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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO 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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Introduction

The purpose of this part of ISO 15663 is to provide guidance on the use of life-cycle costing techniques within the
petroleum and natural gas industry. The principal objective is to speed 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.
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tLanagement decisions, in order to maintain project schedules and avoid delay. Therefore,

costing is the systematic consideration of the difference between costs and revenues associg
n and ownership of alternative options required to fulfil an asset need. It is an iterative
0, planning and monitoring costs and revenue differences throughout an asset's lifey It.iS use
ion-making process by evaluating alternative options and performing trade-off studies. While
can be achieved in the early project stages of evaluating major configuration” options, i

[e to all stages of the life cycle, and at many levels of detail.

f a development. It is concerned only with determining the differences’between competing
ng which options best meet the owners' business objectives.

minimum capital expenditure: operating expenditures have\ played little part in the deci
This has ignored a potentially large cost and in many cases has resulted in reduced asset valu
ission is now recognized by the industry. As the number of new large developments has d
b has moved towards the maintenance and update. of existing assets; naturally this has fo
on operating expenditures. In addition, external pressures, such as a low and static oil price,
the pressures to minimize costs.

costing techniques are used by a numbér-of companies within the industry. However, the dev
nigues has been pursued independently and their application has been patchy, with little par
E[actors and vendors — contracting for equipment supply is still largely on a basis of minir
re. All participants in the process — operators, contractors and vendors — can have a substg
b-cycle costs of ownership, andhit is not until all are involved that the benefits sought from thg
ting will be realised. If this i§ to be achieved, a common, consistent, industry-wide approach is

Ihe life-cycle costing_approach was applied, life-cycle costing methods were developed a
Ce was gained. However, the approaches were diverse with variable success.

rsity has caused/confusion amongst contractors and vendors. It also has resulted in higher
costs. Experience indicated that this could potentially result in low quality information bej

h clear, well defined methodology is needed to define how, when, where and why life-cycle co
lied:

ted with the
process of
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costing is distinct from investment appraisal in that it is not concepned with determining the financial

bptions and

st, the petroleum and natural gas industry has assessed the _financial viability of project opfions on the
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It has also been recognized that project and asset management staff need a clear and unambiguous definition of
the overall economic objectives of a project and how to apply the same business criteria when making major
engineering decisions. It is further recognized that long term management commitment to life-cycle costing is
crucial for its successful implementation in the project execution of an asset.

The principal benefits associated with the systematic application of life-cycle costing may include any or all of the
following.

— Reduce ownership costs

Operating costs in other industries such as aircraft, defence and automotive have been significantly reduced in
the last decade. When users begin to consider operating expenditures before making decisions, the whole
supply industry takes a different approach to quality and service.
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the alignment of engineering decisions with corporate and business objectives
Sound business principles must be applied to all major engineering decisions if the business objectives of a
development are to be realized. Currently, in taking these decisions, the consequences on operating
expenditures and the effect on the revenue profile are often ignored. If all major engineering decisions can be
aligned to business objectives then the value of an investment can be optimized.

the definition of common objective criteria that can be used by operators, contractors and vendors and

agains

t which, business transactions may be managed and optimized

Performance contracts which relate only to capital do not necessarily lead to improved business performance.
Small increases in initial cost can, if applied in the right place, result in significant reductions in operating
expenditures and/or increased revenue. Standard life-cycle costing methodologies will facilitate the
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bment of performance contracts based on business parameters that will lead to real increases
hefit for all.

on of the risk of operating expenditure surprise

in value

hew assets are being considered and there is little information on likely operating” expenditdires, it is

Int to apply methodologies which enable high operating expenditure elements'to be identif
age. In such cases, operating expenditures are often underestimated and therefore real busin
not achieving the required rates of return. Life-cycle costing methodologies demand that supq
Dr packages are quantified on a systematic basis to reduce these risks. The methodologi
the industry to identify, optimize and acquire the needed support in a timely and cost-effective

nally decisions were taken on options using criteria such asybest available technology or low
s did not necessarily lead to maximum value for the asset. Life-cycle costing provides ¢

e.

ization of the value of current operating experience

operating experience is a valuable resource that can be used to evaluate options for new ag
b the performance of existing assets. This-eXperience is only valid if it is judged against the
ng context. Equipment or configuration options that were of value when capacity utilization was
ot of value in smaller assets, or when,'cCapacity utilization profiles decline. All operators hav
of equipment and configuration” gptions. Data on actual performance, collected using
hance management, are of real value when options need to be compared.

