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Rig contracts represent the leading expenses in a drilling operation. The high rates and
rig shortage are factors that make it urgent to come up with ways to increase the

efficiencyof drilling operations.

The objective of this thesis is to investigate through different literature sources how

contract strategies can be used to increase the efficiency of drilling operations.

Three contract strategies have been studied, which arecbtyjpes, incentives and
KPIs.

Contract types affect efficiency indirectly by improving teamworking quality, resulting
in a performance improvemeitikewise, incentives affect performances indirectly,
since it improves relational attituddsading to a better teamworking quality, which

finally will resultin improvemenof performance.

It was concluded that KPIs are the best tool to increase the efficiency of drilling
operations. The natural competition between contractors, caused by aagripati
KPIs, will result in efficiency improvement. KPIs will also lead to a reduction of
nonproductive time by identifying and eliminatihgvisible LostTime (ILT).
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Drilling operations are projeat which nost of the activities realized are outsourced to
drilling contractors andervice companie®rilling contractors provide rigs and
personal to carry on with the main drilling tas&ervice companies wiontribute with

activities suchas well logginganddrilling fluids preparatio.

Rig contracts represent the leading expenses in a drilling opeatitimthe

stabilizatian of oil prices and increase in offshore activities, day rates in Norway lately
became one of the highest worldwidehe prevision fothe next years is that day rates
may cost more than $300000 in the Norwegian market, marking a recovery in the
mobile offshore drilling industryMagazine, 2019)

Besides the high day rates, there is also a shortagesafwagiableln 2019thereare
already 3808 days of unfulfilled rig demand, which means that operators are planning
drilling operations but therareno availablaigsto execute the projec{Magazine,

2019) Thehigh ratesand rig shortage are factors tinadke it urgent to come up with

ways to increase the efficiency of drilling operations.

This thesis aims to investigataee contract strategies that can be used to improve the
efficiency of drilling operationsvhich are contract types, contractual incentives and

KPI analysis.

Contract types define how the contractor will be remunerated and who will carry most
of the risk during the operation. The most knawmes of contracts used in drilling

operations arturnkey contracts, dayate contracts and footage contracts.

Contractual incentives are used to improve efficienaypany different aspects the
operations byiving rewards oincurringpenalties to contractors according to their

performance.

Lastly, KPI analysis are used to set targets and measure the most important performance

factors in an operation.
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The objective of this thesis is to investigate contract strategies that can be used to
increase the efficiency of drilling opions. The methodology used was literature

researches in books, articles, webpages, magazines, etc.

The theorychaptewill present an overviewf thetheoretical aspects involving project
management, planning phase of drilling operations, project managerksnused in
drilling operations and the main trends in drilling operations realized in the Norwegian

continental sea.

Chapter 4will be present different factors involving contract management folldwyed
chapterb, that presents the main factangpacing the negotiation process of rig

contracts.

Furthermore, the main contract strategieesen apossibleinfluencing factos to

increase the efficiency of drilling opionswill be describedn chapter 6

Finally, a discussion about how each contract strategy affects the effectivity of drilling
operation will be preseed
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In this section, theoretical elemeimigolving drilling operations will be discussed.
First, a general overview of thmain elements involvingroject managementill be
given Secondthe processesf planning drilling operations will bdescribed. Therthe
project management tools used in drilling operations witliseussed. Lastlyhe

trends in drilling operations in thdorth Seawill be mentioned.
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Projects areiniqueprocessesonsistedy temporaryactivitieswhich are progressive

elaboratedaiming tofulfill a defined goal.

The main difference between project managemenfuwaraional or linemanagement
such as business management, isghgiectmanagemennanages changehile

functional managemeig focused in the continuity of operatiofiester, 2013

The project life cycles divided in four main phaseBach phaseesults in one or more
deliverables, such dseakdown structurespst estimatingend product oproject
evaluationDividing the project in phases facilitates monitoringoitegress so that
complex issues will not be neglectaddthere will not be waste of timenoney and

resourcegGardiner, 2005)
Thefollowing sectionwill describeeach phase of the project life cycle

=7676B%4,41,4%%.1%).)(34%4,4%$
The first phase of a projerst project initiation and definitionlts main objective is to
carry out all the prlanning and conception activities that will establish a basis for the
next phases of the proje@ardiner, 2005)

According toGardiner (2005)the mainactivities andleliverablesesultingfrom the

initiation and definition phaseill be described below.
» Feasibility study and project assessment

Frequently, inds ardimited, and a organizatiormust thereforelecidewhetherthe
project is worth investmenthis is donédy investigating the cost and mefitsthrough

a feasibilitystudy and project assessment.



» Project scoping

Scoping is about identifying theoject’s requirement. In this processheobjectives
and boundaries of the project will be definedrder to meetite needs andequests

of the stakeholder®rojects are bounded by three main constraints, which are time,
cost and scope/quality, forming the wiktlown project triangle. In certain industries
a fourth constraint is introduced, which is safety. The pyi@nider given to each
constraint depends on theganizatiorand on each individual proje(itester,

2013)

> Breakdown structures

Breakdown structuragses a chuking procesgo divide the project into smaller and
more manageablgarts creatingconvenientand logical structures that facilitates
management and conumication The types of breakdown structures used in project

management are:

Product breakdown structu(E@BS) It is used to define the product scopdich

describeghe components and elemetitatwill result in the end producThis

breakdown structure is mainly usetien producingomplexdeliverables.

Work breakdown structure (WBSJ is used to define the project scopimgdescribing

all theactivities to be done throughout the projé&ggure3-1 illustrates and example of
WBS.

House Project
1
[ Electrical | Plumbing Inside Wall
m“'y‘s‘m" Infrastructure Infrastructure Development-
: 12 13 Rough Finish 1.4

[ T ]

[ Foundation J Exterior Wall [Rool Devel n(]

Development
11.2 113

Layout-Topography Excavation Concrete Pour
1114 1112 1113

Figure 3-1 Example of a WBS (Norman et al., 2008).
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Organizatiorbreakdown structure (OBS} is used to the define all the human

resources needed tarry out the activitieg a projectFigure3-2 illustrates an
example of OBS.

—  Electrical
Design 1 Mechanical
team .
= Instruments
— Drawing office
Company - —  Purchase
Procurement
L || Expedition
—| Fabrication
Works L&
Lol L Assembly

Figure 3-2 Example of an OB (Gardiner, 2005)

It is extremely important tolarify where responsibilities limm each part or task of the
project. This will avail confusiorregardingtasksandreducethe possibility of tasks

being left undoneResponsibilities can be definbg combining WBS and OBS
» Project team building

Teamwork provides level of progress much greater thla@ progresprovided by
individual membersadded togetheilhe main objective of team building is making sure
thatevery participanin a project team is moving towards the same goals

Team building i®essentiain theinitiation phasen orderto lead projects itheright
direction Howeverteam building isxeededcontinuously throughout the project life
cycleasthere will be periodic inclusion afew personal according to tdeliverables
andactivities to be accomplishededich phaséAt each major milestonemphasis may
changdn such arasticallywaythat even key members ateam, such as the project
managermay be replaced for another one more qualified to lead the next stage of the
project.

11
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Planning and developmeistthe second phase aproject life cycle which will give
basis to the execution and control phasehis phase, athe required plans to support
the development of the project will be createdaddition, all the resources required to
carry out the xecution of the project will be organized amobilized. Thes resources

may be peopleequipmentknowledge materials and so on.
The main activities carried out inishphase are:
» Projed¢ schedule

Schedulirg is about forming a project network by linking activitieshow the
relationship between all the different activities that wélcarried out in the execution
phaseThrough schedulinghetiming of activitiesand resource requirementsl be

establshedallowing milestone dates and project duration to be defined.

