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EnergyWheel — Why It Matters

of hazards of hazards are of hazards are missed
are identified missed because of because they are not resonably
cognitive blind spots identifiable before work starts
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The Energy Wheel — A Simple Tool to See More

Every injury is the result of the unwanted release of and contact with one or more energy sources.

« Structured way to uncover
energy hazards

* Boosts hazard recognition by
~30%

» Supports instinct-based
identification, not replaces it

« Simple and scalable across
teams

Each of the 10icons in the
energy wheel represents

a different type of energy.
Although not strictly
scientific, the icons represent
the most common ways that
energy manifests at work.




Energy Wheel - testing
and scientific validation

Intervention The energy wheel

improves hazard

5 recognition skills
€ 9 by an average of
h & :

S £ approximately

9_) —

s

R

L

=

Baseline phase Intervention phase

CHASNZ

Construction Health & Safety Nz




Slide 6 of 73 CHASNZ

Construction Health & Safety Nz




Differentiating Low vs High Energy Hazards

:
& 2 50 Volts .
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uspended Mobile Equipment/Traffic Heavy Rotating Steam Explosion Electrical Contact High Dose of Toxic
S Load with \th:uu on Fr:ot Equipment with Source Chemical or Radiation
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Motor vehicle High Temperature Fire with Sustained Excavation Arc Flash Energy Calculations
incident (occupant) Fuel Source or Trench

* High Energy Safety Hazards = >1,500 joules

* High Energy Health Hazards = >WES

* High-energy hazards cause serious injury and fatality
* Prioritise high energy in hazard |D and control

» Shift focus to where harm potential is greatest
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 SIFis a top priority

.. Principles and Values of H&S
o measurement
> :: - Safety isthe presence of safeguards, not the absence
. ®o of injuries
O
O
O

* ¢

 Metrics must support deliberate, strategic, sustained,
and regular learning

 Our metrics should help us to prevent future injuries

* ¢

How do your metrics align with these values?

* ¢ ¢

e



Attributes of a good safety metric




Indicators

Slide 11 of 73 CHASNZ

Construction Health & Safety Nz




.
* ¢ .|
90000000
0000000 ¢
.........o- .
.........o. .

.

Safety Leading Indicators

Measures of safety-related practices or systems that can be
monitored during work to trigger positive responses.

Examples
 Frequency of safety observations

v

* Frequency of leadership engagements

 Proportion of corrective actions closed on time

* ¢

e ¢ ¢
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Case Study: Standardising
Safety Leading Indicators

Goal: Create one set of leading indicators that all
participating utilities may use the same way.

* ¢

« Job briefs

e JSAs

e Observations

* ¢

Edison Electric In EM

INSTITUTE Interstate Natural Gas Association of America

e

* ¢ ¢




Quality of Safety CHASI?

SAFETY OBSERVATIONS

A Ct i v i t i e s QUALITY ASSESSMENT |

TRUE=1 WEIGHTED
STATEMENT WEIGHT FALSE=1D SCORE

Exarmyple

Introd uced thermeekves and stated the purpose of their vielt

2 askad oper-ended gquestions to undestard the tosks, ervironment,
and controks

3 Inquired about any hoxrds that were not decussad during
pre-job rmesting

Regularrandom sampling  ———

b Confirrmed the presence ond odeguocy of direct controls for all
Iife-threatening hoaards

& Confirmed that the required documentation was completed forall

* Leverages the calibrated CSRA scorecards .

! Checked and verified the quality of rquired equipment and took.

B Confirrmed that workers have the resources they need to oparate sofe by

* Provides insights not just metrics [

U Confirmed that waorkers followsd any recormmendatiors from
prEVIOLE OE3ESME NS,

« Key measure of “safety” EE——

Kl rrovidad coaching and/or positive reinforcement to the workars

r Verified understonding of feedbock provided by the workars

Guidance and scorecards available for: by acereriring whatwas Barned

waos attentive during the engagerment.

° Safety Observations (Safety practitioners and reps) TOTAL WEIGHTED SCORE (sum weighted scores for itema 1 through 14) -

 Crew briefings (Front-line leaders) CSRRA

CONSTRUCTION

Saiety and Health Innovation Hetwork chasnz.org

- Leadership observations (Senior management, Exec and Board)
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Safety Leading
Indicators i
Evaluation

Predictivg®” -| “bjective

¢ ¢
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Clear cortant

Functional
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High-Energy Control Assessment (HECA) -
Measuring Safety by Capacity, Not Luck

Proportion of life-threatening hazards that
are observed to have an adeqguate control.

j ﬁ._:.m_:-;, For each life-threatening hazard,
ig;. 0 H”“'“ we MUST have a control that is:
NV

Targeted at the high
energy

Suspended Load lhhquq ipmentTraffic Heavy Raotating Steam Explosion
with Workers on Foot Equipment hsnu

