~ Roughneck - Elevator handies orentaton

01 - Roughneck - Hands posiion - Elevator

0% 10% 20% 30% 40% 50% 0% 70% 8% 90% 100%

Stage 4

Scale Up

Rig up / Rig down

08~ Supenisor - Levelng of unit

07 Crow— PPE for work @ beights

06 ~Mechanic/Derickman — Purging hys. cinders & hyd
05 - Rigger — Handrais of Drle for

04~ rane Operator - Handrais & Stairs to Drlr foor
03~ Deikman - Securing travling bock

02-Rig Supenior - Hazard Avea

01 Rig Supenisor — Assignment of ols & responshilles

0% 0% 0% % 40% 5% K% T0% 80% 9%

Base-line

Intervene, measure adherence and give
feedback

17
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EHP Process

Stage 1
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Select processes that are causing
losses

Stage 2 Antecedent
Identify and analyse the critical behaviors
with the crews
Consequence

Stage 3

Changes in Organizational Be

Processes updated with crews’ feedback
Competency system to include formal assessments
Do-Respond Checklists

Stage 4
Install cameras in all rigs Scale Up
Update list of Technical Experts. Improve role / visibility
Positive, soon and certain feedback

Incorporate levels of adherence into the recognition program

Intervention Plan

Intervene, measure adherence and give
feedback




Behavior Empowerment Center
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# Obsenvaciones por Observadar

Soon and Certain Feedback

256
0—3 i
"""" IIIIII'IIIIII
Illllll--_____
Observaci requeridas recibidas (por taledro)
-
¢ =
Adnesencia Ejacucior ; -~
i 1034
) H
91.4 % q
me -
[ [ - | S
[ S— T —

Statistical Significance m

Weekly Behavioral Adherence Report

Week of November 22 - 28
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Positive, soon and certain Running / Pulling Work sing =N -l

ll nn l

Weekly feedback to the crews
Rig up / Rig down

e Current adherence
e ) wpers ot it operal " s fp—

= 16 out of 16 behaviors with cumulative adherence > 90%

= 15 out of 16 behaviors with cumulative adherence above
the base line
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Positive, soon and certain feedback
Weekly feedback to the leaders

Running Pulling Work String

m Baseiine o Current Acherence

Linoa Base y Adherencia Ejecucion

Base-line

Bempo (dias)

Intervention
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Roughneck - Hands position - Elevator i men heren
Rohneck . Blevator handies orfentation Base Line Current Adherence
Roughneck - Hands position - HYD. power tongs
: - raii ars 84,6% 361%
I Orcer and Cleanliness on rig floor Media Standard deviation
Driller - Hazard area - intervention 79.8 % 883 %
Roughneck & Derrickman - Hazard area o ..
Driller - Hazard area- Intervention o a0 e 1000
I m a ct Human Factors
Technical Section
Pilot Rigs’ Performance
Events with Injuries Operational Events
16 30
14 25
12
20
10
8 15
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4
2 I o | T | Ih .1
' el <00 NI . Hin al mmll LA
2018 2019 2020 2021 2018 2019 2020 2021
EEEmRig 27 mEEERig34 W Rig 42 Rig 219 Total W Rig 27 W Rig34 e Rig 42 Rig 219 Total
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EHP Process
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Stage 1 _
Select processes that are causing losses |

Conclusions Way forward - Al

= EHP delivers statistically significant results

= BEC is a powerful enabler of sustainability
and scalability

= Atrtificial Intelligence will:
* NOT replace the crews’ self-care
*  Accelerate the feedback loop
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THANK YOU
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