Commonwaysof estimaing the duration of activities angsinghistorical date, timing
activities by running trials or usingprobabilistic methods. Eq.( 1) shows the definition
of theweighted average technique whichis a frequentlyusedprobabilistic methodo

define the duration of activities

a+4m+b

Weighted average =
6 (1)

In addition to duration, the relationship between activitiest also be defined.
Activities canbeindependenivhich iswhen one activitgan be done at the same of
other activitiesHowever,there can also be dependencies between activities which is
when thedevelopment of one activity affects anothifégure3-3 shows tlat there are

four types of relationships betwedapendenactivities:

12
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Figure 3-3 Types of relationships between
dependent activities.

Tools such as network diagraand Gantt charts can be ugedxpress the duration and
relationship between activitieShese toolsre also usetb identify the critical pathof
projects.

Critical path isformed by critical activitiestypically characterized bthe longest and
most mportant activities, responsible for defining the expected duration of prdfects.
any activity forming the critical path is delayed, the whole project will be delayed.
Identifying the critical path allows the project manageplém and allocate resource
for the projectccording tahe level of criticality of each activityushthat delays may

be avoided.
» Project budgeting

Project budgeting igsedtogether with project scheduling &flocate resources
advance to a projecthe project budget results in a tirpbased plan which is the
summary of all the plannezkpenditures, revenugandcash flav throughout the
project life cycle. This hekpthe project manager to make sure the project is gming
the right pathandexpenditures do not outsp revenues.

The majomprocessescludedin project budgeting are resource planning, cost

estimatingandcost budgetig.

Resource planning is the process responsible for determimiagtypes of physical
resourcegequipment, persa, materialspnd quantitie®f each resource will be

needed to perform the actins in a projectAllocating resources to activities enables

13



the construction of histograms which can be used, for exatogtentify when a

specific resource igverallocated or underutilized.

Cost estimatings an assessmeat thetotal expectedostof all resources that will be
used tgperform the project activitiedt identifies and considers several different cost
alternativesThe most used methods for testimating are analogous estimafing
parametric estimating and definitive estimating. Agalgs estimating uses actual costs
of similar previous project as basis to define a cost estim@®am@ametric estimating
predicts costs by usirthe characterists of the projectsuch as volume, types of
software codend weight. Lastlydefinitive estimatingises the sum of cost estimative
of individual work items to define a total cadtimative for a project.

Cost budgetingroducescash flow projectionaganst timeby relating cost estimatdo
project scheduléA cost breakdown structuf€BS)is then formedy combining the
WBS and OBSThe CBSwill be usedas basigor the cost reporting structure of a

project.

=767=BC("5,4%%.1%)."%%$,0%'
In the execution and control phase, all the gathered information and the plans developed
in the previous phases will be implementédis phase presents the highest rate of
expendiure in a project, since all the allocated resources wilideel Changes ray
become inevitablas the projegbrogresses and new information becomes available
The main activitie®iappening in this phase are:

» Project monitoring and control

Project monitoring is done by collectiegoughdatato ensure that the projgeianning
is been implemented correctly the project team. Project conti®la process which
aims b make sure that the projetliverables are ithin the project’s baseline, which
is budget, schedule and scope/quality

Project controtan beamplemented througformal or informal mechanismiformal
mechanisms arexercised in small projecperformed by smaltieams. Formal
mechanismare introduced in high risk projeatsen theexpectedtost of the control

system does not exceed éspectedenefits.

14



Theeffectiveness of the control system is measureitsliyaceability and average
response timéelraceability is the ability of detecting the source of problems that may
cause deviation. Average response time is the average time interval between the

incidene® of a deviation and its detection.
» Change management

A given amount opositive or negative deviatiofs expectedvhen the execution phase
starts in a projeciThe sources of changan be the client, the project team or external
sourcesEffective changemanagementechniquesnust beappliedso thatproject delays

can be avoided or minimizednd performancean be improved.
The most important elements in a changsmagement plan ar

1. Identificationof factors that can lead to change in persoroost, schedule and
quality.

2. Analyzehowthe identified changes will affect the project.

3. Develop a specific response strategy to deal with the change and its effects.

4. Communicate the respsa strategy to the client and obtaproval to
implement it.

5. Adjust the project plato account for the change

6. Monitor the implications of the change.

» Milestone monitoring

Milestone nonitoringis a simple methothat usesnilestones to control a project. It is
based irnthedeadlineon whicheachmilestones supposed to be achievadd the
budgeted cost of the work need to achiev# is not asdetailedor effective aghe
traditionalmonitoring methods. Howevat,does not require as much sophisticated

costs timeor accounting techniques as the other methods.
> EVA

Eaned Value Analyses (EVA) is a cost and schedule controtiftatts deviations
between the planned performance and the actual progress. It is domragsing the
budgeted cost of work performeBGWP) against the budgeted co$work scheduled
(BCWS)and the actual cost of work performed (ACWP)

15
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The closure phasepresentshe end of a projectvhen the project budget is clossml
thattherewill be no more expenditures this phase all the documentatiiil be
completedthe personalill be release@ndevery contractor and supplier that took a
partin the project will receive their fingdaymentsin addition, the final product
obtained throughout the project will bansferredo thecustody of the owner.

Project closurshould be planned already at fflanning phase of project§o complete
this phase inmefficient manner, closure taties should be an ongoingrocess

throughout the project lifetime.
The mainprocessegoing on in the closure phase are:
» Closureplan

The closure plan does not havpradefined format, it varies according to the
requirements othe firm, the client ath the contractThefirst goal of the closure plan is
to assurghat there will be a budget for closing activities so thate will not be a need
for using the contingency budgetsupport the closure phase. In additibe, team

member should be made aware about their rolesempdnsibilities duringhis phase
» Final projectevaluation

Evaluation isa continuous process which examirtiee progressnadethroughout the
project lfetime.Formal evaluation processes can be dameajormilestones or at
specified interval The project closure is the last major milestone to be evaluated,
providing the opportunity to capture experiences obtained throughout the project,
improvement irproject managememiethodologyandthe opportunity taecognize and

reward the efforts of the personal
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The pganningphasds the most importargart ofthe drilling operationensuring safety
and economideasibility. One of the main objectives of this phase is identifying and
addressing factors that may affect the process directly or indirectagdition,the
planning aims to enhance the succegb®fperatiory drilling with safety and
efficiency in compliance with governmental rules and regulatidhe team required
for developng the planning phase formed by drilling engineers, supervisors,

superintendent, geologists, production and reservoir engifzas and Samuel, 2007)

16



This phase of arilling operationis subdivided as:
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The planning phase beginace argetformationswith defined @ptts are pointed out
by geologists as possible sourcefiydrocarbonsHowever beforethe initiation of the
drilling operationsthe companies responsible foxploringthe subsurface need to
obtaingovernmentalicensesn orderto drill the site.Thecompanies that obtain drilling
rights are called operatoi@perators wilthen designate companies that will be
responsibldor the production of oil and gas, gtarg themproduction licensesn the
Norwegian shelf, there are 39 companies responsible for the execution of drilling

operations, 25 of these are opera{disrwegianpetroleum, 2019)

Most of theproduction companiesill not use their owrpersonnelnd equipmentd
execute the drillingelated activitie. Drilling contractos will therefore be hired

providing drilling services and staffg1 addition, service companies will also contribute
to the execution of operatiopsoviding specialisservices, such as mud loggiagd
directional drilling(Haavik, 2010)

Drilli ng contracts specifies the startd finish date of wedlandthe costs involved in

the operationsThere are three types dfilling contractsin Day-rate contracts all the

risk is carried by the productiamompanies since the costs are basethe amount of
daysit takes to drill and complete a welh turnkey contracts all the risk is carried by
the drilling contractosince a fixed price will be charged for drilling and equipping
wells. Lastly, infootage contracts the risk is shared between the production company
and the drilling contraor as theoperation costs are based on the depth of edachi
and Christiansen, 2016)
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The qualityof the planning depends on tbempleeness othe acquired dataVvell
proposal is the first step in data analysis, containing the objectives and predicted
timescale of a wellSome of the most important data to be acquiredpregompletion
and completion requirementserforation types and intervalsimulatiors of the

operationtemperature and pressure during productimal, so or{Devereaux, 1998)

