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IHSEnergy

As the industry’s authoritativeproviderofinformation,analytics,  

and insight,IHSEnergy is whereorganizationslook firstfor market

trendsand to see the bigpicture.Wehelp companiesunderstandthe 

interconnected,dynamic forces that shape theworld’senergymarkets 

throughour expertise in Economics and CountryRisk, Chemicals,and 

energy dependent industries.

Our experts and analytical tools enable clients to continuously 

improve their strategy and operations across the entire energy value 

chain. We have a global network of 1200+ experts and consultants 

located in all key energy markets around the world ready to assist 

customers inoil and gas, powerand coal companies, aswell as energy 

ministries and agencies, renewable technology firms, and financial 

and energy servicescompanies.

IHSEngineering Solutions

As an integral part of our petroleum engineering and geological 

consulting work, IHS develops products and services that are sold, 

supported, and used extensively in global markets. Our innovative 

software incorporatesthe latest in technology, and providespractical 

and advancedsolutions for reservoirengineeringandproduction  

optimizationprojects. Weremainon the leadingedgeof research

in reservoirengineering, and implement "bestpractices" intoour 

software and services.

IHSFekete Reservoir Engineering

IHS offers strength of expertise in the interdisciplinary cooperation 

between our team of reservoir engineers, geologists, geophysicists, 

petrophysicists, production engineers, simulation engineers, and 

computerspecialists, allwithonegoalto help customers tooptimize 

production.Wecan provideboth short-term and long-termconsulting 

services to provideanswers,analysis,and interpretationofdrilling and 

operationsresults.

IHSEnergy
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WeFocus on Connecting Data
The majorityofanEngineer’s time is spentmovingdata between different 

sources. IHSEngineeringSolutions tightly integrate softwarewithdata

to eliminate duplicate data entry and manual data transfers, allowing 

engineers to focuson their realwork.Our tools connect directly to company 

databases, third party software and IHS data sources. Our integrated 

reservoir and production engineering suite allows organizations to quickly 

determinehowsubsurface behaviorwill affect production and how

surface infrastructureplans willaffect reserves. Designed byengineers, the 

software is practical and easy to use.

IHSEnergy

IHSPetroleumData
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IHSMarkit now offers  

Harmony in a single and  

multi-user capable platform  

where you can now perform  

well production forecasting  

usingmultiplemethods in  

one powerful multi-user  

capable tool.
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SOFTWAREIHSHarmony™

Well Performance Analysis Environment

AComprehensive Desktop Engineering Application

Reservoir engineers rely on IHSHarmonyeveryday toanalyze 
oil and gas well performance and estimate reserves. With a 
full suiteof robust reservoir engineeringtools in oneplatform,
Harmonydriveswork efficienciesand allowsengineers to uncover 
unrecognizedvalue throughdefensiblescientific analysis.
Create commoncorporateworkflowsto harness your company's 
technical expertise, and share interpretations to determine the 
best asset valuationand developmentstrategies.

ExtractMaximum ValueOut of Well PerformanceData as  
Efficiently as Possible:

– Reads most industry standard data formats, can connect to 
any ODBC registered production databaseand easily exports 
forecasts foreconomics evaluation into 3rd party applications  
or internal tools.

– Contains industry-leadingdatagraphing and diagnosticstools.

– Containscomprehensivetools for thepreparation, organization, 
reportingand querying ofdata.

– Connectsdirectlyto IHSWell &Production Data.

Make Better TechnicalDecisions by Bringing the Power 
of Advanced,RigorousReservoir Models to Every  
Engineer’sDesktop:

– Providessophisticateddynamic reservoir modeling in an 
easy-to-use interface.

– Contains industry-leadingsoftware tools for analyzingwell 
performance in conventional, tight,shaleand coal-bed  
methane reservoirs.

– Quantify uncertainty in production forecasting and reservoir 
characterizationusinga probabilistic approach (e.g.stochastic 
process);commonly referred to asMonte Carlo Simulation.

Reduce ITOverheadby CombiningMultipleApplications 
into One:

– IHSDeclinePlus,IHSRTA,IHSCBM,IHSVirtuWell.

Createa Customizable, CollaborativeEnvironmentWhere  
EngineeringKnowledge is Shared:

– Create customtemplatesand analysisworkflows.

