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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (1ISO
member bodies). The work of preparing International Standards is normally carried out through 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
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h (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’3.
htional Standards adopted by the technical committees are circulated to the metnber bodies f
drawn to the possibility that some of the elements of this part of ISO 15663)may be the subject
Ghall not be held responsible for identifying any or all such patent rights.

| Standard 1SO 15663-3 was prepared by Technical Committee’ \ISO/TC 67, Materials, equip
Lictures for petroleum and natural gas industries.

consists of the following parts, under the general title Petroleum and natural gas industries —
Methodology

Suidance on application of methodology and calctlation methods

mplementation guidelines

technical

Dr voting.

as an International Standard requires approval by at least 75 % of the member.bodies casting & vote.

of patent

ment and

| ife-cycle
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The principle objective of ISO 15663 is to speed up the adoption of a common and consistent approach to life-cycle
costing within the oil industry. This will happen faster and more effectively if a common approach is agreed
internationally.

Life-cycl
and own
througho
performir
options, i

This part

TOSUNY 15 e SySIEmatic consideration of aft Tetfevant Tosts and TEVENUES associated Wit 1
ership of an asset. It is an iterative process of estimating, planning and monitoring costs.ar
it an asset's life. It is used to support the decision making process by evaluating alternative
g trade-off studies. While it is normally used in the early project stages evaluating ‘major ¢
L is equally applicable to all stages of the life-cycle, and at many levels of detail.

of ISO 15663 has been produced to provide guidance on practical steps that can’be taken to irf

organizall]ional and functional aspects of life-cycle costing into the offshore oil and gas-business. It foc

impleme
issues ad

life-c
how

the ¢
the p

risk &
prima
allian
comn

acros
contr

Experien
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— for th
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There arg
and use

tation issues identified by the industry, both those common to all and those specific to each par
dressed are

cle costing within the organization
t should be organized, coordinated and managed;

bntract :
ocedural elements of incorporating life-cycle costing withif\pre-qualification, tender and respor

nd uncertainty
rily viewed from the contractual standpoint withit. risk sharing or risk transfer framework
ces);

hunication
s the supplier chain (operator <----> contfactor <----> vendor), how it can be achieved and ¢
Dl or an audit trail maintained.

ce has demonstrated that

e operator , life-cycle costing“integrates readily with existing appraisal techniques, can q
ize costs and revenues oyer the total life of a field development, thereby reducing uncertainty,

e contractor |, life-cycle~costing provides techniques to support the extension of his role into ar
enance management; integrated service provision, engineering services contracts and life-c
iltancy,

e vendor , lifexcycle costing provides a common and consistent basis for demonstrating imprg
uality, thereby'extending his role beyond technical compliance and lowest price.

e opportunities and challenges for all parties within the oil production industry to benefit from the
f life-cycle costing techniques.

acquisition
d revenues
bptions and
rocurement

troduce the
lises on the
icipant. Key

Ses;

s (such as

pnfiguration

uantify and

pas such as
cle costing

ved service

introduction

The aim of this part of ISO 15663 is to provide practical guidance to operators, contractors and vendors in the
introduction and role of life-cycle costing techniques. It seeks to address the issues associated with life-cycle costing
within evolving industry custom and practice. This is illustrated in Figure 1 which shows the evolving situation.
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From Figure 1 it can be seen that

— vendors are often involved in early project stages such as FEED, during which they can add value in the area of
system design,

— contractors and vendors are playing an increasing role in conceptual design and operations support.

Involvement by levels of detail Involvement by project phase
Field Qpe:a.tnrs_ . N Oneration
wUTILT YL r
B Abandonme
Detailed
design
Platform Contractors :
Systems Outline
& FEED
Construction,
. hookup &
Equipment gommissioning
Vendors

For a life-cy
relationship|
manageme

In practical

provides a basic framework to assist in the develgpment and introduction of an engineering and design stra

support stra

It should bé

(WLC) performance may require its selling price to be increased, the integration of WLCl/life-cycle costing

into an equ
significant i

Equipment
price, is inc

This part of

the proj

Figure 1 — The traditional role of participants is evolvingand becoming less distinct

cle costing implementation strategy, two key components emerge. These are the interface iss
5 between participants at the boundaries) and thelinternal business processes  required to su
nt and presentation of the information flowing across the interfaces.
terms, these translate into the need for a non-prescriptive life-cycle costing implementation stre
tegy at all levels, together with its franslation into a contract.

noted that, whilst the proyision of plant and equipment which has been optimized for wholg

ipment manufacturer's~business should enable this optimum performance to be achieved
crease in selling prices:

vendors and purchasers therefore need to work towards ensuring that wherever possible valug
eased by the\ife-cycle costing process.

ISO 15663 is structured into the following sections:

h

=3

les  (the
pport the

itegy that
itegy and

life cost
brinciples
ithout a

, and not

implemeé

bt or field life-cycle

common issues ;

a variety of concerns common to all participants, the key one being the need for a focal point, or coordinator,

within e

ach organization.

the operator ;
the contractor ;

the vendor .

The three last-mentioned sections addressing the implementation issues are considered important to each

participant.

Vi
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Recognizing that there are cultural and procedural differences across different companies in the industry, this part of
ISO 15663 does not set out to be prescriptive, but to isolate and amplify the issues under a series of headings. The
guiding principle is that the life-cycle costing discipline does not stand in isolation, but should be integrated within

existing support functions to extend their capability.
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focess concept;

ment location;

Ct execution strategies;

n, safety and environment;
m concept and sizing;
ment type;

ment configuration;

t;

ing strategy;

ing levels;

ition strategies;

y modifications;

s and support strategy;

and/or dispasal:

The guid

of ISO 15663 provides guidelines for the implementation of life-cycle costing for the devel
of the facilities for drilling, production and pipeline transportation within the petroleum and
5. This part of ISO 15663 is applicable when making decisions on any option whigh-has cost img
h one cost element or project phase. The process can be applied to a wide range of options,
isions are being considered on the following:

enance and logistic support strategies;

of 1SO15663 is applicable to all project decisions, but the extent of planning and manage
vill depend on the magnitude of the costs involved and the potential value that can be created.

bpment and
natural gas
lications for
particularly

ment of the

lines will be of value when decisions are taken relating to new investments in projects or d

ring normal

operation to optimize revenue.

2 Terms, definitions and abbreviated terms

For the purposes of this part of ISO 15663, the following terms, definitions and abbreviated terms apply.

2.1 Terms and definitions

211
benefit

creation of a capital asset, earning of revenue or improvement of a project environment

© 1SO 2001 - All rights reserved
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2.1.2
budget
estimate ap

2.13

proved by management or the client as the cost control mechanism for a project

capital expenditure
money used to purchase, install and commission a capital asset

2.1.4
constraint

limit imposed externally or internally by the project which rules out the selection of an option if it is exceeded

2.15

cost breakdown structure
structure wipich relates to the methods that an organization will employ to record and report costs

2.1.6
cost driver
major cost ¢

2.1.7
cost eleme
identifiable

2.1.8
life-cycle
cycle which
item of equ

2.1.9
life-cycle co
discounted

2.1.10
life-cycle co
process of ¢

2.1.11
net present
sum of the

2.1.12
operating e

blement which, if changed, will have a major impact on the life-cycle cost of an*option

t
bart of the life-cycle cost of an option which can be attributed to.an activity

comprises all development stages, from commencement of the study up to and including dispd
pment or function

St

sting
bvaluating the difference between the life-cycle costs of two or more alternative options

value
otal discounted costs-and revenues

penditure

money used to operate’and maintain, including associated costs such as logistics and spares

2.1.13

cumulative total of all costs incurred by a Specified function or item of equipment over its life-cy¢

sensitivity gnalysis

sal of an

e

process of testing the outcome of a life-cycle costing so as to establish if the final conclusion is sensitive to changes
in assumptions

2.2 Abbreviated terms

CAPEX

EPIC

FEED

FMEA

capital expenditure
engineer, procure, install and commission
front-end engineering design

failure mode and effects analysis

© 1SO 2001 - All rights reserved
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NPV

OPEX
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failure mode, effects and criticality analysis
net present value

operating expenditure

OREDA®  offshore reliability database

RCM

reliability centred maintenance

WLC

3 Life-

3.1 Ge

The prim)
within a
process
entire life
differs in

— the a

— thec

Figure 2

stage, which may be the subject of life-cycle cost studies.

