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Imagination

Is more important than

Knowledge

Albert Einstein







HIGHLIGHTS

® Global foreign direct investment (FDI) inflows rose by 11% in 2013, to an estimated US31.40 million —a
level comparable to the pre-crisis average (figure 1) — reaching the upper range of UNCTAD's forecast.

Figure 1. Global FDI inflows, average 2005-2007, 2007-2013
(Billlons of US dollars)
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An Introduction

The Boosting Need for Value Engineering

In 2013, the world invested about 1.5 Trillions of dollars

for megaprojects / projects / services in various sectors.

If we consider only 5% waste in
non-value adding elements
of those projects, we’ll end up with

/5 Billions of dollars were misplaced.



An Introduction

Industries Served By Value Engineering

d Oil and Gas d Telecommunications

1 Petrochemicals / Process d Environmental

Q Electrical Power Generation W Pharmaceutical

O Nuclear  Health Care

d Transportation d Commercial / Industrial /
O Manufacturing Institutional Facilities

d Mining and Metals 4 Etc.



An Introduction

It Is About Innovation ...

| Discovery >‘ Invention >‘Innovation|
Mx AN 74N

Science +— Technology+«— Industry

(knowledge) (knowledge and (making
designs for valuable
things) things)




An Introduction

Cost vs. Value

Cost Is the amount of
money required to

obtain something.

Value Is the usefulness
or desirability of that
thing.



An Introduction

Cost vs. Value

The value-based design
maximizes the value

while optimizing the cost.



An Introduction

Classical vs. Value-Based Design

Classical Design

a

a

The designer is a lone individual /
expert

Focuses is on components of the
system according to methods,
standards, or state-of-the-art.
What are they?

Seeks to find best possible

components within the constraints.

Focuses on constrained optimality.

Value-Based Design

a

d

The designer is a team engaged in
collective effort

Focus is on the system and its context.
What is the system in its environment.
How does it work?

Elevates or abstracts systems to
function-based models, and seeks to find
the components that best perform the
function wanted.

Focuses on functional / economic value.



What is Value Engineering?

Value is defined as a fair
return or equivalent in goods,
services, or money for
something exchanged.

International



What is Value Engineering?

Value is commonly represented by the relationship:

Value = Function / Resources

where function is measured by the performance
requirements of the customer
and resources are measured in materials, labor, price,

time, etc. required to accomplish that function.



What is Value Engineering?

What is Function?
The original intent or purpose that a product, service or

process is expected to perform.

Function = Verb + Noun
Examples:

apply force, prevent corrosion, generate power,
Increase pressure, reduce temperature, stop flow, etc.




What is Value Engineering?

Value Engineering is

a systematic method

to Improve the "value" of
product, process, procedure,

design, or service.



What is Value Engineering?

Value Engineering i1s more than:

1 A special look at some aspect of the project
J Cost reduction exercises

J Audits

J Project readiness reviews

J “Just good engineering”



What is Value Engineering?

Value Engineering mainly aims to increase the
value of capital assets through supporting the
project value objectives by:

Selecting better technologies
Simplifying processes
Eliminating non-critical items
Increasing reliability
Optimizing costs

Facilitating project execution

©C O O O O O



Typical Reasons for Poor Value

Lack of information
Habitual thinking

Decisions based on wrong
beliefs

Reluctance to seek advice

Negative attitudes

Shortage of time
Changing technology

Lack of a yardstick for
measuring value

Outdated specifications

Poor human relations



The Industry Approach (VIPs)

Value Improving Practices (VIPS)

Measures of Value

Associated VIPS

(S'cope)

{Cost coirdd Schechile)

Strategic Business Objectives > ¢« Classes of Facility Quality
— ¢+ Technology Selection
. — + Process Simplification
SOpIEsIES — +  Value Engineering
— +  Design-to-Capacity
+ Customized Stds & Specs
e * Process Reliability Modding
gz:u;iﬂiit ot o AL b &) * Predictive Maintenance
£ : i — + Energy Optimization
— « Waste Minimization
Execution Efficiency — + Constructability Reviews

3D CAD




The Industry Approach (VIPs)

Application of Value Improving Practices

Conceptual Front-End Design Detailed Design Construction Startup



The Industry Approach (VIPs)

Which VIPs are Most Commonly Used

Constructability
Technology Selection
Customizing Stds.
Value Emgineering
Design-to-Capacity
Process Simp.