– Collaborate locallyor remotely.

– HarmonyForecastand HarmonyReservoirallow for  
server-based multiusercollaboration.All data and results 
canbe storedcentrally for auditingpurposes.
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SOFTWAREIHSDeclinePlus/Forecast™ Member of the IHSHarmony™Environment

Production Analysis &ReservesEvaluation

Best-of-Breed Reserves Evaluationand Management Tools

Production Data Analysis:

Analysismethods in IHSDeclinePlusand IHSForecast  
(multi-user) include:

– Arps, including limiting decline.

– StretchedExponential,Duong, and multisegmentmethods.

– TypeWell.

– Volumetricsand MaterialBalance for gasand oil.

– Ratio analysisand associatedforecasting.

Advanced Workflows:

– Mixand matchappropriateanalysistechniques into a 
singleworkflow.

– Forceconsistencyof resultsbetween methodsby  
linkinganalysis.

– Develop, save,and share hierarchies, plot templates,datagrids, 
and custom workflows.

– Foster a consistentanalysisapproach across teamsofanalysts.

ReserveEvaluations:

– Assign reserve classifications to wellsor groupforecasts.

– Consolidateforecasts basedon classification and hierarchy.

– Connect to industrystandard economic tools.

– Automatic consolidation updates.

Type Well Analysis:

– Normalizewell production to create a typewell.

– Average, P10,P50,orP90.

– Apply typewells to new locations orwellswith limiteddata.

– Normalizerates on attributes likehorizontal length, number of 
stages, ornet pay.
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CASESTUDYIHSDeclinePlus/Forecast™ Member of the IHSHarmony™Environment

Evaluating Tight Gas Using Traditional Methods

Objectives:

– Identify appropriateanalogwells for typewell forecasting.

– Create typewell decline curve foruse in undeveloped locations.

– Apply typewell decline curve to wellswith limitedproduction 
historyand adjust to wellperformance.

Background:

– Tight gas play in NortheastB.C.

– 37producing wells in area of interest, 2with limited 
production history.

– 10planned well locations requiring forecast for provedplus 
probableundevelopedreserves.

Analysis:

– Use typewell decline to create averageforecast for the area.

– Apply typewell forecast to wellswith limited historyand 
well locations.

– Create consolidation for field total production and compareto 
consolidationwithout locations.

Results:

– Typewell decline basedon the averageperformanceofwells.

– Undevelopedlocationsadded to GIS.

– Typewell forecast applied toundeveloped locations and wells 
with limitedproduction history.

– Consolidationsbasedon reserve types foreconomics.
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SOFTWAREIHSRTA/Reservoir™Memberof the IHSHarmony™Environment

RateTransient Analysis

Put YourProduction and FlowingPressure Datato Work

EstimateHydrocarbons in Place:

IHSRTAprovidesmultiple independent techniquesforestimating 
original oil and gas-in-place (OOIP/OGIP) and expected ultimate 
recovery (EUR)without theneedfor shutting in the well.

Reservoir Characterization:

Access the most comprehensive collection of production- based 
methods available for determining permeability, drainage area 
and stimulation effectiveness. Methods range from straight-line 
analytics and typecurvesto analytical and numericalmodelswith 
historymatching.

Operating Diagnostics:

Usecustomizablediagnostics "dashboards"withbuilt- in plotting  
functions to identify and account for data correlation problems, 
wellbore configuration changes, liquid loading in gas wells, 
measurement errors, changes in water/condensate yields and 
other importantoperational issues. Other diagnosticplots in IHS 
RTA can identify aquifer pressure support, well interference and 
wellproductivity loss.

UnconventionalOil and GasAnalysis:

Access practical, industry-leading tools for analysis of 
unconventional reservoir performance that combine proven 
empirical and analytical techniques.The UnconventionalReservoir 
Module (URM) is a simple yet robust tool for quickly evaluating 
reservesand providingbulk reservoir characterization.

Efficient, YetRigorous ForecastingTools:

IHSRTAoffersa comprehensive suiteofeasy-to-use analytical and 
griddednumericalmodels.Ournew "Hybrid"model is a numerical 
model with analytical model-like speeds. Models support 
conventionaland unconventional completion types. Complex  
dynamicssuchasdual porosity, pressure dependentpermeability, 
rock compressibility, relative permeability, multiple layers and 
adsorbed gas can be modeled. Reduce history match time using 
automatic multi-parameter regression and forecast different 
operational scenariosto maximizereturns.