The tech
the desig

Time sca
business

increaseql emphasis on their capability and performance. Contracting strategies are evolving in parallel, w

of partne
discusse

3.2 Co

3.21 S

whole life cost

cycle costing within the asset life-cycle

neral

ary purpose of life-cycle costing is to assist in the delivery of the highest possible added valu
field development or project. It achieves this by extending profit_improvement opportunities
bf progressive optimization. The greatest benefit is realized whem Jife<cycle costing is integrated
-cycle. While the life-cycle costing principles are identical acrosSall phases, the organization in
terms of

Ctions that need to be taken;

bntribution each participant can make.

shows the “standard” field or project life-cycle together with some of the technical decisions tal

nical processes in Figure 2 apply tosboth the original field development and subsequent chang
n.

les, from concept to conclusiofr of commissioning, have been considerably shortened in recent
pressures from the operators. Contractor and vendor selection is happening earlier in the lifg

ring, alliance and.framework agreements being established. It is in this context that the
.

ncept selection

ope of this stage

b, i.e. profit,
5 through a
across the
each phase

ken at each

es made to

ears due to
-cycle, with
ith a variety
life-cycle is

The scope of this stage normally includes gross comparisons of the major technical options. Processing and delivery
are considered as well as procurement options (lease or buy) and the options for operation and support. The work
normally includes examining and comparing alternative technical solutions. The focus is on the major cost and
revenue trade-offs with minimum detail.

3.2.2 Contributions

This stage is normally undertaken by the operator in conjunction with a contractor who will help evaluate concepts
within an accelerated procurement programme or within an alliance framework. Vendor contributions are likely to be

limited to

advice on major packages.
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Outline : Construction, Operation
Detailed ’ .
sceﬁzggg.tq design d(z:igen hook-up & production & Disposal
& FEED commissioning maintenance
Facilities Facilities Facilities Completion Maintenance Well shutdown,
selection definition specification strategy & optimization facilities
logistics support disposal &
analysis ) abandonment
Process Process Process Repair & spares
selection definition specification optimization
De]livery Delivery Delivery Production &
selection definition specification process
optimization
Utiites Utiiies Reservor
definition specification management
optimization
Manning Manning
definition specification Modification
optians)&
Inspection & sgregning
maintenance
strategy Disposal
strategy &
Vendor review
selection
Equipment
selection
Sparing &
repair
strategy
Figure 2'— Technical processes
3.2.3 Life-gycle costing activities
At the start] of concept, a coordinator should be appointed with responsibility for developing the life-cycle costing
strategy for| the overall programme. In the majority of instances, the coordinator would come from the |operator.
Consideratipns in developing’ the strategy include ensuring that life-cycle costing contributes towards the
developmennt of the enginéering and design, support and contract strategies; in practice this requires discugsion and
agreement from other_internal functions and partners to achieve buy-in.
Consideratipn should also be given to generating a plan for conducting the work in detail for the system concept and
in outline fof later stages.

This plan should include

— resource requirements

— who should undertake the work

personnel,

— how the work will be conducted

sources of data (internal and external),

: to establish a budget for internal and external resources,

. potentially a team comprising operator, contractor, vendor and consultant

: assessment criteria, constraints, options to be appraised and potential

— training needs : both general (to raise awareness for all team members) and specific (for those who will

underta

ke the work),

© 1SO 2001 - All rights reserved
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ion-making,

establishing an audit trail for future phases and the inclusion of life-cycle costing within any future competitions
(requirements specification and tender assessment),

the methodology to be used

: this should be the methodology detailed in ISO 15663-1:2000, Figure 1 [2], or an

alternative methodology together with a justification as to why the standard methodology cannot be used,

the reporting relationships of those involved in undertaking the work

: particularly the reporting

with the manager accountable for delivering asset value,

life-cycle stage.

Potential
in their ¢
examine
to be pa

uncertair

At this stage in the programme, external support should be selected on the basis of capability, competen

record.

Where a
develop

cost info
used. Th
included.

3.3 Ou

331 S

The scof
and deliv
generatig
facilities/
preferred
normally

332 C
This stag

options.
performal

3.3.3 Li

relationship

the audit requirements , in particular any requirements for independent assessment of work carried out at each

T, or information provided that allows concepts to be compared at the same level of definition. ]
t

v, the work can be undertaken by a team supplemented by contractors, vendors and consultant
bntribution is in supplementing the operators' expertise so that either a broader range of conc

icularly true where new or novel concepts are proposed; input from contractors and vendors
ty for these options.

number of contractors have been asked to make proposals for the*most suitable concept for
ent as part of a design competition, it may be appropriate to specify-that any bid be supported
mation. The cost headings can be specified together with thedata sources and estimating pr
e aim should be to ensure bids can be compared on an equal basis and all important costg

line design/FEED

ope of this stage

e of this stage includes the identification-and examination of the technical options for facilities

5. The value
bpts can be
['his is likely
may reduce

ce and track

a specified
by life-cycle
bcess to be
have been

, processes

ery leading to the definition of a preferred technical solution. Sizing and scoping the required uti
n, accommodation, water supply;~logistic support, etc.) and examining the cost trade-o
processes and utilities are also. within the scope of this stage. Life-cycle costing activity st
solution is identified, it does hot attempt to optimize the solution. Overall layout, weight and dim
fixed on completion of outline design.

bntributions

Vendors’ centributions are likely to add significant value with their specialist knowledge of t
hce of alternative options.

e-cycle costing activities

e is normally«indertaken by the operator in conjunction with a contractor who will evaluate t:LI

ities (power

ﬂ:s between

ps when a
ensions are

e technical
e cost and

The life-cycle costing work undertaken during concept selection will include the identification of a preferred option
together with a corresponding outline engineering and design, support and contracting strategy, all culminating in a
requirement specification. This will define the content of the life-cycle costing programme during this stage. It is at the
beginning of this phase that the process of making decisions on competing equipment options normally starts.

For life-cycle costing the principal objective in this phase is to evaluate alternative methods of meeting specific
functional requirements and not to optimize the defined system solution. The most important feature of the life-cycle
costing activities in this phase is knowing when to stop work. For example, if life-cycle costing analysis at concept
identified the provision of water to the platform as an issue (either a risk item or cost driver), then work in outline
design concludes when waste heat evaporation is identified as the solution. It will then be the objective of life-cycle
costing activities during detailed design to develop and optimize the waste heat evaporation solution.
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The work will require input from operator, contractor and vendor, irrespective of the contractual arrangements. The
operator's contribution is in the provision of operating and support experience and data. It is likely that the contractor
will undertake the majority of the work, and the vendor can assist in the definition and evaluation of specific systems
within his area of expertise.

3.4 Detailed design

3.4.1 Scope of work

The scope
outline desi

pf work at this stage will include system and equipment optimization within constraints defing
on.

3.4.2 Contributions

The contrad

tor's role should be to provide the system definition, maintain the overall facility"configuration

with integrafion issues. The vendor is often best placed to undertake the majority of life-cycle costing actiyj

stage and v

3.4.3 Life-

During detq
design. Out
cycle costs
where effor
design.

ill need to respond to functional specifications provided by the contractor.