'lrnritr
Ed-ﬂkm.l‘h

Fall fromBlevation = Motorvehicle

Installed, verified, and
used properly

Not vuinerable to
human error
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Direct Control - [EECRNNNNNNNN

e Specifically targeted to the source of the high
It will: energy

« Save your life
« All by itself

* Even if someone messes up e Effectively mitigates the amount of energy present

when it's installed properly

e Remains effective, even if unintentional human
error occurs after installation
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_ Success
An energy-based HECA Score

observation Total

1.1dentify high-energy hazards Exposure Success
2.Assess controls T 111
3.Compute HECA Score

« HECA = % of high-energy hazards with direct controls
* Measures system resilience, not injury outcomes

« Simple: Success (Control) or Exposure (No Control) HECA
* Focuses leaders on control presence, not luck

High Energy Hazard 7 v v

Direct Control ? X v
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Why is HECA Special?

*Combines the science of energy-based safety with the
principles of human and organisational performance

*Specifically focuses on SIF

*Can be regularly monitored and sampled

*Provides actionable insight

*Easy to communicate

*Aligns what we say, what we do, and what we measure

CHASNZ
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HECA Evaluation Valid

10

09

Predictive / Objective
0 4

/ 0.2

0.0

CEBFVnwponant

Functional
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Emerging evidence that
HECA s predictive!

Valid

Predictive Objective Predictive

—>

Clear\\// Important Clear

Functional Functional

Objective

" Important
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Lag
Indicators
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TRIFR Analysis

Generalized Linear Modeling

Pipulation Random
.p.-m:l.ob'ct‘., Siope ll.(:upu.n(h-nl Ewol
Y INOYEN " Vanaph g
s Loaeflicient yanabk lerm
Ddvpendiemt
Variable B . - 4
D — > \__r_'-
Linpar componant Random Enor
componan|

Monte Carlo Simulations
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What did they find?

17 YEARS OF
DATA &

 TRIFRis not predictive of future
TRIFR

RIFR is not predictive of fatalities

 TRIFRis approximately 98% random

TRILLION
WORKER HOURS




What Does This Mean?

 |FRsshould not be used to compare
companies, business units, or projects

| o

o VR

PDF

CONSTRUCTION

-R'sshould not be used for performance evaluations

. . The Statistical Invalidity of
or incentives

TRIR as a Measure of Safety

| Performance
L L»\ \‘alﬁ'\».."f‘.:‘- } v.‘u : o.‘;"o

 [FRsshould be reported as a range, not a number
o |

* New approaches to safety measurement are needed!

-Rs are not a proxy for fatalities
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TRIR

TRIFR Evaluation Vaic

0.8
Predictive e Objective
0.4

0.2

-

Clear Important

Functional
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Severity Based Lagging Indicator
(SBLI)

Aggregated injury rate that weights injuries by their relative
evel of severity.

* ¢

Nq100 + 1,500 + 14750 + N4y, 1500
e

SBLI =

x 200

* ¢

 Not all incidents have equal impact or importance

* |ncidents are rare and random, and the data are too
sparse to yield stable results

A A 4
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Tradeoffs

TRIR Severity - based LI
Valid Valid
1 M\ 10
/}8 %
Predictive ~~ Objectlve Predictlve// 0.6 Objective
e

M/ / [
A

Clear\ / Important Clear\ 7 Important

Functional Functional
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Alternative Controls — Operating Safely Under Exposure

When a Direct Control is not feasible, there must be at least 2 Alternative Controls,

from at least 2 or more of the following categories: Physical Obstacle, Direct
Monitoring, and Visual Reminder.

Alternative Controls are a system of complementary controls that reduce the
likelihood of human error.

EE

Physical Obstacle Dedicated Monitoring

An obstruction that blocks
the path or hinders
progress toward a high
anargy Nazard

Example: Cones with

toppers, danger tape,

barriers around egquipment

Devdted and Continuous
attention to the high energy
hazard

Example: Monitoring alarms,
proximity detection devices
with two 2-way warnings,

spotter (refer to rule 5 and 7)#

Visual Reminder
A visible warning of the
presence of the high
energy hazard

Example: Signage (refer to
rule 8)%, temporary traffic

lights, painted lines

Access Alternative
Controls rules

Of e 0
Lot

laceh are primarily should reguire
Alternative are relevant only ane a plac=iokdey designed to mitigate supporting
when they are in as we aspire to the human errors rather processes such as
CDI"ItI'DlS . place during the work Dlrenf Control of than solely reducing JSAs, Pre-job
the high-energy energy levels briefs or permits
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Hierarchy of Energy Controls

ENERGY ELIMINATION .
_ .-I

1 .
1 Direct
I Controls
---J
® ,

(Addresses Energy)

Alternative Controls -—-®

(Addresses Human Error)
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The LIFE and SCL Models — bringing #SIF &
#pSIF to the table

* The term “serious injury and fatality” (SIF) has become increasingly popular.