vision of a framework within which to compare options at all stages of development
omparing options for gne-process function it is important to consider the effect of that decision
5 functions. A planned\approach within an overall framework is vital if the best combination of
Chieved. Previous.-experience shows that life-cycle costing studies were being carried out too |

studies are carried out at the right time, to the right depth and within planned resource bud

visiop-of a mechanism by which major cost drivers can be identified, targeted and redu

identifi

Cle-casting methodologies identify in a systematic way all major cost elements of an investmen
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improvement will lead to increased cost effectiveness. These critical areas become targets for research and
development, technology transfer and a focus for management effort.

This part of ISO 15663 is based on the principles defined in IEC 300-3-3.

Vi
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Petroleum and natural gas industries — Life cycle costing —

Part 1:
Methodology

1 Scqpe

This part|of ISO 15663 specifies requirements for undertaking life-cycle costing for thé~development arjd operation
of facilitigs for drilling, production and pipeline transportation within the petroleum and natural gas industries.

The life-gycle costing methodology described in this part of ISO 15663 can besapplied when making decisions on
any optidn which has cost implications for more than one cost element or asset phase, in order to estimjate the cost
difference between competing options.

The progess is applicable to a wide range of options, particularly. when decisions are being considéred on the
following

— the process concept;

— equipment location, e.g template-based solutions vssatellite-based solutions;
— project execution strategies;

— health, safety and environment;

— systém concept and sizing;

— equipment type;

— equipment configuration,

— layoit;

— maintenance-and operation strategies;

— manhing strategy;

— manning levels;

— logistic support strategy;

— facility modifications;

— spares and support strategy;

— reuse and/or disposal.

© I1SO 2000 — All rights reserved 1
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The basic methodology of this part of ISO 15663 is applicable to all asset decisions, but the extent of planning and
management of the process depends on the magnitude of the costs involved and the potential value that can be

created.

The methodology is of value when decisions are taken relating to new investments in projects. It also provides the
means of identifying key cost drivers and provides a cost-control framework for these drivers, allowing effective

cost control

and optimization over the entire life of an asset.

The scope of this part of ISO 15663 is limited to life-cycle costing. It is not concerned with determining the life-cycle

cost of an

item of equipment, since then it would be necessary to determine all costs associated with that

equipment during the life of the asset.

2 Term

2.1 Term

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

211
asset
resource oV

212
asset life ¢
life span of
disposal

2.13

asset phase

discrete stal
EXAMPLE

21.4
benefit
creation of

2.15
budget
estimate ap

2.1.6
capital exp
money use

5, definitions and abbreviations

s and definitions

ned by an organization, normally for the purposes of generatingdincome or increasing value
ycle

a particular resource owned by an organization, from the point of discovery or acquisition through to

ge in the asset life cycle with a specified purpose

Detail design.

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

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

nditure
togpurchase, install and commission a capital asset

2.1.7
committed
those fixed

costs
costs that cannot be eliminated or even cut back without having a major effect on profits or on the

organization's objectives

NOTE Committed costs may be identified as sunk costs for the purposes of a study.

2.1.8
constraint

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

© 1SO 2000 — All rights reserved
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2.1.9
cost breakdown structure
structure related to the methods that an organization employs to record and report costs

2.1.10
cost driver
major cost element which if changed will have a major impact on the life-cycle cost of an option

2.1.11
cost element
identifiable part of the life-cycle cost of an option which can be attributed to an activity

2.1.12
cost isstie
cost elempent which if changed will not have a major impact on the life-cycle cost of an option

2.1.13
fixed cost
cost that|does not vary as the level of activity varies

2.1.14
life cycld

all develppment stages of an item of equipment or function, from when_the study commences up to a

disposal

2.1.15
life-cyclg cost

discountéd cumulative total of all costs incurred by a specified.function or item of equipment over its life

2.1.16
life-cycl¢ cost model
mathematical relationship between cost elements and life-cycle cost differences

2.1.17
life-cycl¢ costing

process ¢f evaluating the difference between the life-cycle costs of two or more alternative options

2.1.18
net present value
sum of the total discounted_c0Sts and revenues

2.1.19
operating expenditre

money uged for operation and maintenance, including associated costs such as logistics and spares