=797=T1(".)(-4*$
In this planning phasall the features of the well design will be discussed and akfine
These features may incluttee choice ofwell types,casing, wellhead, Xmasgree,
17



completion design, and so.dractors such as surface topography, subsurface
characteristics and planned depth of wells will exert great influence ehtdsen
featuresf thedesign(Devereaux, 1998)

=797DW04,4%$%)04"4$* A0%*01+
Drilling programns will define methods that will be used to implement the well design
safely and efficientlyDrilling programs can be subdivided as mud prograr, dti
program drill string program hydraulic programcasing cementingand well control
program(Devereaux, 1998)

=797J1("."%-, .1%).)501,4%¢,4+1,4%$
The cost and duration of tloperation will be greatly impacted by the depth and
complexity of wells Complex wellsare those drilled im subsurface that presents a
great level oWvariation in the formation propertiehe cost of the operation will then
increase proportionally with the degreevafiationbetween each formation
encountered during drilling operatidnkewise, the cost of drilling operations increase
proportionally with the depth of the wellBanchi and Christiansen, 2016

Azar and Samuel (200defineswell costanddurationestimation mathematically

respectivelyaccording tdeq( 2) and Eq( 3):

Cwdo = Cd + Co (2)
Where:

Cwdo = total well cost
Cd =cost of drilling a well including only bit and rig rental.

Co = all the other costs dfilling a well, such asud, casings, cementing, and so on.

. ts . (3)
Tti = 2*(—)*Dl
Ls

Where:
Tti = trip time needed to changebitand resume operations

ts = average time needed to handle one st&ddill string.
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Ls =average length of one stand of drill string
Di = trip’s depth.

=797KLZ(-%50"(.A'1$54%*
Beforeany projecis executedall the resources neededtgplementthe activities must
be definedIn drilling operatiors, the resource planning phasay be divided in the

following parts:
e Rotary drilling rigs

Rotary drilling rigs are divided ifour systemspower system, hoistgisystem rotation
systemand circulating systeni.he power systens usuallyformed bydiesel engines
that provids powerto the other systemespecially to hoisting and circulating systems
which requiremore power than thetating systemThe loisting system is respeible

for raising loweringand suspending equipmentthe well.The rotating system is used
in the formation to cut the hole. Lastly, the circulating systeased to pump drilling
mudinside and out of the borehdldyne, 2012)

Rigs are often owned by drilling contracto@fshore rigsvaryin form and sizeThe

depth of the well i®ne of the main factors that will affect the decision alduth type

of rig will be used in the operatioifhe deeper the well, the heavier the rig must be, and
more power will be required to execute the operation. Therefore, deep wells require
large rigs. Water depth is also an important factor affecting the choice of rig types.
Wells drilled in shallow water awampsequire barges rigs. For relatively shalloma

few hundred feetinderwaterjack-upswill be the most indicated rig Semisubmersible
rigs are required in a coupleousand feet underwater degdor several thousand feet
underwaterdrill shipswill be the best optiofFanchi and Christiansen, 201B)gure

3-4 shows some of the different types of rigeed in drilling operations.
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Figure 3-4 Types of oil riggHarry-Thomas, 2014)

The choice ofirilling rigs is quite important when planning a drilling operatidhe
more arig fits the purpose ofreoperation)ess costs will be incurred modifications

and adaptations.

More details about drilling rigs will be addressedé&ttion5.3.

e Drilling fluids

Drilling fluids are one of the most important resources used during drilling opetations
It refers togaseous, liquid or gasified liquid substances tisgubrform a large amount
of functiors that will contributeto a successful drilling activity at the lowesterall
cost.The main functions of drillig fluids are to remove drilleduttings, cortain
subsurfacdluid pressure andtabilize the borehole. In addition, drilling fluids may be
used tocool down and lubricaterill strings and drill bitssuspend desired solids and
facilitate undesiredsolid removalyeduce the weight of casing addll strings help
formation evaluation and clean the drill Gihere are two main types of dnilg fluids:
pneumatic and liquid drilling fluid®?neumatidrilling fluids can becomposed byry
air, mist foam or gasified mud. Liquid drilling fluids ndbe composely water,

drilling mud, waterbased drilling mud and ebased drilling muqAzar and Samuel,

2007) Service companies are responsible for providingiapsts in drilling fluids.

e Drilling personnel
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Drilling personnekan be divided ito four main groups: The operator representative,
onshore rig teanthe drilling contractostaffand service personndlhe onshore rig
teamis responsible fowriting drilling programsThe operation representatj\aso
known aghecompany manis responsible fotackling operational issuesnd keep the
onshore rig team informedhe drilling contractor staff is formed layillers,
roughneckstool pushes andaderrickman who will execute the basic drilling services.
Theservice personn&lill provide specialist servicaa different areasuch as drilling
fluid servicesdrill bits, mud logging cement, casingand directional drillingHaavik,
2010)
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Section3.3will describe ®me of the most used project management tools in the

Norwegian oil and gas industry.

=7=76701"(.@04+1<(01.@K
Primaveras one of he most usetbolsto manage drilling operations Morway. It
aims to provide integrated planning solutions across the entire operation cycle by
presenting features that intend to redtimedurationof operations, mitigate risk,
improve operational efficiency and contain cosiscording toOracle (2015)some of

these features are:

e Resource optimization Primavea provides acomplete visualization of
equipment and materials so that resources can be allocated in the most effective
way.

e Analytics— It gives a view of all theportfolio activities exposing risks so that
they can be tackled in a proactive way.

e Supply chain managementt improves collaboration and coordination so that
material shortages can lkentifiedandquickly addressedt also contributes so
thatalternate sources of sums can be found.

e Contract managementlt ensures an efficient contract documentation to
facilitate record keepingndsupportghe preparation and negotiation of
expedite paymentd$n addition,Primavera shortens waiting time for submittal

approval anaffers tools formanagement of subcontracs.
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e Logistics and transportationlt givesa reattime resourcevisualization making
surethatthe correcequipment is accounted for and delivered within the
specified deadlines.

e Cost containmennaximization- It provides functions such asntract lifecycle
management, bid management andbidder portal access that will contributeto

increase profit and reduce costs.

Figure3-5 demonstrates how primavera can be used to developcBas, which is a
project management technique mentioneskiction3.1.2 used teexpress the duration

and relationship between activities.

PRIMAVERA Visualzer
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Figure 3-5 Gant chart created by Primavera (Oracle, 2015).
=7=79M4"0%-%@0%;(",

Also known as MS @ject,this software is provided by Microsoft intends to help on

keep track of projects, portfolios and resouréesording © Microsoft (2019) MS

project can be used drilling operationsn the following areas

e Trackngdrilling site readiness MS project can be uséd managere-drill
tasks, fromacquiring licenses to conducting assessments.

e Capturingfront-endproject information- MS project contributes in the
development and capture of #ik needed informaticabout a new project.
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e Scheduhg crews and equipmentlt simplifies and increase scheduling
efficiency by building andnanagingeams based on standardized diitzan be
used bottwith internal and contracted resources

e Optimizing rig schedules- It maximizesvalue byidentifying inefficiencies and
scheduling dHing operations at the right timéyr the right wells

=7=7=N'@
SAP provides different tyseof enterprise software to manage operationcastbmer
interactionsThe main objectives of SAIR the oil and gas industry issing a digital
network to connect personal, suppliers anstomers; impving efficiencies; and
strengthening agility, safety and cost contAaicording to the information found in

SAP (2019) the maincontributionsof SAP in themanagenent drilling operationare:

e Engineering- SAP 3D visual enterpse generatoran be used toontroldesign
and engineeringased m constantly actualized information.

e Projectand portfolio managementSAP S/4HANAcan be usetb optimize
management of projects apdrtfoliosby monitoring and controlling capital
assetsfacilitating the management of risks, budget, costs and activities

e Shutdown, turnaround and outage&¥AP S/4HANA can also be used to
improve transparency in costs and milestones by optimizing shutdown,
turnaroundandoutages operations

e Projectlogistics- SAP inventory management contributggh respect to

project logistics by optimizing resource scheduling and planning.