Cycle costing activities

iled design, life-cycle costing is concerned with optimization of the system solutions selected
ine design will also have ranked the different processes @nd systems required by their contribut
It is probable that the majority of life-cycle costs will arise from a small number of processes &

The same gpproach is applicable to the system optimization work; it is likely that the greatest opportunit

reduction lig

The vendol
contractor's
strategy. Th

The vendor
contractor 1
have been
used in ven

During this

s in the major cost drivers at system level.

should be best placed for this system optimization work, with assistance from the contra
primary focus should be integration issues at the facility level including operations and mai
ere is a mutual dependence-between the contractor and vendor at the system boundaries.

contribution to life-cycle* costing activities is dependent on their life-cycle costing capability
hay need to supply.lifé-cycle costing assistance in some cases. Vendors of critical systems ar
nvolved in earlier-phases. Where appropriate, life-cycle costing expertise should be one of th
fdor selection,

phase it«is,strongly urged that consideration be given to carefully evaluating the selection of ite

may have g
impact on

a
an asset al

ed during

and deal
ity at this

At outline
on to life-
nd this is

should be concentrated. It is these processes that ‘offer the greatest potential for added value i detailed

y for cost

ctor. The
htenance

and the
e likely to
e criteria

ms which

low wnit cost and would typically be considered as “bulk” items. Due to their prevalence and
intenance loading, many of these items could contribute significantly to the life-cycle cost of m
i’many cases also contribute to lost production costs.

potential

Tintaining

Vendors can often provide information regarding the potential impact of their products on life-cycle costs. Iltems for
further consideration are

gaskets

compression fittings,

gas detectors,
instrumentation valves,

tube and pipe supports.
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One method of addressing this situation is to develop three lists as shown below. The lists can then be used to make
judgements on how many items on each list are to be subjected to life-cycle costing studies.

Equipment

Number

Value installed

Equipment Equipment

Criticality

Developr
most ber
with the

installed.
poor qual

The third
experien
should by

The maj
particulal
NPV. A

(preferre

During th
support

nent of such tables will focus attention on the equipment where life-cycle costing studies are li
efit. Where equipment has a high initial value, such studies can reduce costs to the minimun
equired duty. Equipment with low initial value can also be significant if there are_@large num
Items such as compression fittings do not represent a large proportion of the CARPEX, but can i
ity, lead to lost revenue, high downtime and significant replacement costs.

focus area is the most critical equipment. From regularity or availability-studies or on the basig
Ce, a ranking of the main unavailability contributors can be provided. The lead candidates frg
e followed up and the systems optimized.

br challenge for the contractor is to obtain commitment, from the vendors to minimize life
ly where optimization leads to a lower cost procurement solution, i.e. how to reward the vendor f
hotential solution is to increase the vendors' overall revenue by extension of his role, both
I supplier) and later phases (support) of the programmie. This issue is further discussed in clau

is stage the operator has a supporting role atdetailed design in the provision of in-house op
lata. It is at this phase that difficulties with~data will become most apparent. System level

requires
increase

operatiorls and support data accessible to alkwho have a need to know. Deficiencies found can be tra|
requirements placed on the data collection’systems established during the operating and support
ISO 14224 [1].

It should be noted that there are a number of difficulties in selecting vendors on a life-cycle cost basis. Th
include the following:

— each

the p

the s

In the m

more detailed operating and support costdata and where a contractual commitment to support
uncertainty will lead to higher risk premiums and higher prices. It is in the operator’s inter

vendor will have €ollected data on equipment performance in a different way;
erformance of.ithe equipment may be different in the proposed application;

hmple data,on which performance predictions are made may be very small.

pjority’ of cases this means that data uncertainty is high if proposals from different vendor
This will need to be taken into account in any analysis. The uncertainty is reduced if alternativ

ely to have
h consistent
ber of units
f they are of

of previous
m each list

-cycle cost,
or improved
into earlier
se 7.

erating and
bptimization
is required,
bst to make
nslated into
phase, see

e difficulties

5 are being

compare

P equipment

from the same vendor is being compared. The most effective approach is to select vendors on their equipment range
and their life-cycle costing capability, and then work with them after order placement to optimize the equipment

delivered

for the specified application.

3.5 Construction, hook-up and commissioning

3.5.1 Scope of work

The scope of work at this stage includes support to change control and project managers assessing the impact of
concessions on overall support costs.
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3.5.2 Contributions

The majority of work at this stage is likely to be undertaken by contractors. Vendors should assist in evaluating the
impact of installation changes on the performance predicted for their equipment.

3.5.3 Life-cycle costing activities

Life-cycle costing in this phase is a policing activity, examining concession and change proposals to determine their
impact on overall profitability. As there are likely to be a large number of minor concessions, some form of filtering is

required to
equipment |
result in prg
rectification

3.6 Operation and maintenance

3.6.1 Scoyq

The work &
support. Md
will require
commissior

3.6.2 Contributions

evel to ensure they do not result in significant impact at the facility level. Major problems enceun
gramme slippage should be subject to life-cycle costing assessment to examine the tradesoffs
options, time and revenue.

e of work

{ this stage will include support for a wide range of studies covering all facets of facility oper
difications to the facility may also involve life-cycle costing studies. If major modifications are inv
eference to the issues considered above under concept, outline design, detail design and install

ing.

ns at the
ered that
between

ation and
blved this
ation and

The work Will be carried out by a mix of operatorS, contractors and vendors depending on the cgntractual
arrangements (who is responsible for operations and support) and the subject being examined.

3.6.3 Life-gycle costing activities

Contract sfrategies for operation and maintenance will have been initiated at concept and develdped and
implemented in subsequent project phases. During the operations phase, the role of life-cycle costing is td assist in
the examination of change which’may arise from

— problenis, such as obsplescence;

— change$ in produCtion rates, water cuts or gas fraction;

— facility life extension due to improved extraction techniques or new tiebacks;

oot ilmnravoamaont nrooranmnmac 1N _araac oo

+

bring and

naneca-antiization—caondition on
o CCopt ot o CoOTToTtr oo

sparing strategies;

expiry of in-service support contracts, leading to a need to re-evaluate, negotiate and potentially compete.

In all cases, the project cycle repeats, going through concept, outline and detailed design, etc. The cycle may be
accelerated, but in the majority of cases the change can be anticipated and planned in advance.

Where support is contracted out, reward may be tied to incentive schemes and life-cycle costing can assist in valuing
and defining the incentives. In addition, life-cycle costing in operations may take on broader responsibilities
associated with the provision of information to future programmes. The availability of operating history and expert
judgement can make life-cycle costing studies at this stage much easier than at other stages.
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posal

3.7.1 Scope of work

The work at this stage will include examination of when and how to decommission and dispose of all or part of the

asset.

3.7.2 Contributions

The work

3.7.3 Li

The work
have bee
actual pr

— deco
— re-us

— sello

In comp4g
sale is cd

Where d

on selection of the best practical environmental optjon taking into account cost, safety and the environr

techniqug
Developr

4 Com

4.1 Su

A numbe|
at all life-

— the li
contr

— traini

is likely to be carried out by the operator in conjunction with specialist contractors.

e-cycle costing activities
carried out at earlier stages will have considered the options in this phase. Albasic disposal

pduction experience. The generic options are as follows:
mmission the facility and dispose;
e the facility in whole or part;

n the asset (facility and field) as a going concern prior to the“end of field life.

ring these options, there are timing differences between' the first two and sale of the asset. |
nsidered, life-cycle costing can be used to investigate‘the cost, revenue and time trade-offs.

bcommission and disposal is preferred, the appraisal techniques for evaluating disposal option

bs are evolving and costing includes the, use of shadow pricing and valuation on the basis of e
hents in this area may in the future influence the appraisal criteria applied at early phases.

mon implementation issues

mmary

I of implementation’issues, as listed below, are critical to the successful completion of life-cycle
cycle stages:

e-cycle Costing coordinator : a focal point for life-cycle costing is needed for all participant
hictor and vendor) to introduce and manage life-cycle costing within each organization;

ng-on the methodology to be used and raising general awareness;

plan should

n agreed during outline design, but timing, schedule and final strategy will need-to be decided in the light of

Vhere asset

5 are based
hent. These
hergy value.

cost studies

S (operator,

— preparation of a common and consistent source of data and assumptions

all life-cycle cost studies. See 4.4 for more details;

that can be used as a basis for

— the contract : the introduction of life-cycle costing into the contracting process through tender specification, bid
preparation, assessment and the resultant contract;

— data and uncertainty : a common concern as to how to include this in studies;

— value definition and assessment

understand and apply the principles.