2.1.20
payback| p€riod

hd including

icycle

period after which the initial capital invested has been paid back by the accumulated net revenue earned

2.1.21
sensitivity analysis

process of testing the outcome of a life-cycle costing in order to establish whether the final conclusion is sensitive

to changes in assumptions

2.1.22
structured breakdown of costs

list of cost elements associated with an option which has been structured taking into account the way in which the

costs are acquired and recorded

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=7d05dbf8ab0434ad0671c4992df957a7

ISO 15663-1:2000(E)

2.2 Abbr

eviations

CAPEX capital expenditure

IRR

NPV

Pl

SBC str

internal rate of return
net present value

profitability index

uctured breakdown of costs

3 Management of life-cycle costing

3.1 Obje
a) To ach
objectiy
b) tocom
c) to defin
3.2 Role
3.21 Al

the respong

3.22 An
following ta

develo

develo

organi

The individdial or organization may change depending on the asset phase.

NOTE T

3.2.3 0Org

facilitae and coordinate study-acfivities;

ctives

eve agreement at a management level on asset objectives and how life-cycle costing is linkeg
/es;

municate the asset objectives and the role of life-cycle costing throughout the organization;

e the objectives of life-cycle costing prior to any study taking-place.

5 and responsibilities

hose having responsibility for life-cycle costing withiaran organization shall be identified and inf
ibilities assigned to them.

individual or organization shall be assigned the role of life-cycle costing coordinator to unde
GKs:

h and plan the life-cycle costing strategy;

D life-cycle costing project precedures;

e training of all kéy personnel.

he life-cycle costing coordinator may be a person or group already part of the project group.

anizations or individuals having responsibility for performing life-cycle costing shall

understand the life-cycle costing methodology and tailor it to the needs of the project;
provide the focus for identification and evaluation of alternative options;
communicate the results to others — it is only by doing this that decisions can be influenced;

fulfil the requirements determined during the planning stage.

to these

ormed of

rtake the

In order for the full benefits of life-cycle costing to be achieved, the effect on the overall value of an asset over its
lifetime must be considered when making all major decisions. Life-cycle costing is therefore the responsibility of all
individuals who take these decisions.
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3.3 Strategy and planning

3.3.1 The strategy and policy for life-cycle costing shall be defined, together with the means of evaluating
whether objectives are being achieved.

3.3.2 Life-cycle costing studies shall be carried out where benefits in terms of increased asset value can be
realized by selecting the best option between competing alternatives. The options to be studied should be selected
on a systematic basis by considering the major contributions to capital and operating expenditures and revenue

impact.

3.3.3 A plan shall be prepared outlining all life-cycle costing activities_anticipated to be necessary throughout

asset life

3.34 1
organiza

3.35 1
undertak

3.36 1
3.3.7 1
3.38 1
— ther
— thel
— whe
3.39 A
3.3.10 1

clause 4
justified.

he plan shall identify the critical dates, resource requirements and the persons{depar|
ions responsible for life-cycle costing at each phase of the project.

he plan shall identify the training needs of the coordinator and all persons-having respd
ng life-cycle costing.

he plan shall identify data-collection activities and sources.

he plan shall identify any specific requirements for tools to be usedfor modelling.

he plan shall identify the requirements for assessment (see clause 5), including the following:
umber of assessment stages;

evel of independence of the assessment;

N assessment will take place.

or any life-cycle costing activity, the essential steps which constitute the methodology shall be

he steps that shall be used as the\basis for claiming conformance to this part of ISO 15663 ar¢
and illustrated in Figure 1. If alternative steps are defined during the planning process, then th

tments and

nsibility for

defined.

e detailed in
ese shall be
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Design
iteration
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constraints

Identify

Establish

decision criteria
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potential options

Report and
decision

Step 4
Reporting and
decision making

NOTE |
are discusse
conjunction,

3.3.11 The

reasons for
may result

Sensitivity
analysis

Analysis and
assessment

Step 3

Analysis and
modelling

Develop
LCC modgt

°.