Fast,Probabilistic Forecasting thatHonors Production:

Unlike most probabilistic forecasting tools, IHS RTA allows users 
to create model based, probabilistic forecasts which honor the 
production history. Forecastuncertainty isreducedwith each data 
update.Themodule runs much faster than traditional simulators, 
so can beapplied to a largenumberofwells in a practical
time frame.
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CASESTUDYIHSRTA/Reservoir™Member of the IHSHarmony™Environment

Where Should I Drill my Next Well?

Objectives:

– Identify the optimal drilling location foran infillwell.

– Determine if offsetwells are interfering with theoriginal 
producingwell.

– Estimatetotal reservoirOGIP.

Background:

– Conventionalgas reservoir in westernCanada.

– Field had produced for oneyear.

– Limitedshut-indatabut goodflowingrate and pressure data.

– Optimizeproduction ofproducingwells.

– Threewells in study:

– Primarywell cameonat 1.6MMcfd.

– Firstoffset cameon at 2.0MMcfd.

– Second offset wasmarginal producer.

Analysis:

– Traditionaldecline analysis(ratedataonly):

– Identifiedultimate recovery of~1.4Bcf.

– Inconclusive about interferenceeffects.

– Advanced decline analysismethods  
(using flowingrateand pressure data):

– Estimatedminimum reservoir OGIPof4.8Bcf.

– Confirmedinterference between original producingwell 
and first offset well.

– Defineddrainagearea and boundaries foreach well.

Results:

– Providedjustificationto support theplanned infill 
drillingprogram.

– Confirmedthat one offsetwellwas interfering with theoriginal 
producingwell.

– Generated estimateof reservoir OGIPthat wassubstantially 
higher than predictedby traditional decline analysis.

– Identifiedoptimal drilling location fornew well.
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SOFTWAREIHSCBMMember of the IHSHarmony™Environment

Coalbed Methane Reservoir Analysis

Practical Toolkit for CBM Engineering Needs

Production Data Analysis:

Use type curves and reservoir models to match the production 
data and flowingpressures.Use the matchesto estimate  
properties such as permeability, skin, and drainage area and to 
diagnoseproblemssuch as liquid loading,interference and change 
in operatingconditions.

Production and Field Optimization:

Forecastwell performanceusingvariable bottomhole flowing  
pressure and skin. Evaluate the benefits of compression, 
stimulation,and infilldrilling.Quickly import reservoir properties 
into IHSPiper to designand optimizeyour gasgathering system.

ReserveEstimation:

Multiple analysistools areavailable to estimatetheoriginal-gas-
in-place (OGIP), expected ultimate recovery (EUR), and recovery 
factor.These include deterministicmethodssuchas volumetrics, 
static and flowingmaterialbalance and traditional decline  
analysesas well as probabilistic risk analysisusingMonte
Carlo simulation.

Modeling Capabilities:

Analyticaland numericalmodels can beutilized to characterize 
a reservoir. ApplysingleVertical/Vertical Fracture/Horizontal
numerical wellmodels tohistorymatch theproduction orgenerate 
post-historyforecast for multi- phase (Gas-Water)production.
ApplysingleVertical/Vertical Fracture/Horizontal/Composite/  
Multilayerwell-reservoirmodels for singlephasehistorymatch 
and production forecast.

Multi-Layer Capabilities:

Multiple layers of coal or sand can be included in a model. The 
model can then be used to generate a production forecast for 
each layeror historymatch thecommingledproduction ofa well 
completedand producingfrom several zones.

(a)Model selectiontool (b)Aplan viewofpressure 
propagationin a numericalhorizontalwellmodel.

Likelyspan for gasand water ratesobtained  
from MonteCarlo simulation.

Gas productionforecastbasedonvariable 
bottomholeflowingpressure.

Historymatcheddata.Regionson theplot  
illustratethe liquid lifting/loadingpossibilities.
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CASESTUDYIHSCBM Memberof the IHSHarmony™Environment

How ManyMoreWells Should WeDrill?