Each of t

hese topics is discussed below.
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4.2 The life-cycle costing coordinator

4.2.1 General

The main purpose in establishing the role of a life-cycle costing coordinator within a project is to ensure
accountability for life-cycle costing is maintained throughout the programme. Amongst other things, the responsibility
of the coordinator is to ensure that

— issues that influence the life-cycle costs of the project are considered within the development phase,

— the potential trade-offs hetween cast and revenue remain a central compaonent of the work programme

— life-cycl

— problem

4.2.2 Roleg

4221 Su

The roles a
— develop
— develop
— facilitatg
— beresp

— take reqg

The extent

4.2.2.2 D¢

Strategic is
— early af
— initiating
— specifyi
— develop

— assess

b costing requirements and outcomes are communicated to the external customer and supplier

s identified during life-cycle cost studies are resolved within the required time and budgets.

and responsibility of the life-cycle costing coordinator

mmary

nd responsibilities of the life-cycle costing coordinator can be summarized as follows:
and plan the project life-cycle costing strategy;

internal life-cycle costing procedures;

and coordinate study activities;

bnsible for handover and maintaining project continuity;

ponsibility for training.

pf the role will vary across projects and-organizations between a part-time and full-time commit

veloping and planning the projéct life-cycle costing strategy

bues that the life-cycle costihg coordinator is responsible for within a typical project may include
praisal and scopingf,design option life-cycle costing studies in support of concept and FEED,
and maintaining\a-file for common data and assumptions,

g the extentto which life-cycle costing should be incorporated in any pre-qualification activitieg
ng requests for life-cycle costing information in tender documentation,

hent of tender responses in the context of the business case and providing input to design sele

U7J

nent.

Ction,

— establishing initial operations and support budgets,

— identifying critical components of risk-reward strategy in advance of contract award.

It is the responsibility of the life-cycle costing coordinator to ensure that

— a consistent approach is applied throughout the project,

— allimpo

rtant decision points with life-cycle costing implications are identified early,

— the scope of the assessment process is adequately identified.

In addition,

10

the coordinator is responsible for identifying resource requirements and study timescales.
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4.2.2.3 Developing internal life-cycle costing procedures

The requ

irement for life-cycle costing procedures should be considered at the following two levels:

— the need for procedures describing how to undertake life-cycle costing, when it should be done, at what level of
detall, etc.;

— the need for change in existing organization/project procedures to ensure that these do not block the
implementation of life-cycle costing or place barriers to its execution, e.g. the design to procurement relationship,
or purchase on the basis of minimum CAPEX. The challenge is to change the process to implement life-cycle
costing as the “built in” way of working. This is the most difficult component in developing procedures, as it is

seek

42.2.4

The plan
costing ¢

— estal
— ident
— agreg
— estah

— ident
targe

4.2.2.5

Itis likely
cycle cos
project p
continuity
for the cd

4.2.3 TH

The coorj
coordina
solution i
way, with

Ng 10 effect a cultural change In the organizaton.

Facilitating and co-ordinating study activities

hing of assessments and the identification of resource requirements are the responsibility of t
bordinator. At the start of the appraisal process, the coordinator is responsiblefor

lishing the life-cycle costing assessment objectives,

fying study options,

ing appraisal criteria,

lishing the communications links with the functions who will\contribute to or influence the study,

fying conflict between life-cycle costing and other functional requirements, e.g. if availability a
[s are specified, that they are consistent with targets defined for NPV.

Responsible for handover and maintaining project continuity

that over the life of a development orproject many personnel changes will occur (not least in the
ting coordinator) and the focus of.thé work will shift between operator, contractor and vendo
hases. It the responsibility of.the life-cycle costing coordinator to establish procedures to
is maintained. The principalimechanism recommended to maintain continuity and support the
ordinator to maintain a file-of.common data and assumptions.

e life-cycle costing eoordinator's place in the project

dinator interacts with virtually all business functions, and tends to fulfil a central role within the

Nto its impact on the commercial and business strategy. In the majority of cases, the information
the«coordinator both seeking and providing information. It is unlikely that all functions are prese

organizalion, for example, contractors and vendors are unlikely to have an economics function.

he life-cycle

nd reliability

b role of life-
across the
ensure that
audit trail is

broject. The

or acts asa conduit between the engineering/design and commercial functions, translating the technical

flow is two-
Nt within the

4.2.4 Life-cycle costing coordinator skill set and background

The most important attributes for the life-cycle costing coordination role are as follows:

— abusiness focus that is able to bridge the gap between the technical and commercial functions;

— a broad understanding of all the functions within the organization (given the wide range of interaction required);

— good

communication skills: interface management is a significant component of the work; and,

— arelatively senior individual.

© 1SO 2001 - All rights reserved

11


https://standardsiso.com/api/?name=b2afb42cd0933a72843eeddc62c4e271

ISO 15663-3:2001(E)

Life-cycle costing is within the capability of the majority of existing functions, each offering its own advantages, for

example:

procurement phases;

engineering implications;

range of functions;

operations and maintenance specialists have a vested interest in ensuring that OPEX is given a voice in the

estimators have the necessary costing background, usually coupled with a broad understanding of the

risk and safety specialists are pan-organization or pan-project experts accustomed to interfacing with a broad

engines

4.3 Traini

The life-cyg
contract ter
forefront of
platform. Al
not be so re

Assuming & fairly complex alliance-style project, nearly all project staff will require familiarization with

costing obje
kick-off meg
cycle costin
costing is s

More specil
engineers, 1
and practice
also be give
who may beg

Training in
consistency

4.4 Prep:

A file shoul
proposed 3
information
significanceg

provide

provide

rinaldasian cnacialicte havia an avwaranacce af tha imnact af antinne an tha Aavarall racniramantc
HRgraesSigh-SpeetanstsHaveah-awatreh StHe-HRPac+-E+-opHeRSBR-tH verar-regtieiets

hg and competence

e costing training needs on a project will vary with the size and complexity of the project ang
Ms and conditions. For example, a complex high pressure/high temperature gas-processing pl
technology will have many more areas requiring life-cycle costing analysis than a simple oil p
50 life-cycle costing techniques should be used extensively on alliance style projects whereag
levant on lump-sum EPIC contracts.

bctives and principles. This may be achieved by mentions in project handbooks, procedures, €
tings or team-building sessions to which most staff are invited.” Another forum for disseminati
g information is during value engineering/cost reduction séssions. It is vital that commitment to
hown by the project senior management for the technique to be effective.

ic training in life-cycle costing techniques should be-provided for the engineering manager ang
ogether with any project engineers. This could gomprise a one-day course which explains the
b of life-cycle costing. Training in the use of appropriate techniques and models (where applicabl
n during this course. Further training should then be cascaded down from the lead engineers
required to use life-cycle costing techniquées. This training may take place “on the job”.

life-cycle costing should be managed and audited by the life-cycle costing coordinator t
of approach and conformancewwith the project life-cycle costing guidelines.

iration of a common and-consistent source of data and assumptions

I be prepared and-fnaintained of common and consistent sources of data and assumptions. 1
)s a vehicle fér)providing continuity across project phases and communicating life-cyclg
up and downr_the supply chain. Its implementation (document, database or model) and cd
may vary-a€ross projects or organizations, but its purpose is to

life-cyele costing supporting information to the business case,

the)starting point for life-cycle costing input to risk management. The major assumptions tog¢

with the
hnt at the
ocessing
they will

life-cycle
tc. or via
bn of life-
life-cycle

his lead
brinciples
e) should
to others

D ensure

'he file is
b costing
ntractual

ther with

sensitiv

provide

ty analyslis, provide information tor incliusion in the busIness risk register,

life-cycle costing supporting information to requests for tender,

with some insight into the reasons behind initial decisions,

support

the project review and audit process throughout the life cycle.