Step 1
Diagnosis

and scoping

Establish 0

optionsg

A

Define
included costs

Step 2

Data colléction

and structu
breakdown
of costs

Identify and
collect data

red

Establish structured
breakdown of costs

Figure 1 — The life-cycle costing process

Identify potential

Define
cost elements

D

cost drivers

h these steps are a number oftasks which will assist the user in assessing the scope and scale of the work. These
0 in detalil in the clauses thatfellow. Overlaid on these tasks are a number of general considerations which, taken in
Will set the agenda for the initial discussions. These considerations are set out in the clauses below.

overdll process is iterative and may need to be repeated a number of times in any project. The
the repetition will be many, but will typically be dependent on the outcome of the previous iterafion. This

. ol £ 1o + | P | ' laall H T | + +. H ey
ITUIC TICTU U docoT oo TUTLHITT tTurirnear UPLIUTTS, LHAINTTTIyT Triar doouliTpguurioc Ul Luriotraititoe, U

respond

to changes elsewhere within the programme. Figure 2 illustrates how this may apply in practice.

3.3.12

Iteration shall be carried out for all major cost drivers and areas where there is potential for creating value.

This should be agreed on a project basis. The iteration may be deferred to the next project stage when this does
not lead to committed costs at the next stage.

NOTE

For example, iteration may be deferred to the next project stage when a decision is being taken at the concept stage

and it has been established from generic data on equipment reliability that the cost of lost production is likely to be significant
but the alternative options on equipment configuration will be considered at the detailed design stage.
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Recommended
solution

o

SO

N

%

NOTE

the full rapge of options actually considered. This is because the opportunities, and hé&nce the options, do not becg

until at les

3.3.13 H
of each i
interactig

3.3.14 1

and the |
shall be

3.3.15 1

more forgnal basis.

NOTE
clause 5)

4 Methodology

A

IN . < 4 Target secondary cost drivers
Iteration 2
Target primary cost driver
(develop and assess alternative options)

Iteration 1
Identify cost drivers
and trade-offs

st one iteration has been completed.

Figure 2 — The iterative process

eration can coincide with the decision points:if‘the project. A plan also provides the means b
n with other team members can be defined.and established.

bvel of detail considered in each task*will vary according to the needs of the study. The work

he output from the process shall be documented through notes of meetings, a commentary or

The value of a~well-documented process will become apparent when the requirements for asse
And internal consistency are considered, the results are produced and further iterations take place.

It should be noted when planning the work that the range of options identifiedZat the start of work may pot represent

me apparent

ecause the process is iterative, it shall be integrated into the overall project planning so that the outcome

y which the

he life-cycle costing process contains-a-large number of tasks. Not all tasks are needed in every iteration

undertaken

tailored to meet the objectives-and constraints defined. The life-cycle costing plan shall be adjusted
accordingly.

a plan or a

ssment (see

4.1 Step I— Diagnosis and scoping

4.1.1 Objective

Step 1 is the entry point for the life-cycle costing process. This step is critical to the successful implementation of
life-cycle costing in any project. The objective of this step is to develop a fundamental understanding of the issues,
relationships, assumptions and requirement underpinning the work. This can only be achieved by discussion with
asset owners and members of the project team.

From a planning perspective, consideration of the tasks in this step will provide the basis for identifying the scope of
the work and the resources required. The requirements of the tasks also help to set the agenda for the discussions
that will take place and identify how the results will be presented.
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Step 1 shall never be omitted, either initially or in subsequent iterations. However, in later iterations its scope can
be reduced to a check by the user that the initial task outcomes are still applicable.

The following paragraphs give a description of each of the tasks in Step 1 and practical guidance for the user on
how they can be implemented in terms of the discussions that should be held, the questions that should be asked
and the outputs that should be produced. Although each task is discussed separately, in reality the discussions that
will take place will cover many of the tasks simultaneously.

NOTE This task is the starting point for any life-cycle costing work and will lead naturally into the other tasks in this step. It
is not the responsibility of the coordinator to set the objectives for the overall work programme, but the coordinator should
translate them into specific life-cycle cost objectives.

4.1.2 Identify objectives
41.2.1 The objectives shall be agreed and documented in accordance with project procédures prfor to the
commencement of the study. The functions, systems equipment or project execution strategieés being ¢xamined
shall be recprded.