=7=7DNR1$)10)-..
Recognized standards suchiNEBRSOKand 1SOpresens regulationsanddescribsin
detailhow things should be depsuchthatthe Norwegian petroleum industcgn

operate in a safe and profitable way.

=7D20($)-.4%$.)04"4%*.%A(01,4%%-.%3.,>(.0%0&(*41$."%$,45($,1'.->('3.
Every drilling site has different characteristics and there is no such a thing as a

“Mondial manual f@ planning drilling operations”, where one can foresee all the

challenges that will be faced ahead. Therefore, it is fundamental to be familiarized with

the environment before ttstart of theoperation. This section will describe the aspects

that must béakeninto consideration when planning drilling operations in the North
Sea.
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High-pressure intervening ridges, which can develop into anticyckmeesneof the
major influencesegardinghe weatheconditions athe Norwegian contingal shelf. In
addition, the frequent travelling depressions, which are areas of low pressure, will cause
a great impaaobn the weather conditions. Depressions will often follow the same track
but suddenlyhange to another track. Consequently, the wind/blin different
directions and at different force magnitudes, with velocities that can vary from 15 to 35
mph, reaching more than 65 mph during winter. Waves and swells created by the wind
will also have different directions, resulting in cregsas. In 968, a platform called
Ocean prince was destroyed by waves which raised to(B@rfbek, 1969)

=7D79K1104$(.">101",(04-,4"-
Tides and currents are negligible in the Norwegian continental shelf since they are not
strong enough to affect the drilling operations. However, when the wind blows
alongside the current, the sea may become choppy. On the other hand, the sea bottom is
covered with boulders, gravels, sands and clays that are constantly shifting, creating a
problem for anything that must be supported at this surface:t&ayging are therefore
essential to support the foundation of jagkrigs(Harbek, 1969)

=7D7=6(-4*$.0(H540(+($,-
Drilling rigs must be designed according to the conditions presantied operation
site. Firstly, every rig must contain storage capacity since there wikzsrdous
periods in which suppHtpoats will not be able to unload due to sea conditions.
Therefore, a storage capacity for at least four weeks of food, potable asvdatieil|
cement, mud and bunkers supplies must be in place. There must also bexspghe e
to fit a complete casing program and drill pipesiswill assure the continuation of
operation, even under rough weather conditions. Periods of good weather can be used to
load and unload supplies. In addition, anchoring systems are essent&l fsmating
drilling vessels can endure against waves and swells during drilling operations. Anchor
chains must have enough length and their links designed to prevent it to bend under
tension(Harbek, 1969)

=7D7DIZ(*5'1,4%%-
The choice of drilling rig type, design, equipment and other aspects related to the

operations must follow the recommendations set by working regulations in the country
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the operation will take place. In Norway, all the regulati@gardingthe oil and gas

industry are described by the Petroleum Safety Authority Norway (PSA).
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Contract management is a process related to determining and negotiating the purchase,
rental or lease of materiandproducts or services needed to implai@ojects. In

this process, clients/buyers and contractors/suppliers will often have opposite
viewpoints in areas such as schedule, quality and dreefore effective negotiation

is required in order to achieve terms and conditions that are muagagable

(Kerzner and Saladis, 2017)

According toKerzne and Saladis (2017)he main activities involving contract

management process are:

e Determining what will be purchased;

e Determining how materials or resources will be purchased;

e Preparation of documents that will be utilized in the process, suotgagst for
proposal (RFPs);

e Selection of qualified supplies that are appropriate for the project’s activities;

e Contract preparation and approval;

e Contract management;

e Contract closure and termination.

The following section will describe the main elents of the contract management

process.

D76@0%"50(+($, A'1$$4$*
The project procurement planning is used to decide what deliverables to buy and when.

According toGardiner (2005Procuremehis divided irio four main phases:

D7676L(H540(+($, A'1$$4%$*
In this phasethe make or buy decision is made meaning the determinatiorgarding
which parts of the proje¢hatwill be procured and which parisatwill be executed in
house. In addition, the content and boundaries of the procurement are defined. The
requirement planning is divided in two stages. The first stage is a requisition from the
client, which is a document that contains approval signatutberaing the purchase

of services and goods and demonstrating funding commitment. In the second stage, a
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statement of work is developed with the objective of specifying in concise terms which

tasks must be accomplished or which services must be deli@aediner, 2005)

D7679R%'4"4,1,4%$
Solicitation is a process aiming to identify suppliers that will provide the services or
goods needed for the projects. There are two types of solicitstiersource
solicitation andbid/proposal solicitation. Sole source solicitation uses a single supplier
in a noncompetitive buying method. This method is implemented when there is no time
to issue bids or proposal as the goods or services are needed immediatelgesuacha
not valuable enough to solicit competitive processes; or there are no other companies
qualified to offer the product or service needed. On the other biaahd proposal
solicitation is an open and competitive method used in the purchase ofdlighgoods
or services, where several suppliers are invited to give their offers. Received proposals
will be evaluated according to the criteria and selection method defined in the RFP
(Gardiner, 200p

D767=®.10)4%*.
In this phase the final bid is selected, and the buyer awards the contract to the chosen
supplier, usuallyhelowest bidder. Buyers and suppliers will negotiate which type of
contract and payment method will be used, so that suppliers will take reasonable risks
and obtain incentives that leads to an efficient and economic performance. The award

phase in concludedhen the contract is signé@ardiner, 2005)

D767DF%$,01",.1)+4%$4-,01,4%$
This phase is composed by several activities to manage the contractual relationship and
ensure that the contractor delivers evangltagreed upoim the contract. This phase
lasts until the contract closure. The main functions of contract administration sclude
contract change management; interpretation of specifications; adherence to quality;
warranties; subcontractor managemenanitoring activities; rupture of contract and

dispute resolution; payment schedule and contract cl¢&ameliner, 2005)

D79?A(-.%3."%$,01",
According toSuprapto et al. (2016)he choice of the contract type to be used in a
project is based on factors such as the uncertainties involvipgdtiect or process,
preferred allocation of risk, market conditions andh@use capabilities. The contract

27



type chosen aims to encourage suppliers and buyers to work togeshenghe best

outcome achieved accorditgwith their common objectives drexpectations.
The main types of contracts are:

D7976P4C().A04"(.QFREAS.
This is the favorite type of contract from the viewpoint of a purchaser as the contractor
carries most of the risk. A fixed price for the service is established in advance,
providingthe contractor a high incentive to complete the work on schedule. That is
because any delay in the delivery would be prejudicial mostly to the contractor who will
not get any additional reward for the extra time spent on executing the activities. In
addiion, contraabdrsare forced to perform the contract even if the possibility of a loss is
unavoidable. On the other hand, customers will not be able to control the performance
of the activities executed as much as in other types of contract. Any chatiges in
previously agreed requirements may result in adjustment to the(puger, 2003,
Gardiner, 2005)

D7979E%-,.0(4+/50-(+(%, ..
In a cost reanbursement contract, the costs incurred during the performance are returned
to the contractor. Since only documented costs are reimbursed, contracts may lose
money easily when working on the conditions purposed by this contract. There are two
types of costeimbursement contractSost plus fixed fee andcost plus percentage of
cost. Cost plus fixed fee contract is the most implemented type of cost reimbursement
contract. At the end of the activities, the cost of the performance is reimbursed to the
contrad together with a fixed fee. leost plus percentage of cost the paid fee is a
percentage of the costs incurred during the performance. This contract type should be
avoided as it leads to inefficiencies since the fee increases as expenditures increases
(Gardiner, 2005)