It may typically be

— initiated

by the operator at concept,

— updated by the contractor during outline design,

12

enable those working at later project phases to confirm or challenge earlier assumptions and to provide them
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— maintained by the contractor during detailed design with input from vendors,

— used as the baseline to assess proposed changes during the operating and support phases.

Information content will evolve with the project, and some elements may cross-reference to other documentation to
avoid replication and potential error.

45 The contract

451 General

Of all thg implementation issues, the incorporation of life-cycle costing within a contractual framework is seen as a

critical syccess factor. It can be achieved in the following two ways:

— through evolution : a low-risk approach where life-cycle costing is progressively introduced by making some part
of the payment related to life-cycle costing performance;

— throupgh revolution : a higher-risk approach where life-cycle costing is introduced immediately as the basis for
letting a contract. This approach requires significant levels of life-cycle costingawareness, well established data
sourdes and expertise from the participants in the process.

The implementation of life-cycle costing in a contractual context needs to be'considered within the existing activities

of

— pregualification , both for contractors and vendors;

— development of the tender documentation , which sets the requirements for the bid responses and [subsequent

evalu

contr

ation;

hct award and post-contract performance monitgfing.

4.5.2 Piequalification

From all
manages
guestion

the pi
they

relev
were

their
their

anin

customer standpoints, the intentiop'ef prequalification is to reduce the number of eventual tefderers to a

ble level. Extending prequalification criteria to incorporate references to life-cycle costing 1
b that expose

ptential tenderer’s internal procedures for estimating and generating life-cycle costing estimat

nay include

ps and how

elate to International Standards on life-cycle costing, the intention being to elicit information on {he extent to

whicIIife-cycIe costing isdntegrated into their engineering and business processes,

nt previous experience in the application of life-cycle costing, paying particular attention to the |
achieved,

Linderstanding of the financial and economic rules applicable to the work,
hccess,to data to support their ability to conduct life-cycle costing assessments,

Jlication of their willingness to agree to contracting to elements of life-cycle costing,

penefits that

their familiarity with related disciplines such as reliability prediction (FMECA, FMEA, availability modelling, etc.),
logistic support analysis (RCM, training, maintenance, handbooks, etc.), performance modelling, and spares
modelling.

To incorporate the contribution that contractors and vendors can make in early project phases, it may be possible to
develop contractual framework arrangements that allow discrete studies to be let as part of the operators' overall risk
reduction programme. The advantages of this approach are as follows:

— it provides an economic route to enlisting expert advice,

— it does not preclude the ability to compete subsequent project phases,

— itintroduces continuity across the project phases by allowing the development of partnering arrangements.
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This approach will significantly improve the contribution of life-cycle costing to a programme and simultaneously
improve communication and awareness between participants.

4.5.3 Development of the tender documentation

With the reductions in time from discovery to first oil or gas, the contractual distinction between concept, outline and
detailed design has become increasingly blurred. Contractual requirements may cross traditional project phase
boundaries and it is important that life-cycle costing requirements follow suit. The tender document should reflect the
need to maintain life-cycle costing continuity through each phase by defining the need for responses to questions,
such as:

— the tenderer’s approach to conducting life-cycle costing within the programme;
— the range of options that will be considered and how a solution will be identified;
— estimating techniques to be applied;

— modelling techniques to be applied;

— analysig to be applied to the outcomes (sensitivity analysis and trade-off analysis, identification of cost drivers);
— how lifetcycle costing risk will be managed during the programme;

— statemgnts on the information required from the operator (economic criteria, level of design definition, cost
breakdgwn structure);

— their prgposals for overcoming deficiencies in data availability and reddcing uncertainty.

To reduce potential clarification questions from tenderers, the operatot:may provide the following informatign:
— specificjoptions to be considered , for example, the requirements for a baseline option;

— data that will be provided , such as cost rates (manpower,“transportation, etc.), expected revenue, pfoduction
rates, tgdxation and required rates of return;

— reporting requirements , such as frequency, level ef detail, handover requirements to the next project phase;

— the marking scheme : the relative importance ‘ef-life-cycle costing proposals within the overall respons

1%

Some of this information may be sensitive to the operator and may be substituted by “industry norms” or|synthetic
rates. Real fata may be released once a centract has been let.

Inclusion of life-cycle costing estimates in the tender response assumes that preparatory analysis has been
undertaken|by the operator that has,exposed the issues and set the agenda for the required responses. The tender
documentation should enable thie-bidders to respond to life-cycle costing requirements in a common and gonsistent
manner. In addition to the topies identified above, features that may assist with this process are:

— specificption of the costélements : the cost breakdown structure that should be used by the tenderér (where
preparatory work has-exposed the cost drivers);

— statemgnts ofsgcontractual intent : specification of the cost elements to be included in future caontractual
negotiations, for example, all CAPEX and selected elements of the support and OPEXs;

— issue of a-“standard” model : to be used by all tenderers in their response. While offering advaptages in
standardizing the response, this approach places the onus on the operator to produce a competent and
comprehensive model,

— release of a project comparator : this could be the results of previous work that has led to a particular option
being favoured. The objective is to provide a target for the tenderer to meet and improve upon;

— supporting justifications : a requirement for the tenderer to justify the data used in the response. The principal
focus of this is to ensure that bidders do not provide overly optimistic estimates, particularly in the area of
support.

To realize the full benefits of life-cycle costing, the tender document uses functional specifications since the use of

prescriptive technical specifications constrains the tenderer's ability to innovate and reduces the potential value of
life-cycle costing.
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4.5.4 Contract award

Current industry practice is tending towards the use of gainshare contracts with a risk/reward strategy focused
towards the CAPEX elements of the programme. By including life-cycle costing within the process, decisions taken
on a CAPEX basis can be better informed on the value of the investment in relation to the potential downstream
consequences. Within this contractual regime, the operational and support aspects can be taken into account
through such measures as

insisting that all proposals for CAPEX improvement be accompanied by an assessment of life-cycle cost
implications, specifically to examine the risks to the maintenance of an acceptable NPV,

nomipating-the operations function as the coordinator for the life-cvcle costing programme
~ T 7 ~ 0 ~J 7

using the life-cycle costing estimates as the basis for developing the operations and support budgets,

insisting that no CAPEX reductions are considered that reduce the project NPV.

Currently| the majority of contractors and vendors have no control over how the facility .orsystems arg used once
commissjoned. A low-risk approach to extending the contract arrangements into the operations and support phase

may inclyde

consideration of low-risk items or support cost elements as candidates for fifapprice support arranggments from
the cpntractor and/or vendor,

exterjsion of contracting terms to incorporate service provision against specified performance targets, such as
requifed availability or reliability,

risk/reward schemes based upon the support contract value\balanced by the contribution of the individual
systgm/equipment to NPV.

The congequence of these changes is that data will assume a contractual status, driving the estahlishment of
accurate| data collection and analysis techniques by.(the contractors and vendors to support the|work. This
experienge will lead to better estimates for future programmes, but the difficulties of comparing actual gerformance

with datal assumptions should not be underestimated. Problems include the following:

455 Alliances

a significant number of failure instances-will be needed before there can be sufficient confijdence that
perfofmance does not match predictions;

a number of failures can be caused:bhy bad operation or maintenance practices;

operational conditions may change from that originally envisaged.