NOTE I subsequent iterations of the procedure, this task may be limited to reconfirmation. However, it may be found that
the life-cyclgd costing work changes the overall objective. Taking, as an example, maintenahce cost optimizatior), the first
iteration may] show that downtime (lost production) is the cost driver, not maintenance costs,

41.2.2 The overall objectives shall be discussed with all those identified as having responsibility for(life-cycle
costing, paifticularly the manager responsible for the overall work, to ensure they have a full understanding of what
needs to bg achieved. Potential participants include the following disciplines:
— design|and engineering;

— procurément and contracts;

— health,|safety and environment;

— reliability engineering;

— estimating;

— constryction;

— installaion and commissioning;

— operatipns and maintenance;

— economics and budgeting;

— financg and ¢ost accounting.

Discipline qut;b;panto may—come from—vendor—contractor—ot opetratot wyall;La‘i;uuo dcpcnd;llg o) project

requirements.

NOTE Early scoping studies may not require the involvement of vendors/contractors, however any life-cycle costing
evaluation, from concept selection on, may benefit from their involvement.

4.1.3 Identify constraints

The constraints which apply to the options being considered shall be identified. These arise from the following three
principal sources:

— project constraints on what can be achieved within the life-cycle cost work. These arise from resource and
time-scale limitations on the work;

8 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=7d05dbf8ab0434ad0671c4992df957a7

ISO 15663-1:2000(E)

— technical constraints which limit the options available;

— budgetary constraints, such as limitations on CAPEX, or alternatively the outcome may be subject to specified
economic criteria, e.g. an option must achieve an IRR of 10 % before it merits further consideration.

All constraints that will impact on the life-cycle cost assessment shall be formally recorded.

4.1.4 Establish decision criteria

41.4.1 Decision criteria shall be agreed in accordance with asset requirements and recorded. The decision

Cntena S all definatha machanicm bhyvwhich tha antiane vwill ha ranlkad and camnarad
ter-GeHHe-tHe-He eHaHSHI B Y- AWHHEH—HEe-O PO RS Wb etathe aaRa-compatrea

4.1.4.2 A range of criteria may be defined, including measures such as:
— NPV
— life-qycle cost;
— Pl
— IRR]
— payhack period.

NOTE Further information on appropriate criteria is included in 1ISO 15663+2 [1].
4143 For the ranking of options, measures such as NPV or life-cycle cost need not be calculatgd in full but
limited t¢ estimation of differences. Independent of the\measure, the differences between optiong should be
considerg¢d under the following headings:
— CABHEX;

— operating expenditure;

— revepue impact;

— dispgpsal.

4144 In applying these eriteria, consideration shall be given to the need and ability to compare gptions on a
like-for-like basis. This preblem is most likely to occur when two options with different life expectancigs are being
comparefl. In these circumstances, alternative techniques, such as the use of equivalent annual costs| need to be

agreed with the asset’ewner.

The user] should:also remember that the decision criteria are used not only to rank the options, but alsp to provide
the basig for determining the cost drivers within an option — this has implications on the modelling required.

4.1.5 Identify potential options
415.1 A disciplined and structured approach to the identification of options shall be adopted.

NOTE Identifying and establishing options are normally split into two tasks, to prevent an evaluation of the options as they
arise. The aim is to encourage speculation — evaluation will obstruct this process.

4152 A multidisciplinary team shall identify options and sub-options for the function under review.

NOTE 1 Many techniques are available to identify options. Reference is made to I1SO 15663-2 [1], in which several
techniques to identify and establish options are detailed.
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NOTE 2 The aim is not to attempt to define the complete range of options, but to identify within a short space of time the
majority of likely options.

4.1.5.3

In some circumstances, the options may be predefined as the only potential technical

solutions

available. However this task is still necessary, since the team approach may lead to identification of additional

options or s

ub-options.

4.1.6 Establish options

41.6.1

The objective of this task is to take the options arising from the previous task, and subject t

hem to a

screening process. The method adopted should be gualitative, as the aim is to find justifiable reasons for excluding

options, no
costing are
evaluation.
4.1.6.2

4.1.6.3
assessmen

is it teg
is it prg
does it
is the g
can it n
are the
is cong
will it
4.1.6.4

4.1.7 Defi
41.7.1

understand
The princip

tailored to
attributable

including them. The aim is to avoid unnecessary downstream work, in both technical and
hs. The output will be an agreed set of options that are subject to both technical and.life-¢

It is recommended to use a facilitator for screening and to record the outcome.