D797=7>(0.,?A(-.%3."%%,01",
There are other types of contracts such as labor hours contract and time and materials
contract. What these types of contracts have in common ibdtiedre padl for service
hours regardless if the required tasks were accomplished. However, the time and
materials contract requires reimbursement for the cost of used materials beside the

payments for hours of servi¢@ardiner, 2005)
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Contractual incentiveare agreements between clients and contractors developed to
enhance performande project parameters that are essential for the client and for the
success of the projedhcentivescan beclassified according to the project’s constraints,
which are cost, schedule, quality asafety In sectior3.1.1, project scopings
described awells as the constraints that form boundaries of projeutsntives ee
completely selfunded as a result of the contractatficiency in saving or using
resources wiselyncentives make the clients expectations and objectives well known
by the contactors. In addition, the best teams will be provided by the contractors to
enhance performance and profitabilityhroughincentives contractor will benefit from
additional financial reward$n the other handlients will benefit from part of the
saving, any benefits generated from the early conclusion of the porjeaher
returns from investment&ardiner, 2005)incentives may also be basedoenalties
such asfee at risk or “pain-sharing”, for performancebelowthe defined targets
(Merrow andMerrow, 2011)

In the following section the different classes of contractual incentives will be described
namelythe cost incentives, schedule incentives, performance incentives andsafety

incentives:

D7=76%%-,.4%"($,4<(-
Cost incentivegan be seen as ambination of rewardhreat since clients and
contractors share undans and overruns of budg@ower et al., 2002)T'hemain

typesof cost incentives are:

e Cost plus incentive fefCPIF): CPIFs used in cost reimbursement contracts in
whichthe total cost of the projectisimbursed plugee will be paid to the
contractoif the determined performance objectives are satisfied. The main
elements of this type of incentive dagget cost, target fee, maximum fee,
minimum fee andsharing formula. Target cost is an estimativefahe total cost
of the work done during the entire participation of the contractor in the project.
Target fee is the payment the contractor will receive if the actual total cost is
equal the target cog®linimum andmaximum fees are the final allowable pfit
received by contractor. Lastlsharing formula determines how the difference
between actual and target costs will be distributed between the client and the
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contractor(Gardiner, 2005, Bower et al., 200E)gure4-1 shows an illustration

of theCPIFmechanism.

£ A
Target cost

Maximum 1 alarget fee
Progy

Minimum fee

Actual cost (£)

Figure 4-1 Cost plus incentive fee mechanisf@ardiner, 2005)

Cost plus target price: This incentive is also implemented in cost reimbursement
contracts. The contramtsreceivea reimbursement of the actual cost plus a fee
A target cost isgleterminedand the contractor shares with the clients in the
savings or in the overrun. Target cost is not fixed since changes can be made as
the contract progresséSardiner, 2005)
Cost plus guaranteed maximum price: This is another type of incentive
implemented in cost reimbursement contracts which works as a cost ceiling.
Here a maximum fee is defined. The contractor shares theysawith the
clients. However, the entire overrun will be paid by the contraityr The
guaranteed maximum price is not fixed since changes can be made as the
contract progressé&ardiner, 2005)
Fixed price incentive (FPI). This incentive is used in fixed price contrats
reward contractors for accomplisg a determined performance. The reward is
objectively measurable and linked to the final price paid. FPI has almost the
same elements as CPIkip price ceiling. If the actual cost is equal target cost,
the contractor receives the target profit. If the incurred costs exceed target cost,
the contractor receives a reward proportional to the additional costs.dbsts
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overrun price ceiling, thadditional costs will be paid by the contractor
(Gardiner, 2005)Figure4-2 shows an illustration of the fixed pedncentive

mechanism.
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Figure 4-2 Fixed price incentive mechanisr(Gardiner, 2005)
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Schedulebased incentiveare implemented in projects that have completion schedule as
the most critical constraintheyare usually based on threat or penaltgving the
opportunity of saving time and costs substantially in an easy and inexpensiva way.
this type of incentiverewards are paitb contractors that deliver services before the
deadlire. On the other hancewards may decrease negative valug beconing
penaltiesdue to passed deadlin@sbu-Hijleh and Ibbs, 1989, Bower et al., 2002).

Schedule incentives can use different typemiafet date The most common aend
of-project and intermediatailestones. Enaf-projectschedule incentives use a
simplistic type oftarget date in which reward@segrantedor penaltiesre incurred
whether services are delivered before ografte date a project is supposed to be
concludedIntermediate milestorsesschedule incentives use sophisticated syfe
deadlinesbasing rewards and penalties according taldteconclusion of milestones
(Abu-Hijleh and Ibbs, 1989).
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Performance incentives are based oretreduation opperformanceneasureveyond
cost and schedule. Some of thetors evaluatedrequality, productivity, technical
management, resouraélization, responsiveness and saf&pntractors will grant
rewarddsf one or more performance targets are achieVbd.evaluated factor will be
chosen accordintp the area of performance a client would like to enhdnaée
contract, evaluation ietvals and performance targets will be defi{®dbshait, 2003,
Bower et al., 202)

D7=7DML3(,?.4%"($,4<(-
Safety incentives grants economic rewards to contractamfmovementsegarding
safey performanceHowever, the effectivity of safety incentivasedoubtful. Merrow
and Merrow (2011points out that safetigased financial incentives should be
discontinued because contractors who already have strong safety system and culture,
will always implement them at work. However, contractors who do not have strong

safety systems, will not havierte to acquire them for the project.
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In this section the main factconsidered when negotiating a drilling contract will be
discussed

J76WM10#(,<1'5(.
The market value of a company reflects not et well the company is doing
financially, but also the quality of service that the company offertanes of crisis,
there is a need to see way beyond market \&@hee any company involved with the oil
industry is directly affected. However, the bist of market value of companies may

guide operator in the search for the best contractor.

This sectionwill give a brief description o§ome of the factarithat impact thenarket

value of a company.

J76767L(<($5( .
The revenue of a drilling company is affectgdfleet size, dayrates and utilization
rates.The revenue generated by the compaareslirectly related wittleet value since
morevaluable fleetsvill generate greater earnind®evenue depends on market
conditions, which are constantly changiimgerefore, wherhoosing characteristics to
determine the market value of a compdiegt value is better than revensiace it

offers a more stable referengéaiser, 2014)

J7679E%S$,01",./1"# %*
Backlogis the vale of existing contract commitmerda$a companyn whichrigs are
working at the time of the evaluatiamdany future contractdt is calculated by
multiplying theremaining contract duratioof a rig fleet bycontract dayrate High
backlogs may increaghe market value of compangace they are associated with
stable revenug¥aiser, 2014)

J767=TF5-,%+(0."%%$"($,01,4%$
Companies wittmanycustomersnay beconsidered more valuable themmpanies
with a small numer of customers This is due to the fact thabmpaniesvhich obtain
most oftheirrevenue from a limited customer base risker since the loss of a

costumemayeliminatea major source of their reven(i€aiser, 2014)
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Net revenue is obtained by calculating contractiddags minuslaily operating costs.
Low operating costwill consequentlyesult in strong market valuations since it can be
trarslatedinto high net revenud@ here are several factors that affect operating costs,
such asrig classsize and age, market competition, poftastructureandscale of
economiesCompanies with a good management contrelyer fleets and efficient
logistic netwok will oftenhave a lower operating cost comparing with their
competitorgdKaiser, 2014)

J767J7A(01,4%*.+10*4%
Operating margins a measure of the cost structure of a companyrépiesentetly
the ratioof operating income to revenue. A high operating ratio means that the company
have large netarninggper dollar of revenue€Companies with new and active rigs

usually presertiigh operating margindaiser, 2014)
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The financial structure of a drilling compahgs todo with how the company combines
debt and equity to finance the constructioffle#t additions. Usig debtto finance rig
constructionincreases the risk dankruptcyand may result in vaableearnings On the
other handdebt may lead to increase the yield to investors since it atteevsompany

to leverage its equitiKaiser, 2014)

J79F?++(,04".4$3%0+1,4%%$
Private or asymmetric informatian a drilling operation contexhay arise when
contractor withhold important informatighat could mislea abiddingprocess. It could
be, for examplea contractor who bids low quality equipmemidamaterias that do not
meet the contractual specificatiokBwever,thereare two methods to deal with
asymmetric informatiorSignaling andscreening. Signaling consistof the request for a
renownedcertificaion or accreditation proving that the contradtotds theequipment
and materiathat meet the required specificationScreening method consists in
evaluating contractors according to qualification critand site visit§Enger, 2011)

J7=14%..
In anegotiation processig important to find suppliers that hatree type of rig that
will fit the purpose of the operatioff the rig type chosen is far from what is needed to

each type of operation, changes will be miadadapt the vessel. These charayes
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costly and time consuming. Therefotiee availability of rig types is an important

element when negotiating with a drilling contractor.