Alliances|and partnering are an increasing feature of the offshore business. All the general features des¢ribed in the
previous sections are ‘equally appropriate to this contractual arrangement. In addition, a number of specific issues, as

listed belpw, shoutd be resolved within the workshare agreement:

a policy-statement on how potential conflicts that may arise during design optimization will be rgsolved. For

example-CAREX/OREX-rade-offs-may-change-the-firaheial-valde-oH-ndividual-participants—eentribdtions to the

investment;

definition of the resourcing and responsibility for life-cycle costing. With increasing technical and commercial
responsibility being transferred to contractors, it is likely that they will undertake the life-cycle costing programme
with support from vendors;

the use of a single standardized approach to life-cycle costing across all participants, such as common
procedures, common models, etc.;

equality of life-cycle costing information;

agreed investment criteria. This is of particular relevance where contractors and vendors are assuming
significant risk. In this instance, the criteria are influenced by their needs in terms of return on investment.
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4.6 Data and uncertainty/new technology

The majority of risks stem from uncertainty or lack of data, e.g. through the introduction of new technology. In the
short to medium term, the availability of reliable operating and support cost data is seen as a potential obstacle to the
successful introduction of life-cycle costing to contractual negotiations by all participants. In the longer term, the
involvement of contractors and vendors in the operation and support of platforms, systems and equipment will
prompt the establishment of relevant data collection systems. One area in which there will always be uncertainty is
the performance assessment of new and emerging technologies.

Data has been identified as an issue for improvement. Companies who wish to benefit from life-cycle costing should
consider the following:

— feedbadk of information from live fields;
— how availability of accurate operating, reliability and maintenance data can be improved (see 1SQ-14224 [1]);

— the standardization of life-cycle costing data.

Practical st¢ps that can be taken to minimize the impact of uncertainty in data include:

— focus o design differences between potential solutions or offerings from contractors and vendors; for jexample,

in the gbsence of supporting evidence, recognize that the use of life-cycle\costing to discriminate |between
technical solutions from different suppliers is unlikely to add value-~However, where supportiye data is
, this should be carefully considered and may in fact prove _dseful in differentiating betwegn similar
technical solutions from different vendors. Some vendors may have approached the challenge of colledting data
in a different way from operators/maintainers; this should not prejudice the use of these data in an agpropriate
manner| Those vendors who have actively sought, collected and‘collated data which verify the impagt of their
productp on life-cycle costing should be provided with opportunities to present their case during the eafly stages
of the pfoject;

— estimat¢ by analogy: comparisons with similar equipment;

— estimat¢ at a higher level using generic data or industry standard data or “norms”;

— perform| sensitivity analysis to test the impact of{potential errors and uncertainty on NPV;
— extend formal risk management techniques_to include life-cycle costing issues;

— introdude formal methods from other.disciplines, such as reliability analysis, FMECA, training needs |analysis,
etc. to grovide a practical basis for. predictions;

— extend the tender to require thé contractor/vendor to use formal methods, such as those identified in the previous
step, in support of his offering;

— use a cpmmon and consistent record of all significant information and assumptions supporting the worlk;

— use all ¢f the aboye te identify opportunities to introduce low-risk contractual support arrangements fof discrete
activitiep that build up the contractor’s and vendor’s operating and support experience and knowledge base.

5 The operator perspective

5.1 General

The operator, contractor and vendor perspectives are intended to be reviewed and understood by all groups, i.e.
operators should read the other two perspectives in addition to their own. This will lead to a greater appreciation of
the challenges and benefits of the life-cycle costing process.

Traditionally, the term “operator” has been applied to the major exploration and production companies. The principal
focus of these companies is revenue, together with the assumption of all the responsibilities associated with safety,
production and costs. This role is evolving with increasing involvement of contractors and vendors throughout the life-
cycle.
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From a life-cycle costing implementation perspective, Figure 2 illustrates a number of aspects of the operators' role:

— the decisions taken at concept determine the majority of life-cycle costs. As the operators initiate the overall

The mes
account

5.2 Co

Experien
will comg
operator
used internally. Commitment_ftom contractors will be gained when operator internal procedure and
translate

Practical

process, they have the greatest influence on life-cycle costs: the operators are responsible for the overall
engineering and design and support strategies and the extent to which life-cycle costing is applied through the
programme. Their commitment will determine the attitude and commitment of their partners and suppliers;

given the overlapping role of the participants, a growing number of developments proceed on the basis of alliance
partnerships, integrated teams are a growing feature of future business. This has an impact on the role of the
operator in life-cycle costing, specifically in developing and describing his requirements and communicating
these to his partners and suppliers;

the
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meaq
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Drt (with vendor assistance). Risk transfer/sharing can assist this process, but only if realistic
uring life-cycle cost performance can be formulated and agreed. Life-cycle costing can assist
hanagement techniques by offering a common basis for communication in this process.

5age that emerges from the above is that implementation of life-cycle costing for-the operator
bf the following key issues:

hitment : this has primarily arisen as a contractor and vendor concern, that operators will specif
cle costing, but ultimately take the procurement decisions on the basis of lowest competit
ersely, the operator may specify life-cycle costing as a component of the“decision criteria in a
nds contractors delivering superficial responses because the contract extends only to CAPEX;

point : to deliver the commitment, a “champion” is required withifi‘the operators' organization to
cle costing perspective to the engineering and design and’support strategies. This focal p
bred within existing organizational structures;

life-cycle costing brings its own particular perspective to established risk assessment and m
iques. This is an interface issue;

ontracting strategy : this will reflect the engineering and design and support strategies init
bpt phase. The ultimate objective is to contfact on the basis of life-cycle costing at all thg
acts based on life-cycle costing are difficultto implement due to problems of measurement.

mmitment to life-cycle costing

Ce from other business sectors.suggests that commitment to life-cycle costing throughout the wh
e from a combination of clear messages, progressive introduction and time. The starting g
is to integrate life-cycle cesting within existing corporate approval procedures in order that it is

l into external requitements.

steps that cambe’'taken to embody life-cycle costing within existing internal procedures can inc
ntment of sihgle authorities/individuals responsible for delivering the CAPEX, OPEX and reven
tion of .the corporate criteria for life-cycle costing assessment,

ement on the minimum range of options that should be considered in all assessments, such as

methods of
established

should take

y the use of
ve CAPEX.
competition,

introduce a
pint can be

anagement

ated at the
interfaces.

ole industry
oint for the
seen to be
practice is

ude

e,

— a definition of a common content, format and structure for the evaluation of competing options involving
significant costs beyond the capital stage;

— the establishment and communication of minimum thresholds in order that life-cycle costing is applied
intelligently;

— the extension of the approvals procedures to revisit, review and reset the CAPEX and OPEX budgets at all

p

roject phases.

Translation of the above into the requirements placed on contractors can be achieved through measures such as:

— the incorporation of the internal procedures into external policy statements issued in invitations to tender;

— prescription of capability and experience of working to life-cycle costing methods as a prequalification criteria;
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— provision of operator life-cycle costing information to the contractor. For example, the results of operator studies
from the previous phase expressed as targets to the contractor;

— publicat

ion of the weighting attached to life-cycle costing within the overall bid evaluation procedure;

— statements of intent that a subsequent contract may incorporate elements of operation and/or support.

5.3 Life-cycle costing — A focal point

5.3.1 Gen

ral

Successful

implementation of life-cycle costing within the industry needs a single point of responsibility

in each

organization (operator, contractor and vendor). This issue is considered crucial — the key role of a coerdingtor within

a project —
role. This s¢
all participa

The unique

— defining
life-cycl

— providin
life-cycl

5.3.2 Defir

The life-cyc

of the engimeering and design and support strategies~The engineering, design and support strategies 9

implemente

Elements o

— asset 0
purchas

— compet
qualifica

— procure
mainten

The engine

their roles, responsibilities and interfaces, and which of the established project functions may ta
bction deals with the aspects unique to the operator, whilst clause 4 presents those.elements cd
hts.

aspects of the coordinator's role within the operator organization are

the life-cycle costing strategy  : it is the operator that initiates the overall development proces
b costing coordinator should contribute towards the engineering and-design and support strateg

g continuity : it is only the operator who sees the “big pictur€™and is involved in all project phg
b costing coordinator should assume responsibility for continuity across phases.

ing the strategy

e costing coordinator with the operator will contribute towards and be constrained by some cor

d in the contract strategy. This is discussed in more detail in clause 4.

the engineering and design strategy will include the following commercial considerations:

vnership : there are significant implications for the role of life-cycle costing where lease or re
e features as an option;

tion : how the programme will be competed defines the role and extent of life-cycle costing in
ition, requirements specification and tender assessment;

ment source 4 alilances and partnerships may limit the technical solutions and options for oper
ance.

bring and design strategy should also consider programme considerations as follows:

— first-oil glate) : the scope for accelerated procurement, its value and the sensitivity of NPV to changes;

e on this
mmon to

s and the
es,

1Ises. The

nponents
hould be

nt versus

the pre-

ation and

— field development : the implications of this project within a larger field development programme.