The screening process shall be applied consistently, in that each option should be subject to
| criteria. A typical range of screening criteria may include:

hnically feasible?

ctical? (constructability, operability and maintainability);

meet reliability requirements?

apital expenditure too high?

heet the schedule?

risks acceptable (technical, financial, revenue, health, safety and environmental)?

stent with the objectives stated in Step-1 of the diagnosis and scoping?

The options shall be pridritized in accordance with project requirements.

ne costs to be included in the analysis

The costs te)be” included within the life-cycle costing shall be agreed and documented. A
ng on whafieosts will be included and what will be excluded from consideration shall be est
e that should be followed is that all attributable costs should be included. In practice this i
constrain the work to manageable proportions by limiting it to consideration of only the g
costs.

eet current and expected future.legislation requirements (health, safety and environmental, etc}

life-cycle
ycle cost

he same

)?

common
ablished.
s usually
ignificant

41.7.2

The work is largely intuitive and the methodology that the project team should follow is to:

operation, maintenance, support and disposal costs of the option;

the following:

uti

10

the environment, such as mass, footprint, other processes, safety systems and transportation;

lities, such as demands on cooling systems, power generation and accommodation;

identify the direct costs for each option which it incurs over its lifetime; these will cover costs such as purchase,

take each option in turn, consider its unique features and determine the direct costs associated with each of
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infrastructure, such as warehousing, administration, facility support;

revenue

1:2000(E)

For many options the link between equipment performance and revenue will be obvious. For other options

it will be less clear, e.g. power generation. It is important that a link is established wherever
provide a common basis for comparison of options. Where a link cannot be established, it is p

possible to
ossible that

the decision criteria will have to be reviewed. It should also be noted that the link between equipment

to th
thos

The outp
they defi
debate o

4.2 St

421 O

The obje
The SBC(
unlikely t
the life-c

The impg

how

how

the

The obje
respond.

4.2.2

¢

Analysis
can be a
the targe

performance and revenue may vary between options.

ded or excluded from the assessment. If all common costs are excluded and they represent
rtion of the total costs, then it can distort the perspective of the assessment. If they are includg
p the variations between options and hide the opportunities for improvement. There is no.sin
is problem, and each case has to be judged on its merits. Common costs are normally-only|
b instances where there is a requirement to estimate the absolute costs of owning theasset.

ut from these activities is a list of cost issues for possible inclusion in the assessment, and tak

N some of the issues.

bp 2 — Data collection and SBC
bjective

ctive of Step 2 is the production of an SBC through consideration of the cost issues and cos

D yield any significantly greater value than one that gontains only the essential features necess
cle cost objective. The essential requirement is to\focus on the cost drivers.

rtant feature of Step 2 is that it results in initial consideration of the following:

the costs will be calculated,;

sensitivity analysis will be carried out, with focus on the cost drivers;

ractical issues associated with data collection, such as data source, data availability, and data

Ctive is to align the need for information, as defined by the cost elements, with the ability of th

entify potential'cost drivers

shall be“cafried out to identify where the effort available for the assessment should be concer
Chieved-by targeting the potential cost drivers for each option. Criteria shall be agreed in orde
ling process. Criteria shall be in compliance with the objective set in Step 1 (see 4.1.1, 4.1.2 an

compare all options to identify the common costs. Where costs are common to all options, they can either be
inclu

a significant
bd, they can

ple solution
included in

en together

ne the life-cycle cost boundary. They need to be agreed with the team members. There may be some

t elements.

consequently defines the cost data that should be, collected. A costly data-collection proggramme is

ary to meet

quality.

e project to

trated. This
to address
d 4.1.4).

For each option, taking the list determined under 4.1.7, each cost issue shall be reviewed to determine if it is likely
to be a life-cycle cost driver.

NOTE
The outp

423 D

423.1

To assist in this process it may be convenient to group the cost issues under related headings.

ut from this task shall be the list of cost issues with the potential drivers highlighted.

efine cost elements

The minimum level of detail necessary to discriminate between the options shall be determined. All the
cost issues identified in 4.1.7 need to be addressed and estimated, however effort in this task should be
concentrated on identifying the cost elements required for the potential cost drivers.
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4.2.3.2

driver;

The following approach shall be used:

for the remaining cost issues, determine if:
they can be estimated directly, i.e. are they cost elements, and;

it is possible to group any of the cost issues under single headings.

for each identified cost driver, determine the minimum number of cost elements required to estimate the cost

4.2.3.3

NOTE It
consequency

4.2.4 Establish SBC

The cost el
and recordd

In creating the structure, how individual cost elements will be calculated should‘be considered.