 Companies have created SIF prevention programs, institutes have launched SIF
prevention initiatives, and some countries have even established regulatory
requirements for reporting potential SIFs.

 However, despite this momentum, there is no common definition for a serious
injury that transcends organisational boundaries.

» As a result, it is unclear whether people mean the same thing when using the
terms “SIF” or “potential SIF.”

Construction Health & Safety Nz
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The LIFE Model

INURY: Sudden physical damage to the human body caused by an

external force.
Injury Was it life- LIFE-ENDING: injury that results in the death of the injured
sustained ending? Ves person (IP).

LIFE-THREATENING: Qualified person confirms that IP would not
have survived without immediate medical intervention or life-
saving support (e.g., CPR, defibrillation).
QUALIFIED PERSON: Individual with reasonable
knowledge to make a determination about the IP’s
Was it life- Yes SIF condition {e.g., a medical professional).
threatening?

Mo

LIFE-ALTERING: Qualified person confirms that IP will not fully

recover and will most likely suffer permanent impairment from

No the loss of the use of the use of a major internal organ (i.e., brain,
heart, lungs, liver, and kidneys) body function, or body part.*

BODY FUNCTIONS: Physiological and psychological

Yes functions of body systems. Examples include vision, range

Was it life- _ ) _ )
altering? of motion, or spatial a:lrre.*nmr.'ﬂﬂ.
BODY PARTS: Anatomical parts of the body, such as
organs, limbs, and their components, that support body
i} functions. Examples include eyes or hands.
i

NOTE: Use the LIFE Model for determining if an ACTUAL injury is
Non-SIF serious or not. You may use other models available for assessing

the POTENTIAL severity of an incident (e.g., EEI SCL Model).

*Cases should be reclassified if new information becomes available
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The Safety Classification and Learning (SCL)
Model

To enhance shared learning and create more meaningful safety metrics, SCL was created to help
organisations consistently and reliably classify and define incidents and observations. The elegance of the SCL model is that any
classification is based upon the answer to the following four yes/no questions:

1. Was there high energy?

2. Was there an incident?

3. Was there direct control?

4. Was a serious injury sustained?

Of course, the answers to these yes/no questions are not always easy—the SCL model and associated guidance help practitioners to
answer these questions. By following consistent definitions of high energy, incident, direct controls, and serious injury, we can all
classify incidents and observations similarly. This is exciting because a common understanding of commonly used terms like near-miss,
PSIF, and success is the foundation for shared learning.

The SCL model was created by aggregating the best features of other classification models, inserting the scientific principles of energy,
and testing and refining based on real cases. It avoids ambiguity, such as 'other' categories and incomplete lists of situations that have
the potential to be serious.
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Was High-Energy Present? Refer to icons below or energy Was a Serious Injury Sustained? Refer to EE| SIF definitions for
assessment charts if there is no applicable icon a complete categorization and description of SIF events.

@
I."'f Was high

ne
-I energy
resentr -
- @
¥
. yes YES Was a Serious | no
3 Injury
Sustained?
Was there a
no
yes high-energy
O incident? ~
2
. \4)
yes | WasaSerious no ves | WasaDirect | no
Imjury Conitrol
yes Was a Direct no
Control
Present?
Was there a High-Energy Incident? An instance where the high-energy source e Was a Direct Control Present? For each high energy source, a direct
wai released and where the worker came in contact with or proximity to the control is present if
\EN-ENErgy “_‘“me' _ 1. The control is specifically targeted to the high-energy source

* Released: An instance where energy source changes state while exposed to the . . .

snvironment 2. The n:qntr-:bl E'I"I:E'EEITJ:E.W mitigates exposure tq the hlgh.en!zrgyr source
* Contact: An instance when high energy is transmitted to the human body when installed, ”E:'ﬂe'd* and used properly (i.e., a 3IF incident cannot
* Proximity: An instance with unrestricted egress where the boundary of the high energy reasonably E_’":':”r] _ _ o _ _

exposure is within & feet of a worker or any distance to a high energy source when there is 3. The control is effective even if there is unintentional human errer during

restricted egress from the energy source. the work pericd (unrelated to the installation of the control)
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Measurement and Monitoring

Measurement Measurement
(Input) Monitoring (Output)

|

. |

How safe will the job be? How safe is the job? How safe was the job?

Q+Q of
Leading y HECA SBLI + SIF#
Indicators
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Final Thought -
Energy-Based Safety

» See the energy, not just the
hazard.

* Prioritise controlling high-
energy hazards.

* Measure resilience.

.\-. Mﬁnitor what matters. ______

L o Nl et A g
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A big thank you and credit goes to our
good friend Dr Matt Hallowell, who led
the research and wrote the papers on
which this presentation is based.

Dr Hallowell heads up the Construction
Safety Research Association based out
of the University of Colorado at Boulder
inthe USA and continues to ensure
good, practical researchis done to
improve the safety of the work we do:
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