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We are a global classification, certification, technical assurance

and advisory company

TO SAFEGHA

LIFE PROPERTY
THE ENVIRONMENT.
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Global reach - local competence

150 400 100
years offices countries employees
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Industry focused organization

DNV Foundation

DNV GL Group

Headquarter: Oslo, Norway

Cybernetics

Oil & Gas

 ealiiibily
Business
Assurance

Headquartered in Headquartered in Headquartered in Headquartered in
Hamburg, Germany Hgvik, Norway Arnhem, Netherlands Milan, Italy
Research & Innovation
Global Shared Services
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lenges in the oil

stry

Safety and Deepwater and Ageing assets and Technology Cost pressure and
environmental \. harsh environment performance issues development standardization
issues
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Safety Leading Indicator

SLI: Safety Leading Indicator
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What is a leading Indicator?

A Leading Indicator is a metric that is used for its ability to measure
incremental progress, or quality, or to indicate the direction of future

results.
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- While Leading Indicators are often considered predictive tools,
most people who use them stress that they point towards results

by documenting movement or progress.
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* No one claims to have a high degree of confidence in Leading Indicators
as a predictor of exactly where the next injury will occur.

It does describe the safety climates relative to degree of risks.
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What is a leading Indicator?

 Leading Indicators track incremental steps to improvement,

informing the organization of its movement toward performance goals.
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 Lagging Indicators will still be utilized and not replaced by Leading

Indicators.
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 Leading Indicators enable managers and other employees to access
the quality of their efforts, the rate of their improvement, and the health
of their programs.
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* Leading Indicators can be used just as well by small work teams as
by larger plant groups.
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Forward-thinking leaders require leading indicators

Leading Indicators

Understanding of
Effectiveness of
Safety Efforts

Injury Prevention

Improvement
of Productivity
and Quality
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The purpose of implementing leading indicators

 The overall purpose of the Leading
Lall Lagging Incicaors Indicator Program is to quickly notify
employees of current safety
conditions and alert them to
heighten their safety awareness to
match the conditions.
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« The secondary purpose is to identify
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Forward Energy Model

* Every task requires certain level of energy to do safely
E= g5= &Moot ob)] Rlold= S&Eet ol X 2RELICE
* Energy required will change based on environmental

conditions, on our state of being and over time
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* Energy applied must be equal to or greater than the energy
required to minimize the risk of incidents / injuries
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* Key is to be conscious of factors affecting S.H.E. energy and
to redirect energy if necessary
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Forward Energy Model
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Leading Indicator Energy Process

2 Key Inputs
- S.H.E. Historical data (over previous month)

Lagqging Indicators

« S.H.E. Forward energy (over next one month)

| eading Indicators
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Leading Indicators
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Key Leading Characteristics

e Morale/Trust/Leadership

strong leader with an understanding of the process and

a passion for success.

Consistent field visibility and quality communications where
there is active involvement by the entire workforce.

» Recognition/Accomplishments
there are efforts from all levels and roles in contributing to the
business and there is visible evidence of recognition of
contributions and accomplishments throughout the organization.

o External Distractors
company, site, community events that impact the effectiveness
of the organization.
(weather and natural disasters would be included).

DNV GL © 2013 10/9/02 DNV-GL
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Key Leading Characteristics

e Internal Distractors:
Shutdowns, vacations, holidays, staffing, stress, and special
activities internal to the organization.

e SHE Behavior:
The trend of safety metrics as it impacts the organization.
The involvement of people in leading safety efforts and
the observable “at risk” safety behavior of personnel.

* Personal Growth/Development:

A desire to learn. People are showing initiative in developing
their capabilities to contribute to the organization and focusing
forward energy as a team.

DNV GL © 2013 10/9/02 DNV-GL
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Leading Indicators vs Lagging/Trailing Indicators

N

‘© Leading Indicators

)

C.

