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Productivity Enhancement Resources, Inc
Our Services

AStatistical Productivity Improvement (SPI)

A Quantifies workforce utilization efficiency (e.g., % of craft time on tools, as well as
time spent performing other activities)

A Multiple specific activity categories allow identification of bottlenecks or issues with
Key Resource (Tools, Equipment, Materials, Information) Processes (KRP's)

APolaris Process (P2)

A Quantifies first tier supervision (foremen) availability to their crews attoekface
A Qualitative tools to identify root issues

A Foreman Availability performance has been linked to performance within quality,
productivity, workforce utilization efficiency, and SAFETY

A Named COAA BeBractice of the YeqR012)
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Productivity Enhancement Resources, Inc

Interpreting and Responding Bata

| =4

ldentify significant few...
AExcessive Travel
A Excessiv®lanning

A LowForemanAvailabil|ty

Then after analysis ofl the
data, collaboratewith
owners/stakeholders {o

identify bestpossiblegolution.
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Finally, follow up with future assessments to validate desired consequencescabns

taken in response to the data.



How is Safety Measured on Projects?

AOSHA Recordable

ALWC Incidence

ASafety Audit
AHousekeeping Audit
AHours Since Last LWC
ANear Misses

ANumberof First Aid Cases
AEtc.
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How is Productivity Measured on Projects?

AProductivity Factor (or other Earned Value Approach)

Why 1T sn’t Productivity measured more
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Project One

A Short Journey into Improvement Opportunities
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Project One

A
A
A

ndustry: Oil & Gas
_ocation: Baton Rouge, Louisiar

Project Type: Capital Work

(Expansion Project)

ASite: Refinery

ACrew Size: 500+ workers
AProject Stage: Civil Phase
(80% Completed)

Field Lab

Client: Refining USA Management Sumr
Title: Project One (Capital)
Location: Baton Rouge, LA
Quantities Bud:
Code Description UOM| Original | Revised Target Orig
30 Engineered Equipment EA 53.0 45.0 480 28!
32 Demolition and Site Clearing | LOT 20,
33 Site Earth Moving CY 13,999.0| 12417.0 9,783.0| 28/
34 Site Improvements LOT :
36 Pilings CY 41.0 44.0 40.0 5,4
38 Concrete TN 2,018.0 2,282.0 22640 18
39 Structural Steel SF 190.0 199.0 229.0 9,
40 Fireproofing LF 1,271.0 110.0 116.0
42 Piping LF 3,283.0 2577.0 3,220.0 9,
43 Insulation EA 1,031.0 374.0 351.0 '
44 Instrumentation LF
45 Electrical SF 3,962.0 4,205.0 6,182.0 1,1
46 Painting and Protective Coatings| LOT 15.0 15.0 416.0
Direct 123,
47 Direct Support Labor LOT 31,1
Indirect 31,
Total 155,.




Project One: Poor Performance and Delays

Project One, Unit A

Discipline Budgeted Hours Actual Hours Earned to Date  PF to Date
Earthwork 11,128.0 12,165.0 10,875.0 0.91
Structural Steel 2,672.7 2,500.0 2,305.0 0.99
Piping 2,087.5 2,415.0 1,982.0 0.86

Totals 20.761.7 22 140.0 19.673.0

PM saw issues with PF, earned values, and schedule slippage. Concern wi:
mounting and mitigating actions were put in place.



Project One Issues: Schedule Creep

AVariance reports and Ioek Bi+Weekly Variance Report Results
_ Project one- ARU Building 1
ah ead SNe re Sh OWI n g m O re mmmm Critical Status Activities (TF = 0 days or less)

----- Linear (Critical Status Activities (TF = 0 days or less))

and more activities
threatening to delay critical
milestones. -

AStakeholders were beginnin
to worry that the rest of the
project may follow suit.

6/2/2014
8/11/2014
8/25/2014

9/8/2014

< < < <
i i — i
) o o o
C\l c\| N N
~~ ~~ ~~ ~~
S S < e
= ™ = N
~~ ~~ ~~ ~
S S ~ ~

7% Civil Phase



Persistent Signs From The Field

Compounding to the previous, supervisiand managementoncerns cominfrom sitewalk
downreports, meeting minutes, and problesolvingdiscussions, included

Questions about first Seemingly excessive Decisions around
line of supervision site travel Equipment Utilization

Al
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77 ‘)

''s Ma n a g'eparty fot an impasdial analybis af issues.t o

Project One



3" Party Selection& Reporting Approach

A A 39 party firm was contracted to
conduct a baseline productivity
assessment and followp studies.