Objectives:

– Forecast future production and reservesupdate.

– Optimizeproduction ofproducingwells.

– Identify the infill drillingpotential and devisedevelopmentplan.

– Builda gasgathering model that could beused for 
field optimization.

Background:

– LargeCBM field in theUSA,withcomplexreservoir behavior.

– Largevariation in reservoir properties.

– Changinggas compositiondue topresence ofCO2.

– Inexcessof25years ofproductionhistory.

– Several hundred wellsare tied into a complexpipeline network.

Analysis:

– Historymatched production data (gas rate,water rate,wellhead 
pressures) from each well.

– Generated production forecasts for gas,water, and CO2 fraction.

– Accounted forunique CBM characteristics suchasbinary  
desorptionand matrixshrinkage.

– Built and calibrateda gasgathering model usingthehistory 
match results.

Results:

– The permeabilities obtained from history matching were found
to be greater than 30md in some areas and as low as 0.1md in
otherareas.

– Locations wheredrainage areas were less than the well spacing
were identified forpotential infill drilling.

– Identified100+candidate wells for artificial lift.

Usebinary isothermswhen fractionofCO in 
theproducedstreambecomesimportant.

Historymatchingand post-historicaldata 
production forecast.

Two-phase productionforecastfor a multi-
layer(2coal&1sand) reservoir.

Bubble map displayingwell drainagearea.
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SOFTWAREIHSVirtuWell Member of the IHSHarmony™Environment

Wellbore Optimization

Efficient Flow from Sandface to Surface

Model Complex Well Completions:

– Create schematics fordifferent well geometries.

– Consider taperedtubingand/orcasingcompletions.

– Includesingleormultiple perforations.

– Access databaseofstandardcasing, tubing,coiled tubingand 
drillpipe sizes.

– Perform singleormultiphase flow(gas,oil and/orwater) 
calculations throughtubing, annulus, casingorflowlines.

– Makeuse of static,production or injectiondata.

WellDeliverability and Liquid Loading:

– Usevarioussources to generatepast, currentand future Inflow 
PerformanceRelationship (IPR)curves.

– Create Tubing PerformanceCurves (TPC) consideringdifferent 
production scenarios:

– Change of tubingsize,use of coiled tubingor velocitystrings.

– Alternateflowpaths.

– Effect ofusingartificial liftor compression.

– Identify and evaluate conditions such as:

– Liquid loading.

– Erosion.

– Useof soapingagents for liquidremoval.

CreateIPRs for UnconventionalWells:

Inflowperformance in tight reservoirs is not well describedby 
traditional IPRequations.

– IHSVirtuWell solvesthis problemby allowingthe creationof 
IPRs based on analytical models which model all reservoir 
flowregimes.

– The IPR can be viewed at any future point in time, allowing 
production engineers tounderstandfuture inflowperformance.

– Thisprovidesopportunities to investigateany uplift potential.

– Multiple scenariobasedon hypothetical wellbore  
improvements(artificial lift, tubingchanges, etc.) can be created 
and analyzed.
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CASESTUDYIHSVirtuWell Member of the IHSHarmony™Environment

This Well is Loaded Up.What Should I Do?

Objectives:

– Identify if thewell is liquid loaded.

– Evaluate solutions to improvewellperformance.

Background:

– Vertical gaswell in eastTexas.

– Well hasnowproduced for4months.

– 2-7/8” Tubing to 11,200ft.

– 5-1/2” Casingto 11,540ft.

– Perfs from 11,150ft to 11,237ft.

– No bottomhole flowingpressuresmeasured.

– Well history:

– Initial PR=6,600psia.Current PR =5,840psia.

– Initial productionwas1.20MMscfd at 320psia WHpressure.
WGR=15bbl/MMscf.

– Current gas rate is approximately0.65MMscfd and 
intermittent.

Analysis:

SF/WHAOFModule

– The initial surfacerate and pressure areused to obtain the 
sandfaceand wellheaddeliverabilitycurves.

GasAOF/ TPCModule

– Ata wellheadpressure of320psia and 15bbl/d ofwater the rate 
requiredto lift liquids is 1.09MMscfd.

– It is confirmedthat at thecurrent flowingconditions wehave 
liquid loadingproblemsin thewell.