J7=7614*""1--
There are two classes of sichighspecification rigsand standardpecification rigs
High-specificaton rigsare more costly to build, maintain and operétewever, these
rigs can be used to drilh deeper watethan standard riggperate in harsanvironment

or drill in high tenperature antiigh pressure well¢Kaiser, 2014)

Rig class diversification may affect market value. Contractors may operate with both
standardand highspecification rigs. High specification rigs are associated with
premium dayrates in most market conditions. Howewte higher opeating costsnay
result inlower net earninggsigure5-1 showsthe relationshippetweemumber @ rigs
demandednd rig clasgKaiser, 2014)
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Figure 5-1 High-spedfication rigs vs. standarespecification rigs(Kaiser, 2014)
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The number of rigs available and their quality are directly related with the revenue of a
firm, implying the possibility of sustainable earnings and cash flows. In addition, fleet
size and quality affect the ability of drilling companies to obtain fingnfn capital

projects, cost structure and market positidaiser, 2014)

J7=7=T14*3'((,.<1'5(
Fleet value is the sum of the net asset value (NAV) of a company’s rig fleet. NAV is
estimated by using cash flow modatsd rigspecific parameters to calculate the
discounted expected future net earnings of a rig. Fleet value is considered a better
indicator of the value of firms than fleet size since it considers the variation of important
factors such as rig class, dates, specifications and contract stakigure5-2 shows

that there is a positive correlation between fleet size and (ahiser, 2014)

Transccean
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Figure 5-2 Correlation between fleet size and fleet val{iaiser, 2014)

J7=7DT4*.3'((,.1%(.
Fleet age is another factor that affect¢batract negotiatiarOld fleets receive lower
dayrates and utilization, presenting fewer remaining time to generate revenue. They are

therefore, less valuable than new flggtaiser, 2014)
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In thischapterthe main strategies used in contracts to increase the effectivity of drilling
operations will be discussethe first strategy described will Iblee contract typaused
in drilling operations. It will be followed by the incentivagplied in those contracts.

Lastly, key performance indicators will be described.

K76lZ4*."%$,01",.,?A(-
In the followingsubchaptedifferent typesof contracts useah drilling operations will

be examinedThe types arday-rate contract, turnkey contract andfootage contract.

K7676G1MR1,(."%$,01",
Day-rate is the most used type of contract in drilling operations around titek Ve
the name implies, the payments are baseithe amount of day a suppliesesto
complete an operatioin 2018, the day rate for rigs were up to $250000 in Norway due
to the harskfenvironment conditioiBoman, 2018)When this type of contract is
implemented, the suppliers must cover all cost savings such as training and
maintenance. However, suppliers will also become the residual claimant of any money

saved during the operation.

K7679250$#(?."%$,01",.

In turnkey contracts, a fixed price is negotiafi@dthe entire operation resulting in most
of the risks being carried by the suppliers. The contractor must therefore be able to
calculate the cost of the potential risks involved in the operatiorderto charge a
profitable price. This type of contawas first implemented in the 1980s and resulted in
financial losses for drilling contractors due to the pricing charged for the services and
lack of expertise in the management of the operations. However, some companies
managed to build up the expertreguired to operate under these conditions, allowing

turnkey contract to be in use until the present ¢®gsmundsen et al., 2008)

Turnkey contracts are used for exploration wells and well intervention in shallow
waters, utilizing jackup rigs. The positive side of these contract is that it gives strong
cost incentives to drilling contractors and it may leadut in drilling costs. One of the
downsides of turnkey contracts are the difficult and expensive renegotiations. In

addition, drilling contractor live constantly under fear that oil companies will offer the
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most difficult and riskier wells on this typ# contracting, resulting in low profitability

and delays at the end of the opera(i®smundsen et al., 28p

K767=P%%,1*(."%%$,01",..
Footage contracts is a type of contract mostly used in onshore operations with
predicable drilling costs. Remuneration builds up on the number of meters drilled to a

specific depth. Both drilling contractors and operators assamefpthe risks.

Nowadaysfootage contractare rarelyused due to the increasing degree of complexity

in drilling operations, causing the depth of wells owdsi@ contractor’s control. First,

the progress of the operations is affected by a large numfilservice companies.

Secondly operators often need to change the drilling programs to adapt to unforeseen
formation challenges and other factors, resulting sometimes in change of drilling depth.
Therefore, footage contract is not the most efficienturggnation method since any
change needed in drilling depth would have to be anticipated by a renegotiation of the

contract.

K798%"($,4<(-
Drilling operations are highly focused tcompensation schemes based on incentives.

The next subsection will describe thgpects involving incentives in drilling operations.

K7976 E>1"($*(-. 4$.4%"($,4<(.)(-4*$
Incentive packages are difficult to desdyre to the fact thaheasurement of the
contractor’s performance is a quite challenging task. Performance in activities involving
safety, for example, is not easy to evaluate. Therefore, incentives will be related with
performance in other types of activities that are more feasible for evaluation, such as,
rate of return and productioHowever these incentivesay lead to problems caused
by a reduction of focusegardingsafety aspects, which can be resolved by control

measures, safety standards and regulaf©Osmundsen et al., 2006)
Other challenges involvinthe designof incentivesare:

e Unrealistic requirement3 here must be feasible raggments so that
contractors may obtain the reward determined by the incqudiskage.
Requirementghat are impossible to be nmabkethe effect of incentives adverse
to what is expected @smay increaseemuneratiorior contracts without

impacting theefficiencyof the operationgBakkevik and Osmundsen, 2017)
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¢ Asymmetricinformation: There are many details involving drilling operations
that contractors are aware about but are unknown to opef@sraindsen et
al., 2010)

e RenegotiationThe possibility of renegotiating contracts decrease the effect of
incentives(Osmundsen et al., 2010)

K7979N">()5'(.4%"($,4<(-
As mentionedibove, the most used types of contrat@rilling operationsare tunkey
and dayrate contract.