A Reports issued in cycles, with
feedbackon issues andpportunities

A Worked together with team

consisting of PM, contractors and
stakeholders




Baseline SPI Assessment Results

Interim reports focused on potential improvement opportunities discovered while working
an integrated management team, using feedback to determine best courses of action.

Foreman
Availability
Project One
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Post-Baseline: Action Plan + Tracking

A Facilitate effortdbetween process
stakeholders to implement the best possibl
solutions to root cause issues.

=
=
£

N,

A An action plan focused on the following
significant few:

A
A
A

reevaluate foremen roles /
responsibilities,

add a crane and change heavy
machinery assignment process,
Improve startup activities logistics plan



Post-Baseline: Advanced Polaris Process

18
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Issues Affecting Execution
25 Foremen Surveyed

68%
0 ~
48%
8% 44%
28%
I 20%
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Direct Activity vs Foreman Availabllity

80%

Example Labor Utilization Curve
SPI Major Categories (Direct Activity, Support Activity, Delay) over ProjectQyfde
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o Overall Direct Activity improved 1.4
percentage points (4%) during study
period (36.9 to 38.3%)

I Normally expect to see a decline in direct
activity of 5.3% during this period of the
project

I Netimprovement 9.3%

0 A linear relationship was found between
foreman availability and direct activity

i Trades with lower foreman availability
worked at ~ 35% Direct Activity

i Trades with higher foreman availability
worked at ~ 43% Direct Activity

PRODUCTIVITY
ENHANCEMENT
RESOURCES, iNnc.




Direct Activity vs Foreman Availabllity

Example Labor Utilization Curve
Craft Travel over Project Life-Cycle
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Foreman Availability

o Overall craft travel dropped 5 percentage
points (21%) during study period (29.1
VS 24.2%)

I Normally expect to see an increase in

craft travel of 26% during this period of
the project

I Netimprovement 47%

o0 A linear relationship was found between
foreman availability and craft travel.
I Trades with lower foreman availability
had ~ 31% Craft Travel

I Trades with higher foreman availability
had ~ 23% Craft Travel
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Productivity vs Time

o PF rose from a nominal 0.75 PF to 0.86 PF, partially attributable to increased foreman
time at the workface, resulting in greater direct activity and reduced craft travel

o Productivity during the improvement period exceeded plan numbers for 3 out of 4 months
May was impacted by environmental conditions (forest fire smoke)

PF

1.00

0.90 -

0.80 -

0.70

0.60 -

0.50 -

0.40

Performance Factor

Oct-10

Nov-10 Dec-10

OPlan SERP Period PF

Jan-11 Feb-11 Mar-11 Apr-11 May-11

Month
A | Period PF PRODUCTIVITY
ctual Perio ENHANCEMENT
RESOURCES, inc.




Productivity vs Percent Complete

o Productivity levels did not follow the typical decay curves experienced on most
projects

o PF levels continuously exceeded plan numbers during improvement cycle
- Overall cost outlook reduced by $11M due to better than plan PF

Productivity vs. Progress
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Additional Observations

o Improved incident rates occurred, partially attributable to improved foreman time at
the workface

I Recordable injuriess previous period reduced from 5 to 2

i Total incidents reduced from 62 to 53.

o Project went 87 days with no recordable injuries during period, one of the longest
stretches on the project

Recordable Injuries

Oct'10 - Jan'l 1

Feb'l1l - May'l 1

70
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50
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Total Incidents
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PRODUCTIVITY
ENHANCEMENT
RESOURCES, Nnc.




‘ Oc’roberS};G' Hous’ron TXL ‘ ’
/]SI AP CONFERENCE 2015 g4 M

G R C) U =/ Why roll the dlce When you can s’rcck the deck?

A Project Journey through
Performance Improvement

Using Measurement to Identify and Prioritize Improvement Opportunities

PRODUCTIVITY

' ENHANCEMENT
MLy RESOURCES, .

Presented by: E. Chris Buck, President,
Productivity Improvement Resources, Inc.