– Solutions to this problemareexplored(useofa compressor, 
coiled tubingand a combination ofboth).

Results:

– 1-1/2" coiled tubing was installed and the well unloaded as 
expected. Newwells in thearea have sincebeencompletedwith 
1-1/2" coiled tubing from initialproduction.
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SOFTWAREIHSWellTest

Advanced Pressure Transient Analysis

Everyday Well Test Data Interpretation Tool

Analyze Build-Upand Drawdown Data:

Load and plot data with easy-to-use import and filtering tools. 
Built-inwizards guide theuser from data input throughanalysis, 
modelingand forecasting. Data from "controlled" tests or
"un-planned"build-ups on producingwells areeasily prepared  
for analysisusingthe flexibledata managementfeature.

AnalyzeMini-FracTests to Estimate ReservoirPressureand 
Permeability in Tight Formations:

Pressure fall-offdatafrom mini-fractests can beanalyzedusing 
pre-closure and after-closure analysis techniques to identify 
fracture closure, quantify leakoff coefficients and estimate 
reservoir pressureand permeability.

IHS WellTest has the ability to advance after-closure analysis 
beyonddiagnostics and straightline analysisto include modeling 
capability.The modelsare consistentwith the work ofM.Y.Soliman 
and D.Craig and showgoodagreement withK.G.Nolte’s solutions 
when radial flowis achieved.

Predict Deliverability Performance:

Using results determined from pre-frac tests, predict the
deliverability performance for different frac properties to
establish optimum frac design.

Leverage WellTestResults in FieldDevelopment 
and Planning:

Greater insightsare often achievedby combiningdifferent analysis 
results together. A direct link between IHS WellTest and IHS 
Harmony makes this possible. Bring well test modeling results 
directly into IHS Harmony. Leverage Harmony’s production data 
analysis and field level visualization capabilities in order to paint 
thewholepicture.
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IHSWellTest CASESTUDY

Mini-Frac Analysis: Estimating Closure, Permeability, and Pore Pressure in Tight Formations

Objectives:

– To identifyclosure, establishreservoirflowcharacteristicsand 
estimateinitial pressure.

Background:

Verticalwell. MPP =10,000ft.

– Pressuresmonitoredat wellhead,converted to bottomhole  
for analysis.

– 18-minute injectionat 1bpm followedby 24hour shut-in.

Analysis:

– Fracture closure is identified within the initial3-hours of the 
falloffperiod.

– Thesemilogderivative,calculated with respect to

– shut-intime, exhibitsa slope of -1shortlyafter-closure, 
suggestingthat radial flowhasdeveloped.

– Thesemilogderivativedevelopedby K.G.Nolte,exhibits aslope 
of -1shortlyafter-closure, suggesting that radial flow
hasdeveloped.

– The model suggests radial flow was not quite achieved during
the test period, and would likely develop after about 49hours
of falloff.

Results:

– The transition to radial flowis sufficientlydevelopedto  
yield reliableestimatesof formationpressure (5423psi) and 
permeability (3.5µd).
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SOFTWAREIHSPiper

Integrated Asset Management

Flow Modelingfrom the Reservoir to the Delivery Point

Field Development Planning from Reservoir to Delivery 
Point Using:

– Geographical referencing.

– On-screen editing.

– Shape files.

– Image files.

– Oil and gasanalytical reservoirmodels.

– Compressionor pump modeling.

– Phasechangerelationships.

– Proposeddevelopmentforecasting.

– Economic forecasting.

Production Optimization:

Diagnostics foreasy identification of:

– Additional system losses.

– Liquid loading.

– Data errors.

– Bottlenecks.

– Upliftpotential.

Production Forecastingand Development Justification:

Use IHSPiper to determine:

– Pipeline, compression,pump gas lift, 
and wellborerequirements.

– Impact ofproposeddevelopment
(i.e. infillwells,compression,pipeline expansion).

– Ifproposeddevelopmentis economic.

Import IHS RTAand IHS CBM Models:

– Quantifyflushproduction ona daily ormonthlybasis.

– Identify production back-out.

– Identify potential problemsdue to liquidloading.