In day-rate contracts, differentiation in rates is used to introduce schedule incentives for
time reduction as contractors receive penalties for down Tilmecontract definetypes

of day-rates, which varies according to the status of the operalibaday-rates types
areoperating rate per day, standby rate per day, moving rate per day, suspension rate

per day, lay-up rate per day, redrilling rate per day andno payment rate. Table6-1

shows an example of how dagtes are differentiatg@@smundsen et al., 2006)

Table 6-1 Day-rate differentiation

Types of rate Value ‘
Operating rate per day OR

Standby rate per day OR x 0,95

Moving rate per day OR x 0,85

Suspension rate per day OR x 0,50

Lay-up rate per day OR x 0,50

Redrilling rate per day OR x 0,30

No payment rate 0

Without schedulé incentivesday-rate contracts could be compared wittost
reimbursement contracts with incentives with low impact in the reduction of operation
time (Osmundsen et al., 2006)

A downside of shedule incentives iday-ratecontractds that it presents a detrimental
effect on safety since maintenance or reparas@upposed tbe carried out without a
delay or gpause on operations so that therd a@no penalties for down time. A

solution for this problem is including a clausdhe contractn whichdefinesa number
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of hours reservedermonthto ensuranaintenance and repair will be dajf@smundsen

et al., 2006)

K797=8%"($,4<(-.)504%*.-,1$)/?.A(04%)-

During the standby period, also known as-flate operation activities such as running

casing and BOP tests are done. This periodpeesented ifigure6-1 as the horizontal

part of the graph since at this moment the depth of the well remains constant. The

contractors may have an option of insteattilgg a dayrate remuneratiorgndconclude

these types of activities for a lump sum. This works as an extra incentive for increasing

efficiency in the planning and execution during standby periods. This strategy also

transfers most of the risks relatedhwproblems during operation, such as equipment

failure, to the contractqHyne, 2012)

Time vs Depth Graph
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Figure 6-1 Time vs Depth graph comparing planned vs actual progress (Hyne, 2012).
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In drilling operations, ghedule incentiveare basicdy penalties applied whethe

operating rate decreasétwever, there are other types of incentikeswn as

compensation for progresshich contain various degrees fifiancial reward paid

beside fixed dayatesas the operation progressésis type dincentive is used to a

narrow range and with a moderate scdpaddition, they must be compatible with the

operation schemes so that they will not have a contrary effect on the proigitess

40



activities, making sure that all the pastinvolved will be pullingin the same direction.
Another important consideration when implementing incentives for rapid progress is
that they must reach those who take important decisions and those responsible for the
execution of critical efforts. In operations executethe North Sea, performance

incentives are useas compensation for rapid progré@smundsen et al., 2006)

K797JB+A'4"4,.4%"($,4<(-
Implicit incentives are not included in the compensation format of rig contracts but may
affect the efficiency of operation in an indirect waere are two types of implicit
incentives used in drilling operatiorsd evaluation criteria andremuneration for next
contracts. Bid evaluation criteria is considered an incentive since tweard ofrig
assignments are based on historical figuresdaitiohg efficiencyof past operations.
Remuneration in the next contract will also work as an implicit incentive as companies
with a good performance throughout the operation will work toward a hightenrthe
next contractOn the other hand, companies withuamsatisfying performance may risk
a lower rate in the next contract or even unemployment at the end of the actual contract
(Osmundsen et al., 2008)

K797KN13(,?.4%"($,4<(-
Safety incentives can be based on financial consequentesevent of accidents. The
use of this type of incentives is supported by the belief that increasing the percentage of
risk associated with accidents borne by the contractor will increase focus on safety
(Osmundsen et al., 2006)Jowever, there are disagreements on the efficacy of safety
incentivesas itis believed that they exert pressure on workers to avoid reporting
accidents. It is also believed that these incentives are not fair since even those who did

not have possibility to prevent or mitigate accidents will be puni@bedereux, 2012)

K7=M(1-504%$*.U@8
Key performanceéndicators(KPI) arequantitative informatiomsedto manageevaluate
and compare theerformance otontraced compaiesduring operationlt allowsthe
customers to make sure that the contractors are delivering their services according to the
standards of efficiency and quality that they agreed on beforek&sl can be defined
by thecustomersor by contractas which alleadyhavepredefinedheir project

management methodology, metrics and KRisrzner et al., 2011)
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KPIs areessential for flanning, controlling and decisiemaking during operations
However, there are not may companies wheddly monitor KPIs, but instead work
with wrongperformancaneasuresAccording toBadawy et al. (2016}here are four

types of performance indicators:

¢ Result indicator (Rl)tells what have beearchieved.

e Key result indicator (KRI)tells what have been accomplished wittfis on
critical success factor

e Performance Indicator (PRells what must be done.

e Key Performance Indicator (KPKells what must be done tmave a great

increase in the performance.
According toKerzner et al. (2011XPI can be anatongally defined as:

e Key: a critical factor hatmajorly contributes for the success or failure of a
operationA metricis only considered “key” if it can make or breakna
operation.

e Performanceacontrollable metrichat can beuantified measured and
adjustedThere is no reason to measure factaisre the outcomes can’t be
changed.

¢ Indicator:areasonabldlustration of actual and future performance.

K7=790@8=101",(04-,4"-
According toKerzner et al. (2011the SMART Rule, whichis broadly used to establish

objectives for projects can also be usedlentify some characteristics of KP®jch as

e S =Specific. KPIs must be clear arfdcusmustbe kept on the performance
targets

e M = MeasurableKPIs must be expressapliantitatively.

e A = Attainable KPIs mustprovide targets that are achievable and reasonable.

¢ R =Relevant or realisticKPIs must be relevant to the activities implemented in
the projects.

e T =TimebasedKPIs must estipulate deadlines
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However, the applicability of the SMART Rule inP#s is quite questionablecausdt

does not mention one of the main characteristi¢€Rd§, which istheactionable targets

allowing the useto control outcomes.

Badawy et al. (2016ndKerzner et al. (2011describe David and Wayne W.

Eckersors twelve parameters, which gives a more complete set of characteristics for

KPIs,which are:

1.

Aligned: KPIs must agree and cooperate withdtrategies and objective
adopted by theustomers.

Owned KPIs are usually owned lgyleader o group responsible foine
outcomeof the KPI

Predicative KPIs arethe main indicators of th&andard of performance that an
organization desisto obtain

Actionable KPIs measure only what cée improved They are formed by
timely, actionablalatathat with interventiortan change the final outcoroé
operations.

SparseKPIS must be few in number&eeping the user focused on higddue
tasks insteadf getting distracted with too marmetails

Simple: KPIs must be easy to understand straightforwardgiving clear
indications ofwhat is expected to accomplish.

Balancedand linked KPIs should spportandbalancesach otheinsteadof
underminingeach other

Trigger changeKPIs should initiate a chain reaatidriving to the desired
outcomes.

StandardizedKPIs must be based standard definitions, calculations and rules
to facilitate integrabn throughout theperation

10. Context drivenKPIs apply targetso performances, allowing usernteasure

their progress over time.

11.Reinforced with incentivegzompensation and incentives can be attached to

KPIsto magnify their impact in the operation.

12.Relevant KPIs must be constantly renewed and refreshed so thaatbey

continwouslyrelevant.
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Developingcomplete, accurate and usefiRls is a challenging task KPIs are not

well designed, they may not work as a reliable performance managemeninools

addition,incorrectKPls mayaffect negatively the relationship between clients and

customers, sinclead targets lead wnsatisfactory performanceSullen (2009)

describes thenain steps in developing KRl&hich are

Allocate Responsibilitie: All major activities must be listed artide
accountability for theccomplishmenof each actiity must be assigned to a
party.

Conductstakeholder assessmelatentify the expectation of each stakeholde
andto what degree each of them ammmittedto the contract.

List KPIs: Prepare a list of the KPthe will be used.

SetKPIsthresholdsset target goatahich will represent the top lineninimum
performance requiregthich will represent what is expected of the contractor
and theabsolute threshold which represents the bottom figeire6-2 showsan
example of KPIs thresholds.

Generate calculation methddentify the method for data gatheringake sure
the formula is not complicatesb that the stakeholders can understand them
easily and mke sure thesource dataf measuremens reliable and accessible.
Prototype reportdDesigndetailed performance repoxs a highlevel
dashboardor general distribution.