Waste Min.
Predictive Maint.
Classes of Fac. Qual
Reliability modeling

Energy Optimization
1 1 1 1 1 1 1

a 10 20 30 40 a0 60 70 50 20 100

%o Dpp_nrtunities Used

- Completed Authorized
Projects







Value Engineering Methodology

The Value Methodology (VM) Is a systematic process
used by a multidisciplinary team to improve the value

of a project through the analysis of its functions.

d Value Analysis

4 Value Engineering
d Value Management
4 Value Control
 Value Improvement
1 Value Assurance




Value Engineering Methodology

\ Value Study Is the formal application of a
alue methodology to a project in order to

mprove its value.



Value Engineering Methodology

Pre-Workshop (preparation)
Value Workshop (execution of the six-phase Job Plan)

Post-Workshop (documentation and implementation)



Value Engineering Methodology

Norkshop Pre-Workshop
Plan and organize the Value Study
1formation l/
Phase Function a/(_/e
Analysis M/Or/(
Phase Creative 8/70
Phase lo
Evaluation
Phase

Development

ey Question: Phase
/hat has to be done to
repare for a Value Study?

Presentation
Phase



Value Engineering Methodology

Information Phase

Norkshop
The team reviews and defines the current
_ conditions of the project and identifies the goals
1f‘|);|:1 ation of the study.
5 Function
Analysis
Phase Creative
Phase
Evaluation
Phase

Development

Phase
: _ Presentation
Questions: Phase

Vhat is the current state/solution? (design)
Vhat are the constraints/assumptions? (risk model)



Value Engineering Methodology

Function Analysis Phase

Norkshop _ . .
The team defines the project functions.
; " The team reviews and analyzes those functions to
trormation determine which need improvement, elimination,
Phase Functi ) .,
unction  or creation to meet the project’s goals.
Analysis
Phase Creative
Phase
Evaluation
Phase
Development

in Technique: Phase _
Function Analysis System Presentation
Technique (FAST diagram) Phase

Value Index (Worth to Cost)



Value Engineering Methodology

Norkshop
1formation
Phase Function
Analysis
Phase

in Techniques:
Creative Thinking
Brainstorming

Creative Phase

The team employs creative technigues to identify
other ways to perform the project’s function(s).

Creative
Phase
Evaluation
Phase

Development

Phase
Presentation

Phase



Value Engineering Methodology

Norkshop
1formation
Phase Function
Analysis
Phase

n Techniques:
Neighted Evaluation
30/20 Principle
Joting

Evaluation Phase

The team follows a structured evaluation
process to select those ideas that offer the
potential for value improvement.

Creative
Phase
Evaluation
Phase

Development

Phase
Presentation

Phase



Value Engineering Methodology

Development Phase

Norkshop
The team develops the selected ideas into
_ alternatives (or proposals) with a sufficient level
1f:r|:::'°" _ of documentation to allow decision making.
Function
Analysis
Phase Creative
Phase
Evaluation
Phase

Development
In Techniques: Phase
Concepts Validation
Scenarios Development
Comparisons

Presentation
Phase



Value Engineering Methodology

Norkshop
1formation
Phase Function
Analysis
Phase

in Techniques
Oral Presentation
Written Report
Answer Questions

Presentation Phase

The team leader develops a report and/or
presentation that documents and conveys the
adequacy of the alternative(s) developed and the
associated value improvement opportunity.

Creative
Phase
Evaluation
Phase

Development

Phase
Presentation

Phase



Value Engineering Methodology

Post-Workshop

Norkshop
Ensure accepted value alternatives are
: Implemented and that the benefits projected by

formation the Value Study have been realized

Phase Function '

Analysis
Phase Creative
Phase
Evaluation
Phase

Development

Phase
Presentation

/ Question: Phase
at are the solution changes, and how
the project team manage them?



Value Engineering Methodology

Pre
Study

Activities

Stage 1 -Pre Workshop/Study

Function
Analysis
Phase

Information
Fhase

Stage 2 - Waorkshop/Study (Value Job Plan)

Creative
Phase

HNo

‘ Evaluation
‘ Phasze

Yes
Preszentation ~ Development
Phase - Phase
Stage 3- Post Workshop/Study

Implementation

Value Study
Phases

Phase

Follow Up
Activities

]

Additional



iming for VE — Why Is earlier better?

Concept FEED Detailed Construction Operation &
Engineering Maintenance



Jalue Engineering Participants in Oil & Gas Projects

Aulti-disciplined team members — process, rotating
quipment, materials, and other disciplines with large cost
mpact.

supporting team members — cost estimator, planner,
onstruction specialist.