The main p
provide. Th
may modify

4.2.5 lder

425.1
data. Know
increased €

4.25.2
the correct

4253
4254
collection p

quality cont

4255
way data is

The cost elements defined should be documented, to be later arranged for the identification of

should be remembered that many costs can be estimated directly by comparison with other similar work]
, do not require additional cost elements to be defined.

bments established in 4.1.7 shall be structured taking into account the way, in which costs are
d.

Lirpose should be to identify and agree a list of those costs that'the project can recognize and
s list should be the closest match that can be achieved.to meet the life-cycle cost requirem
how each cost element can be calculated. The output wilbe an agreed SBC.

tify and collect data

The identification of the data sources shall be the first task when preparing for the process of
edge of the sources from which correct and useful data can be retrieved will result in time-s3
fficiency.

The type of option(s) under consideration and the availability of the SBC will support the addr
sources of data.

Data sources shall be recognized as valid by the project.
When the sources ‘ef)data necessary to obtain the cost elements of the SBC are establisheg
rocess shall be_prepared. During the preparation and implementation of the data-collecting

Fol shall be applied in accordance with project requirements.

When all the criteria, methods and data sources are agreed, data collection shall be impleme
collectedinfluences the way later analysis will be performed.

Data collecfiomis of prime importance to the success of life-cycle costing. During the initial introduction of

an SBC.

and, as a

acquired

s able to
ent. This

collecting
\ving and

essing of

, a data-

process,

hted. The

life-cycle

costing to a

4.3 Step

company or project, valild data collection Is vital to ensure the success of the process.

3 — Analysis and modelling

4.3.1 Objective

The objectives of this step are to

12

produce life-cycle costing prediction showing the difference in cost between selected options;

produce a ranking of options;
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— compare and analyse the cost drivers;

— undertake sensitivity analysis to determine what can change the ranking;

— identify uncertainties and risks.

Analysis and modelling should not be conducted in isolation. The quality of both the model and the analysis will be

significantly enhanced when a team is involved in the work. It provides different perspectives on the same problem
and through such interaction generates additional ideas on the opportunities.

4 3 2 valon-lfa cvela coct maadal
9. vCTOPD T~ Ty CTre—CoOSTTTToTcTt

A suitable model shall be developed depending on the requirements of the application.

NOTE In the majority of cases, a spreadsheet will represent the most economical and flexible solution for modelling life-
cycle costs. Details on the development of life-cycle cost spreadsheet solutions are given in ISO 15663-2.

The modgl developed should be simple enough to be transparent to the user, but aceurate enough to rgpresent the
differences between options.

Where pfoprietary or specialized models are used, the outputs shall be intégrated into the overall lif¢-cycle cost

model to|allow a true comparison between options. This is needed to ensure’consistency with the decision criteria
defined fpr the overall work.

4.3.3 Apnalysis and evaluation

43.3.1 The initial output of the modelling process shouldbe subject to evaluation. The initial result$ should not
be taken|at face value. The following information shall be compiled to enable the evaluation to be carriegl out:

— a ranking of the options in accordance with the decision criteria specified;

— asummary of the life-cycle costing for each option, identifying the cost drivers.
4.3.3.2 The information shall be evaluated by scrutinizing the ranking and the cost drivers.| To enable
confidenge in the results of the modelling, it is important to question the outcome. Some of the quegtions which
need to ke asked are:

— why|do some options perfarm better than others — can this be explained?
— how|does the timing-efihe costs vary between options?

— are the individuabeost totals in line with expectations?

Only when it has:been established that the results are consistent and explainable can the next task be gonsidered.

434 nsitivity :\n:\l\]/cle

4.3.4.1 Once it has been established that the initial results are reasonable, decisions shall be made on the
options to go forward, whether for implementation or for further evaluation. An output from this task could be the
identification of further options.

4.3.4.2 The starting point for option elimination should be an examination of the bottom-ranked options. From
the experience gained in the work, it should be possible to make a subjective judgement on whether these options
could ever achieve top ranking. Where there is any doubt, the lower-ranked options shall be subject to the same
sensitivity checks as the other options.
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