Conduct testsAnalyzecurrent measuremenis set realistic baselines for KRIs
predict expected results from KR&smake sure they will lead to the best
outcomes and predipbtential undesired results so that risk mitigation actions

can be implemented.
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Performance
Characteristics
Superior
Target + 10%
Performance Target Normal
Target — 10%
Unfavorable Expectation Caution
Target — 20%
Urgent Attention

Figure 6-2 An example oKPIs thresholdgKerzner et al., 2011)

K7=7D@&1,1.*1,>(04%*
A while ago the only KPIs analyzed in difést types of operations where time and
cost Nowadays theraremany othedifferent typesof data gathered tmeasure KPls

such asobservationsranges, simulations, statistisgmpling techniques and human
judgment(Kerzner et al., 2011)

Data gathering is done by different typesoftware Figure6-3 shows an example of

data gatherindpr KPI analysis of a drilling operation.
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Downtime (IADC 8) for Rig Group
Total: 53.75 hrs (4.99%)

Safety Incidents for Rig Group
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Operations Time for Rig Group Total Man-Hours: 18,288
Total: 1077.25 hrs -
Name Events |Days Since
Lost Time Incidents 3 8
Medical Treatments 6
First Aid Treatments B 0
Record Events 0
TRIP Spill Events 0
28300 Near Miss Reports 12
High Potential Incidents 0
Dropped Objects 0
Stop Cards 0
EVALUATE
Restricted Work Cases 0
Fatalities 0

Figure 6-3 Example of data gatherindor KPIs (Infostat, 2014)

Data should be gathered and analydaily so thatthe contractors can be aware of how

they areperforming their activities flperformance is falling under the predefined

targets, correctican be made to improve the efficiency of the opergBmmnett,

2013)

46




V7G4-"5--4%%

In this chaptewe will discusshowrig contract typesincentives and KPI measurements

affect the efficiency of drilling operations

V76l74*."%$,01",.,2A(-
Suprapto et al. (201@)d a researchsingthe partial least square structural equation
modeling (PLS SEM) to investigee how contact typesaffectthe ownefrcontractor
collaborative relationship artle performance of projectSwo dimension®f the
ownercontractor collaborative relationship were analyZédstdimension is the
relational attitudesvhich are norms and commitmehat the leadershigroup,
represerdgd byownersand contract® develop and shate administrate thejproject
specific relationshipThe second dimermn studied was teamworking qualitywhich
analyzehow the owner team and thentractor teannteract socially and professionally
when executing a projedhccording toSupapto et al. (2016)elationalattitudes have
no direct effect in performance improvemedh the other handeamworking quality
has a significant effecn theincrease operformance efficiency-However, relational
attitudes will still affect prformances indirectlgince they increase teamworking

quality significantly.

Suprapto et al. (201@&nalyzed a fewontract types, such &ged price contracts and
reimbursable contracts, known indrilling operations respectively asrnkey contracts
andday-rate contracts. Fixed price contractgive flexibility and less administrative
burden to contractors since it demands iegslvement from the clients. On the othe
hand,fixed price contracts may resultadversarial clieatontractor relationship when
changes of circumstances artkeing the execution phase of projeéisrther,
reimbursableontractsequired more intervention and support from cliefdsilitating

a collaborative clientontractor relationship and an integrated tedimwever the
contractor may perceivibat theclientexerts more pressure so thfa target cost and
schedule can be achieved. In addititw client may perceive an increaseadtlitional

work done by the contractor which resuttsncrease in the previously estimated cost.

At the end of the researcBuprapto et al. (201&pncludes that contract types moiat
have anydirect effect oimproving performance in projecsince there isot a real
difference in the performance whether the contract implemented is a fixed price or a
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reimbursable contracOn the other hand, contract types could have an indingetct
in performance improvemebecauséeamworkingtends tancrease quality

significantly, resulting in a performance improvement.

V798%"($,4<(-
In their research usingLS-SEM, see previous subchapt8uprapto et al. (201@&)Jso
analyzed how incentives affects the ownentractor collaborative relationship and the
performance of projectSuprapto et al. (201@&pncludes that contractual incentives
will not have a direct effect in the performanceagiroject. That is because the positive
effects that incentes would have by giving a financial gain as a reward for efficient
execution are often annulated as the incentives may not enough to motivate contractors

in the work itself or in making the changes needed to obtain the stipulated.reward

In addition, basig incentives on performance parameters could lead the contractor to
direct morgocuson efficiengy than in the quality ofhe operation as measurements of

efficiency can be easier to obtain than measeramof qualityF¢ rland, 2011)

On the other han&uprapto et al. (201@hat contractual incentives exertiadirect
effect in improving performance, since it improves relational attitudes, leading to a

better teamworking quality, which will finally result in performance improvement.

V70@8
KPIs providea detailed view of factors that affect the operatimmd separates between
uncontrollable and controllable factevhich are those that can be improvéte
qualitative informatioroffers a real opportunity to improve operations because they
allow critical factors to be discovered and dealt with.

KPI is used to increase effectivity and efficiency of operations because it sets targets,
resulting in anatural competition between contractors and impacting their reputation.

For example, if a contractor is executing the running of casings with a speed above the
target, the natural reaction of other contractors is to search ways to impriove the
performanceso that they can execute this activity as fast or faster. Contractors who
remain under the target will have their reputation negatively impacted and will represent
a risk for the conclusion of the operati@ferzner et al., 2011, Lenning, 2014)

KPIs can also be used to decrease nonproductive time, which can havié@asig

impact in the total duration of operatiomenney (2011gxplainthroughan experiment
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duringan operationhow KPk can be used in combination with automatic operation
detection technology and rigorous dgtaality control to determine nonproductive time
and eliminatdnvisible LostTime (ILT).

The experimentvasdone by observing anmbllectingdataof different crewawhich
wereperforming the same operatidLT is definedas the cumulative time above the
target valuesetby the KPI. The performances of each gratgszecomparedand the
best performancerasthe one with thgpercentage value, indicatinige smallest
cumulative time above the targ&everal KPlsvereanalyzed tandicatethe best
overall performancdn Figure7-1it is possible to visualize discrepancyn the routine
of crew J compared witBrew H in the middle and end of thggerformancewhich
were during meal time and before crew chaddeer demonstratinghe graph to the
crews, the problem was solved betwdsemselves a€rew J became aware ththey
were not following the same procedufeslunch and crew change thHatew H was
following. As resultCrew J changed their actions, savingdi@utes per day of rig

time, which would bepproximately 1 rig day in every 1,5 mon{inney, 2011)

Comparisorbetween riggaused by KPIs can also result in increase of efficiancly
decrease nonproductive tirre the same experiment,was discovered differences in
the procedures for executiof drilling-slip-to-slip connection between two rigs, named
Rig 1 and Rig 2Rig 1managed to execute the activity much faster than Rég the

end of the experiment, both righowed a great improvememtith Rig 1 improving
theirdrilling-slip-to-slip time by 31%, and Rig 2riproving their time by 32.5%
(Denney, 2011)
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Time, hours:minutes ——— Benchmark
Figure 7-1 Weight-to-weight KPI report (Denney, 2011).

Based ortheexperiments and the considerations above we @aclude that KPIs have

a direct impact in the increase of efficiency of operations.
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This thesis had the objective of investiggthow differentcontract strategies can be
used to increasefficiencyof drilling operations. Three contract strategies have been
studied, which are contract typesntractuaincentives and KPIdBasedon the
discussion presented in theeviouschapter, he conclusions obtained at the end of this
research are:

e Contract types do not exert a direct influence in the improvement of efficiency.
However, they affect efficiency indirectly by improving teamworking quality, resulting
in a performace improvement.

e The same happens with incentives. The effect incentives would pioviidancial
gain as reward for an increase in efficiency is annulated by their negative consequences.
However, incentives could affect performances indiresthge it improves relational
attitudes, leading to a better teamworking quality, which will finally result in
performance improvement.

e The best method to increasticiencyis by using KPIs. The natural competition
between contractors, caused loynparing their KPIs, will result in efficiency
improvement. KPIs will also lead to a reduction of nonproductive time by identifying

and eliminatingnvisible LostTime (ILT)
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ACWP.
BCWP
BCWS
CBS
OBS
PBS
WBS
RFP
KPI
KRI

RI
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ILT

Actual cost of work performed
Budgeted cost of worgerformed
Budgeted cost of work scheduled
Cost breakdown structure
Organization breakdown structure
Product breakdown structure
Work breakdown structure
Request for proposal

Key performance indicator

Key result indicator

Result indicator

Performance indicator

Invisible Lost Time
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