Audit / observation program
quality

Process hazards reviews
analysis

Emergency response plan

Near-miss reporting and
analysis

Employee attitudes and
perceptions

Quality and quantity of
employee safety suggestions

Training plan scope

Compliance standards and
guidelines

Safe and unsafe acts

Lagging Indicators

Injury and iliness statistics
Process release statistics
Vehicle accident statistics
Disability costs

Litigation costs

Workers’ compensation costs

Regulatory citations and
penalties

DNV GL © 2013
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Leading Indicators vs Lagging/Trailing Indicators &3
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People Involvement

Will need your involvement and support

Possible participation in future site intervention team...meets weekly to
discuss:

Current organizational energy status (green, yellow, red)
What are key organizational initiatives impacting energy
What do we anticipate over next 1-2 months

Strategic intervention, if necessary

Communications that are needed

This program will continue to evolve as we move forward. Lots of potential
for further improvement...welcome any feedback and comments on the
process.
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People Involvement oH &
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Summary

* Involves all levels of the organization

* Promotes proactive information sharing & discussion of current
issues

* Uses many of our existing metrics, is data driven, looks at trends
to track progress

* Involves many aspects of what’s going on that can affect energy
(not just existing metrics)

* Drives continuous safety improvement - move from Reactive to
Proactive

 “Forward Energy - Moving forward to a safer tomorrow”

DNV GL © 2013 10/9/02 DNV-GL
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SLI Score Sample

Plant SLI Score/Light Guide

 SLI Lights (Red, Yellow, Green) shall be displayed monthly.

 The lighting calculated the Low Limit/Mean/Upper Limit Score used Minitab
based on last year data.

SLI Lights Yellow
Leading NA
Lagging NA
SLI Score 77 ~ 89
Ot U T| =2t SHX+E & st Gl Al LICH
s SHHA SLI Bx=0HE = 2 2= HRAZ SEHGHHW 2telotdl =
gtLIC.
s SAHX+E ES 70%, TLX+E 30%=2 HEZ6tH At=8HLICEH
« 2 SO EE Y H2AMAH SE Minitab2 2 EIIGHH, SEEX2 = SHC! SLI HA(ZS M orA,
B ol MM A O ZH D USLICH
o UHMBAHSEALFTE BIIOIH, 8B X =2 FH X+ Low LimitE HESIH M L2 HRIE
AFEEILICE.
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SLI Report Sample

VWeek Starting week slarls on Sunday

Leading Indicators n{}UEFLALL SCORE

Enfer-2, -1, 0, 1, 2w - = bad & + = good Input Weight Score
Morale/Felt LeadershipTrust [ ] =0
Recognition & Accomplishments : 5
External Distractions : 3
Internal Distractions I:I 10
SHE Behavior - "Doing the right things.” 1 1w
Personal Growth & Development I:I o

Lagging Indicators HDUERALL SCORE

Enfer info from previows wesk  Week Starting TI302008

Number of OSHA Recordables [0 ] -0 G
Number of First Aid Cases [0 ] -0
Humber of Formal Incident Investigations IZI -20

Number of TAs opened [Hew Product [YiN)?] ¥IN
Humber of CODs opened

Total Number of CODs & TAs

Number of 5taff Audit At-Risk Behaviors

- ¢

Staff Audit Housekeeping Rating
(0,1,2,3 4 scale w/ O=poor & 4=excellent)

Site Safety Score HDVEFLALL SCORE
»-Bi=green, -150 to -51=yellow, <-150=red

DNV GL © 2013
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SLI Communication Sample

OCTOBER 22,2002

Injury Free Days:

87 On-Job
375 Off-Job

Y VYV

A4

| —

100 % Urine Sam ples Left!

3% No Monthly Safety Meeting Attended

2% No Urine Sample Left

— > 75 Overdue Recommendations

> Increasing Trend on OHIndex

INCIDENTS:

»PRODUCT TANK RUPTURE DISC BLOWN

>TURBIDITY EXCEEDANCE
LOOK AHFADRIS KF ACTORS:

SHUTDOWN / NON-ROUTINE
VISITORSFIRSTCHEM
HOLIDAY SE ASON

FORWARD ENERGY ASSESSMENT:

S AFETYBEHAVI CR

TRUS T/LE ADERSHI P

RECOGN TION

EXTERNAL/I NT ERNAL DI STRACTIONS
PERSONAL GROWTH AND DEVELOPMENT

MORAL E

Decreasing Trend on Audits for Unsafe Acts/C onditions

(0-100)
a2

18
25

32

28
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SLI Communication Sample

ENIGHTS OF THE
OVAL TABLE

SHE HIGHLIGHTS:
O Urine positive

* We have attained 5/17/06-137% da
Injury(RWE, MTC) and the "Folding C
tapes ints sur Safety Meatings.
to register