The following additional issues should be considered:

outside

procurement boundary

work breakdown structure

the boundary of the proposed procurement, e.g. downstream facilities;

is the overall facility considered at process, system and equipment levels;

cost breakdown structure

2, 3 and 4 estimates;

18

: there may be life-cycle costing implications for items that lie either at the boundary or

: what level of detail should be considered at each phase of procurement, e.g. when

: what level of detail should be considered at each phase of procurement, e.g. level 1,
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— budget considerations : what financial constraints exist on CAPEX expenditure that limit the range of
commercial, programme and technical options and limit trade-offs between CAPEX and OPEX for NPV

improvement;

— focus : what issues are dominant in the procurement being considered. Some procurements may be driven by

commercial considerations and others by technical considerations. Life-cycle costing should assist in highlighting
the dominant issues to be addressed in the next phase of the work.

Elements of the support strategy should include the following commercial considerations:

— operation and support alternatives life-cycle costing can assist in assessing the potential for
contrpete et i iyt i is ety i d costed;

— procyrement strategy “knock-on” effects : decisions taken during procurement may limit the-range of options
that ljfe-cycle costing can consider for operations and support, e.g. scope for independent competjtion on this
issuej;

— perfofmance : life-cycle costing can assist with the identification of contractual performance measurgs for critical

suppprt elements by identifying the data requirements from a life-cycle costing standpoint;

flexibility during operations and support : given potential changes in use.through life (field size

production

rates| chemistry, etc.), life-cycle costing can quantify the effects of field uncertainty and the resultant
CAPIEX/OPEX trade-offs;

— dispagsal : life-cycle costing can expose opportunities for asset reuse-or'redeployment and consequerjtial impacts
on the current operating and support phase for maintenance of its\material state.

Elementg of the support strategy should include the following programme considerations:

— timing : how long can decisions on operations and support be deferred, e.g. until better life-cycle costing
information becomes available;

times
acco

cales : life-cycle costing can assess the impact of differing periods of contractual support,
int production profiles, life extension, upkéep cycles and planned updates;

other support programmes : assessing“\the impact of external dependencies such as existing sy

taking into

ares pools,

prefefred suppliers and equipments anduinternal infrastructure;

— scopé¢ of supply : as for the engineering and design strategy, life-cycle costing can assist the support strategy in
the level of detail considered~for’ operations and support in both the work breakdown structuge and cost
breakdown structure;

— budgpt considerations ~\life-cycle costing can be used to make judgements on whether operating and support
budggts for the overalhfacility and individual components can be increased or reduced from normally accepted
valugs.

5.3.3 Piroviding continuity

As the initl - | significant

life-cycle costing assumptions made during different project phases are consistent and can be audited. A mechanism

for providing continuity is to gather all the relevant information together into a single document. How it may be
implemented is dependent on organizational preferences — it may take the form of a document or database and may
cross-reference to other documentation. The important feature is that it is ongoing and is updated throughout the

project life-cycle, for example:
— initiated by the operator at concept;

updated by the contractor during outline design;

maintained by the contractor during detailed design with input from vendors;

used as the baseline to assess proposed changes during the operations and support phase.
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5.4 Risk

A component of life-cycle costing is the identification and quantification (in NPV terms) of the major risks associated
with the recommended option and its engineering and design, support and contract strategy.

The outcome of life-cycle costing contributes towards the content of the risk register. The coordinator can assist risk
management by taking responsibility for

— quantifying the subjective outcome of the risk assessment in a common and consistent manner. This would
typically concentrate on the high/high risks and measure their impact on NPV,

— providin

g additional focus to the assessment through identification of the cost drivers.

Once inclug
such as:

— minimiz
— quantify

— valuing

55 Theo

5.5.1 Gen

Currently, t
implemente
risks. Life-g
frameworks|
of contracty

— step 1:
— step 2:
support

These step
contracting
introduced

manner, wh

The contrad

ed in the risk register, the coordinator can assist in developing mitigation strategies in spéeci

ng risk to revenue through examination of CAPEX/OPEX trade-offs that improve operating perf

ing the effect of programme slippage or acceleration as an input to a risk/reward-seheme;

ontractual framework

pral

ne majority of contracts placed by the operator for field-development are CAPEX based. T
d in variety of different ways, ranging from lump sum_t6 gainshare where the contractor assu
ycle costing introduces an OPEX perspective and it may be incorporated into existing

al impact possible:

Where life-cycle costing is used to influenee-the design;

5 represent an increasing commitment to, and reliance upon, life-cycle costing as part of th
strategy. They may be intreduced either in an evolutionary manner, where the individual approg
brogressively on a project-by-project basis, each one building on experience gained, or in a revq
ere more than one appreach is introduced into a single project simultaneously.

tual considerations’of each approach are discussed below.

risk transfer for specific components of the support programme as part of a contracting strategy.

ic areas,

prmance;

hese are

es some
ntractual

c
with varying degrees of risk transfer. The following two steps have been identified to iIIustrate’:fhe range

where life-cycle costing is used to.assist identifying and contracting for elements of operation and

e overall
ches are
lutionary

5.5.2 Influgncing thé design
This is the| starting point for life-cycle costing, where the primary objective for the operator is to intfoduce a
guantitative| nieans of assessing different design options in the context of CAPEX/OPEX/revenue trade-offs. To

influence the design, a fast and efficient process needs to be in place within the project to allow additional CAPEX to
be justified. This means that the capital release needs to be flexible and a clear project procedure needs to be
defined which is linked to the life-cycle costing outcomes.

This option has no contractual significance to the contractor other than a requirement to undertake life-cycle costing
work to support the identified design. In defining the contractual requirement, the operator should

— identify the requirement to the contractor to undertake life-cycle costing as part of the programme of work;

— identify the assessment criteria by which the contractor is to assess trade-offs.

In addition, the operator may provide a point of contact for additional information and provide an indication of the level
and depth expected in the work. The outcome of the work does not necessarily lead to further work at later phases.
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5.5.3 Contracting elements of support

In this step, the operator seeks to achieve progressive risk transfer to the contractor through firm price contracts for
elements of operation and support. In addition to the contractual requirements of the previous steps, the operator
should also

— state his intention to contract for specific support elements,
— set financial targets for the elements of support that will be contracted out,

— propose timescales for the period of support.

The praclical consequences of this step are that the operator may wish to seek independent estimates\tq identify the
targets ahd that there will be increased focus on the risk assessment undertaken by the contractor.

5.5.4 Co¢ntract administration

To suppdrt incentive schemes within a contractual framework based on life-cycle costing) a form of standglard costing
system should be provided to measure performance and achievement. Activity asseciated with this should cover the
collectior) of actual cost and performance data for analysis and comparison-Wwith agreed targets. [The tender
documertt within the contractual framework should clearly define responsibility forthis activity.

As part gf the contract, negotiation arrangements should be made as te-how future changes arising frgm practical
operatind experience can be accommodated during the currency) of the contract and within the incentive
arrangenpent. The contract should include agreed methods covering

— futurg proposals for OPEX improvement and how they can be accompanied by an assessment |of life-cycle
costimg implications, specifically to examine the risks to the'maintenance or improvement of NPV,

— the make-up and structure of the operator and contractor/vendor team to evaluate and agree the proposed
changes,

— data pollection and its role in supporting the assessment of performance.