-acilitators — engineering management and project
nanagement.

)peration Specialists — essential



aretO’S RU|e significant
1e 80/20 Principle few

insignificant
many

e to limitations in time and resources in value
gineering exercises, the 80/20 Principle is

20%

80%

80%

20%




Cost vs. Worth

)St IS measured by the monetary value given for a
juired function.

orth may be determined by the least cost to perform
2 required function.

orth, on the other hand, Is assessed
Ing tools such as Need-Want-Desire.



Cost vs. Worth

functional analysis, it is useful to introduce the
st-worth ratio (value index) in order to help

cusing on items with higher ratios.



QUALITY MODEL (Criteria)

RESOURCES

Designer’s Quality
Profile

Schedule

Owner’s Quality
Profile

Capital Cost

Reduce 0“
Ti o
Qy\

)

ed O&M Cost
1se

1imum -
sponse =~ ——>\:

Environmental

Jaximum

Yesponse .
Security /

Safety

Engineering
Performance

OPERATIONS

Flexibility /
Expandability

User
Comfort

Community
Value

Values

Site Planning /
Image

Architectural

Image



FUNCTION COST-WORTH MODEL

Cost MODEL

ESCAL.



vo essential tools and technigues used In

e Value Study are:

 Function Analysis System Technigue

(FAST diagram)

d Weighted Evaluation Template






FAST Diagram

FUNCTION ANALYSIS

onent Function Verb  |Function Noun |P =Primary Comment Cost Worth
S =Secondary $ S
FUNCTION

'Worth Ratios = C/W C W




FAST Diagram

nction Analysis System Techniques (FAST):

unction displaying
> Interrelationship of
1ctions to each other

a “how-why” logic.



FAST Diagram

HOW ——> <« \WHY
OUTPUT BASIC SEQUENTIAL INPUT
HIGHER FUNCTION FUNCTION LOWER
FUNCTION | FUNCTION
CONCURRENT
SCOPE OR SCOPE
LIMIT SUPPORTING LIMIT
WHEN FUNCTION

T

<« LATER SAME pRIOR —
TIME



lan for field development in an oil and gas company

1ed to increase the liquid handling capacity in order

sustain the crude production rate.

e to aging of the ollfield, water cut, which is currently
/0, IS being increased and expected to reach 30%

1in 7 years and 50% within 15 years.



> conceptual studies adopted the approaches to

rease overall crude rate by artificial lifting for
overy improvement including water injection, gas lift,

] electrical submersible pumps.

> need to establish a project for the following

llities was demonstrated :



1stall new offshore flow stations contain oil/gas separators, pumps
nd transmission pipelines to onshore.

-Xpand onshore inlet separators’ capacities to accommodate the
1creased production volumes.

Xpand the water treatment facilities to accommodate the
1creased water.

1stall water distribution platforms for injection of the treated water
1cluding onshore injection pumps and submarine pipeline.

1stall onshore gas compressors for gas lift operations.

1etall new nower dicetrihiition nlatforme and <tibmarine cabhleac tn



INJECTION WATER " Oil Treatment
(existing)

Y, o)
4;%:?

Inlet Separators
(existing)

s Lift Station
(existing)

POWER m
SUPPLY




Water Injection

e INJECTION wATER
. Ucgp
P Wells — CRUpg
)
R / Ro
OOCGOG
Gas Lift Wells s

POWER
SUPPLY
‘ Cacl 1+ C+atiann




optimize functionality and costs, a Value Engineering

1dy was initiated to take place with the following

rpose statement:.

aximize project returns by eliminating non-value adding
)W-value adding components of the project and increase
pital effectiveness by minimizing the capital expenditure

Juired to meet project objectives.”



Increase gas

FAST Diagram
Oilfield Development Plan

aal

| | Transport

Treat
pressure e
(for gas lift) 9
Transport Treat Separate
treated water[" | produced oil/water
(for injection) water onshore
-
o
To
Existing
Facilities
” Nickrvilhiida “ |

Separate
crude/gas
(offshore)

Collect well
production




FAST Diagram
Gas Handling Facilities

|
1
p (]
| GAS
Condensate
. | Stabilizer
[ COND. |— Separate
te | ' gas/
o~ condensate
HP
| [Compress.
t ' Increase
gas
) pressure

MP
Booster

Compress.

LP
Booster

Compress.