INCIDENTS
= Ai
Crud

Tank Blown Rupture Disk

Records are as of Momday of thisweek

DISTRACTIONS AND RISK FACTORS:

DSAC Next MilestoneS .
F/16/06 - 3 years without a Fire

FORWARD ENERGY
ASSESSMENT:

+ Direction/Communication

* Recognition/Accomplishments
= External Distractions

= Internal Distractions

* Doing the Right Things

* Personal Growth/Development
» Leading Indicators

* Lagging Indicators

FE COMMENTS AREA LOCATED:
S:\OH, ENV, & Safety\200& Forward Energy\FE COMMENTS

&0

s w/o Event Related
irs” will be issued zoon_
*  Coming Soon = We will include the new "TAKE TWO" video

k< Underground at corner of 4™ and B

YELLOW CARDS

9135

*  Due date to register for the plant picniz iz June & - See Jona

We are in the period of the “Summer Bubble” (Memaorial Day
thru Labor Day). Flavored Ice are available in the
refrigerators in Diamines Shops, CCR's & 8050 Blda.

G FRODOR <KQWhETM LDOvBERD

"

L Rd + B+ Bg v g < Rl v Bg v Rg v g+ B v B
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SLI Communication Sample

May 2006
FAIR GOOD

e 152a Expansion - Good Work
Cl2 Column - Good Work

e Business Concerns
» Safety Meeting Attendance
» Lots of Audits - Managed Well

* Housekeeping good

» Swap Audit Score low

DNV GL © 2013 10/9/02 DNV-GL
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SLI Communication Sample

Site SHE Performance Metrics
2011 Year to Date:

Serious Injuries/llinesses — 1

HIZTI - Emplovee Pmched FEger— EREVNE
z - Empiovee Sinched ger — ER-FWC

CAT A/B Process, Enviro, & Fire
Incidents — O

Permit Vieolations - 0

Safe Days: See page two for more details

DuPont Injury (1/27/11) 116

These four states...
U Rushing
O Frustration
O Fatigue
0 Complacency

can cause or contribiute o

SHE Incidents

Contractor Imjury (0541 7M0) 370
CTJ (42507} 1482
EMV Cat B (04/03/08) 1144
PSM Cat B (71507} 1407
Site DIMNS Cat B (247/08) 1718
Fire CatB (6/12/10) 335 a/SAFEs TAHI

Records are as of Monday of the previous week— thrus/23/M

SHFE EFMPHASIS:

The SHE Lights remain RED this
week as we wrap up shutdown
efforts and continue with flood
clean-up. We area anxious to get
all of the process units up and
running — but we need to take the
time to verify that it is safe to
operate by conducting PSSR’sand
pre-start-up checklists.

We recognize that folks have been
working long davs and weeks but
we need to pay close attention to
our phvsicaland mental states,
especially fatigue and
complacency. Those states can be
safely off-set by using Take-Two
and other “tools™ to ensure our
eves and minds are on task, we
stayv out of the line of fire and,
watch out for
balance/traction/grip potentials.

" these critical errors ...
r

Employee strucl, head J16/2011 O Eyes not on Task

Insect Bite to Back of Leg 5/16/2011 4 Mind not on Task o
4 Line-of-Fire s

Lerial lift on trench grating 5/17/2011 O Balance/Traction/Grip

Power Blip During UPS Work 5/17/2011 --which increase the

risk of infury.
Reactor Durmp during Startup f17/2011 I e
Job Administration Issues with EP-43 X-Ray | S5/21/2011 it ine: sk amersaomei

Thankvouforvour SAFE and
hard work.

DNV GL © 2013 10/9/02
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Working together...

towards one common goal...
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Safeguarding life, property

and the environment

DNV-GL Korea

Oil & Gas RMA Team

Dr. Dong-Ho Lim

Office: 02-724-8040

Mobile Phone: 010-4051-3818

www.dnvgl.com

SAFER, SMARTER, GREENER
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