6 Thelcontractor perspective

6.1 Geperal

The opefator, contractor and vendor perspectives are intended to be reviewed and understood by all|groups, i.e.
those from within the contractor's sector should read the other two perspectives in addition to their own. This will lead
to a greajer appreciation.of the challenges and benefits of the life-cycle costing process.

The basi$ on which.a contractor will conduct life-cycle costing activities within a project will depend on the operator's
requirements, O some contracts the role of the engineering contractor should be restricted to determination of the
best life-gyelewcosting solution for given field data, a final product requirement and specified economi¢ evaluation
criteria. Ip_seme recent cases, the contractor responsibility has been extended both to earlier and later stages of the
asset life-cycle.

The range of involvement by contractors in terms of level of detail and project phase is indicated in Figure 1 (see
Introduction).

The contractor, with his relationship to both operator and vendor, has a pivotal role and in this respect is key to the
successful introduction and continued evolution of life-cycle costing within the industry. The key issues in
implementing life-cycle costing within the contractor are

— the development and organization of a capability  : irrespective of the contractual relationship between the
operator and contractor, it is likely that the majority of life-cycle costing work is undertaken by the contractor, with
the operator coordinating and specifying the requirements at a high level,
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— contractual risk : the extension of the contractors' role into early and later project phases will lead to greater
involvement in life-cycle costing risk identification and assessment, together with the assumption of contractual
risks for elements of support.

6.2 Developing and organizing a capability
A life-cycle costing capability is developed by a contractor in order to meet the requirements of operators.

Within the contractor organization, life-cycle costing is just another function that contributes towards the development
of the solutjer—Fhis—ear-be—tnetby—existingprojecttearm—members{given—suitable—training)-errem—a—eentralized

function, such as existing project services or operations support groups. The advantage of a central sourge for life-
cycle costing expertise is that it provides consistency across the organization.

Within the ¢onstraints defined in the operators' requirement, the life-cycle costing approach should be tailored to
provide an ¢conomic response. Steps that can be taken include the following:

— identify the need for undertaking life-cycle costing in the contract;
— establish with the operator project-specific economic evaluation criteria, e.g. discount rates;

— perform| an initial crude assessment to identify those components that contribute significantly to NPV i.e. cost
drivers;

— where there is limited opportunity to greatly influence a particular.elément, give less attention to such glements
than thqse with greater influence;

— focus miore effort on high-risk items;

— constrain the data requirements to reflect the level of-design definition, focus on design differences| and use
sensitivlty analysis to quantify uncertainties in data and estimates;

— use the|best available data from operators, contractors, vendors or other organizations;

— develop| a standard approach within the grganization, and adapt or map onto the different requireménts from
operatofs. This can cover a range of topics such as modelling techniques, cost and work breakdown stfuctures.

Vendors of|critical equipment and systems are an integral part of the process, whether introduced to tHe project
through competition or as a partner. Life-cycle costing is only one of a number of criteria used in selecting|vendors.
The criterialcan be split into two-bread categories:

— those where life-cycle gosting assessment of their products will add no value to the development of an optimal
solution[and where th€vendor has no requirement to develop a life-cycle costing capability, i.e. off-the-shelf items
such as| galley equipment;

— those sppplying. systems and equipment where there is opportunity to optimize the design from a|life-cycle
costing |standpoint. Consideration should be given to improving the reliability of life-cycle costing arjalysis by
devolvinjg-work to those critical equipment vendors who have developed a life-cycle costing capability. Fpr others,
the contractor will have to provide significant support in the assessment of their equipment and systems.

6.3 Risk — A contractual perspective

6.3.1 General

For the contractor, life-cycle costing is a technique that can assist in the extension of their role into areas such as
maintenance management, integrated service provision and engineering services. These opportunities also present
the contractor with potential for additional risks and associated potential for rework, dependent on the contractual
scope of work defined by the operator. The generic steps below identify the role of life-cycle costing in supporting
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existing business (design trade-off) and extending the business (contracting for support). Each step represents
increased financial risk (and opportunity) to the contractor:

— step 1: design trade-off
Where life-cycle costing is used as a design trade-off tool, financial implications to the contractor may arise
through technical performance guarantees.

— step 2: contracting for elements of support
Where life-cycle costing is used by the operator to assist in identifying and contracting for elements of operation
and support, there is a direct financial consequence to the contractor through the prices quoted.

6.3.2 D¢

Guarante
performal
performal

revie
solut

asse
targe

The mos
contains

The mos
range of
early pha
without ¢

7 The

7.1 Ge

The ope
those fro
a greater

The rang

For the
thereby ¢
does not
a field de

bsign trade-offs

es required by the operator may be accompanied by contractual penalties for failure tomeet t
hce requirement. Life-cycle costing can provide a quantitative basis for assessing the
hce variation on production revenue by

ving the specified level of performance: a relaxation may enable the contractor to offer a lower-
on leading to an improved NPV for the operator,

Esing the level of incentives and penalties in relation to the contractor's perfermance for contract
[s on NPV.

L convenient vehicle for the discussion between operator and, eontractor on these issues is th
the data sources and assumptions.

effective mechanism the contractor can use to tailor thecwork is a top-down approach. This foc

options examined and sacrifices the level of detail cofsidered to ensure that the coverage is ¢
ses of development, such as concept and outline design, it may be possible to defer work to |
bmpromising the value of the work undertaken.

vendor perspective

neral

ator, contractor and vendor_perspectives are intended to be reviewed and understood by all
M within the vendor's sectar should read the other two perspectives in addition to their own. This
appreciation of the challenges and benefits of the life-cycle costing process.

e of involvement-by/vendors in terms of detail and project phase is indicated in Figure 1 (see In

endor, life-eycle costing is a technique that can be used to demonstrate improved service
xtending.their role beyond equipment supply. As such, the specification of life-cycle costing
constitute a threat, but represents a potential for increased opportunity and profitability, by add
velopment project in all phases through vendor involvement.

ne technical
impact of

cost or -risk

hally agreed

e file which

uses on the
omplete. In
ater phases

groups, i.e.
5 will lead to

troduction).
and quality,

from clients
ing value to

For the vendor to achieve this potential, a value-optimization competence is required. In addition there are
challenges that should be addressed with regard to operational data, internal competence and contracts.

7.2 The application of life-cycle costing for the vendor

While the requirement to undertake life-cycle costing is increasingly being specified by customers, its impact on the
vendor is somewhat different from that on the customer.

For the operator, life-cycle costing is concerned with optimizing CAPEX, OPEX and revenue, with the focus generally
on the CAPEX/OPEX trade-offs. As such, for the operator life-cycle costing is primarily focused on their costs. For the
vendor, life-cycle costing impacts on both income (product sales) and costs. This is shown in Figure 3.
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Figure 3 — Life-cycle costing can affect vendors' income and coOsts

ife-cycle costing is to optimize the operator’s profitability. The consequence for the vendors is that it may

adversely affect both the vendors' sales revenue and costs. To counter this, the'vendor should focus his attention on

using life-cy
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— the abili
— theinte
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a) integrat

Functio
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cle costing to improve the products which generate income.

areas in the short term for the vendor are the following:

ty to win contracts in the ever-more-demanding market;

nal competence of the vendor to deliver and demanstrate added value to customers;
bdication and competence;

bd of the change.

areas in the long term are to stay competitive through:

on of economics into all functions of the company, leading to lower-cost production;

Ns to be considered leading,to lower-cost production include

b) development of new life-cycle costing-based system solutions.

The vendor is no longer simply selling equipment, but supplying package solutions to meet overall client needs.

The vendor should be able to demonstrate an understanding of the project life-cycle and how he can contribute
to lowering costs through

— production competence,

— engineering competence,

— product development competence (especially in relation to framework agreements),
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