Extract
Water

(@)

S5 Propane

o Refrigerator

-

Separate| | Control
gas/ [ dew [
liquid point

n
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Increase
gas
pressure

Separate
Vapor

Increase
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pressure

Remove
Condensate

Catch Slug

<l . |

Receive
Gas
(onshore)




yon completing the value engineering workshop,

e following results were presented:

Potential cost saving estimated at approximately US$ 42 MM
(Capex 28 MM and Opex 14 MM).

Optimized onshore and offshore facilities and operations.
Maximized availability of water treatment facilities.

Optimized expandability of water treatment facilities.

Maximized controllability of gas handling facilities.

NOntimizad nlaot araa Nnf nac handlina facilitiac



N proceeding with implementation phase, a proven cost saving of
5 34 MM (Capex US$ 24 MM and Opex US$ 10 MM) was justified.

following items were key potential output (only few listed):

ostpone two 12” interconnecting submarine pipelines.

liminate the MP compressors and adjust LP & HP compressors.

’hange compressor drivers from gas turbines to 13.2 kV induction motors.
Jtilize existing slug catcher.

Jtilize existing 12” submarine gas pipeline in reverse flow.

)ptimize sparing configuration of nutshell filters.

liminate the internal EFRF coatina for the 20" water iniection nineline



FAST Diagram (RECAPPING)

|dentify functions (verb + noun), not equipment.
Breakdown large complex problem into manageable pieces.
Use it as good basis for brainstorming.

| ook for non-value adding steps;

Functions that you Do and then Undo:

Cool off, then heat
Solidify, then melt
Let down, then re-pressure
Dissolve, then dry

Observe value index.



Weighted Evaluation Technique

e weighted evaluation technigue can be useful when
2re are a number of elements in the project criteria

> pre determined criteria for value may include:

Capex

Opex

Area-Space Utilization
Execution Schedule
Construction Effectiveness
Operation Efficiency

Ease of Operation

Ease of Maintenance



Weighted Evaluation Technique

Two Main Steps to Conduct Weighted Evaluation

ompare and weight the criteria Compare and rank the ideas

be used in the evaluation of that were generated in the
eas/systems. previous steps.
hat is the relative preference To which extent a criterion is
nong the criteria: satisfied by an idea/alternative:
4 = Major preference 5 = Excellent
3 = Medium preference 4 = Very Good
2 = Minor preference 3 = Good

1 = Equal preference 2 = Fair



Skim
Tanks

Oil
Recovery

— 1

IGFs

Clarifiers

NSFs

Injection Pipeline

Buffer
Tanks

Booster  Injection
Pumps Pumps



luate two alternatives for Water Treatment Facilities against four
ria (CAPEX, OPEX, EXEC SCHEDULE, PLOT AREA)

) s [ o e

(excellent CAPEX — fair OPEX — poor SCH — good AREA)

> B [ o

good CAPEX — excellent OPEX — v. good SCH - fair AREA)

Consider that the most important criteria for this project is the CAPEX.
Both the OPEX and PLOT AREA are of the same importance.



CRITERIA

apital cost

4 = Major preference

perating cost

B 2 = Minor preference

xecution Schedule

1 = Equal preference
0 = Beaten preference

3 = Medium preference

lot Area D
E
F
E 5 = Excellent
H 4 = Very Good
. 3 = Good
1t of importance (total mw score) 2 = Fair
B C D E F G H 1 = Poor
IDEAS EVALUATION
IDEA S OPTICHN Jf ALTERMATIVE How well the idea/option/alterna tive fulfill the criterion? TOTALS

t 1 (5kim Tanks - IGFs- N5Fs)

t 2 (Hydrooyclone - CPls - IGFS)







Critical Success Factors for VE

thodology
systematically follow value engineering job plan.

rticipants
ensure right attitude, appropriate participants, awareness of

)CESS.

ning
be applied at the optimum time in the project and initiated in
 front-end phase.

egration

hAa madaAa A fFARTIcAA Aviarlrt anmnA cAanrn mece Al 1thEAamnral mart AF +hhA



Critical Success Factors for VE

yrkshop Facilitation
probe with right questions, use appropriate tools, manage
 process, maintain momentum of team, etc.

cumentation
be fully documented.

\nagement of Process
ensure clear objectives, timelines, follow-up actions, review
d feedback.

ecutive Support

hAa nrarmatad andA cnAancAarad w caniAr MaAanmAac~nArm At



Better — Cheaper — Faster — Safer

PROJECTS
‘.

\ppropriate application of Value Engineering

at the Right Time

with the Right Participants

can help achieve

World-Class Project Performance.



THANK YOU