– Evaluate impact of re-completion.
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CASESTUDYIHSPiper

Evaluate Upside Potential in Debottlenecking

Objectives:

Determine if there is potential for systemoptimizationand 
quantify the potential revenue.

Background:

– 44wells.

– Average operatingpressureof230psia.

– Total gas rateof39MMscfd.

– Compressionis currentlyutilized.

– Bottlenecksupstreamofcompressors.

– Uplift curve reveals potential by loweringsuction pressure and 
reducing frictional pressure losses.

Analysis:

– Add twomiles of6”pipe.

– Account foradditional gasvolumesthroughcompressors; 
increasecompressorcapacity curvesto reflectfull
load conditions.

– Input economic parameters.

Results:

– Reduced wellheadpressureby 50–100psi.

– 1.9MMscfd incremental rates.

– Cumulativeincrementalproduction of1Bcf over fiveyears.

– NPV =$2,114,300over 5years.

Other Studies:

IHSPiper is currentlybeingusedto model:

– 7,000wellsover 30years.

– Shalegasdevelopments in theBarnett,Marcellous,Montney 
and Woodford.

– San JuanCBM field developmentand monitoring.

– Gathering systems in tightgasbasinssuchas 
Picenace,Washakie.
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SOFTWAREIHSFieldDIRECT

Real-time Oil &Gas Daily Production Data Collection and Monitoring SoftwareSolution

BolsterProduction and Operations with on-demand Field 
Data Analysis:

OptimizeProduction:

– Real-timeaccess to production data enablesproduction  
optimization through faster identification ofproblemspots  
and trends.

– Original Productiondata is capturedand storedimmediately.

– Reduce data entryerrors.

– Make faster,moreprecisedecisions.

Quick Startup:

– Transitionsfrom existing systemsare fastand easy.

– Minimal hardware required.

– Easily configuredto your individual businessneeds for all 
oilfield equipment.

Lower Operating Costs:

– Spend less timecollectingand organizingyour dataand more 
timeanalyzing.

– Our customers report lowered costs just because IHS 
FieldDIRECTmakes it that much easier to spot equipment 
failuresand otherproblemspots.

– Streamliningthe flowofproduction informationthroughout 
your organization increasesefficiencytremendously.
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CASESTUDYIHSFieldDIRECT

Enhance Field DataAnalysis to Optimize Well Production and Streamline Operations

Objectives:

– Enhancedecision-makingcapabilities.

– Improve comprehensiveness and accuracyof field data.

– Increaseefficiency, optimizeproduction and reduce costs.

– Promotecontinuous improvement,compliance and operational 
excellence to mitigaterisk.

Background:

– Leading Independent E&PCompany.

– EngineeringTechspendingapproximately40-60hours 
each month.

– Approximately50different worksheets with data from different 
Fields/WellSites.

– No consistency.

Solution:

– Implement IHSFieldDIRECTacrossall operations.

Results:

– Eliminated40-60hourspermonth preparing60worksheets for 
several propertiesreports.

– Cut reportpreparation time from several days to about 5  
minutes-or the clickofabutton.

– Strengthenedcompany-widetransparency and accountability 
withdetailed,annotated data.

– Enabled confident decisions and production optimization 
by makingdataavailableto staff and stakeholdersfrom one 
reliable source.

– Contributed to the sale of 2 major assets by giving interest 
owners access to the historyand real-timeproduction data for 
eachwell.
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SOFTWAREIHSPERFORM

ProductionOptimization

Maximize Well Deliverabilitywith Artificial Lift Optimization

CompleteWell SystemModeling and Well  
Deliverability Evaluation:

– 40+IPRmodels for vertical andhorizontal, oil and gaswells.

– Completionmodeling, perforationgun databank and Skin  
factorestimation.

– 20+multiphase flowcorrelationand chokemodelingfor 
wellboreand flowlinesimulation.

– Downholenetwork modeling including multilateraland 
multilayerwells.

– Scale,Hydrate,Erosionand Sand Production prediction.

GasWellDeliquification, Artificial LiftModeling  
and Optimization:

– GasLift systemdesignandoptimization.

– Downholepump simulation including ESP,PCP and User 
DefinedPumps.

– VelocityStringand Coiled Tubingmodeling.

– Liquid loadingestimationand gaswell deliquification.

Model Calibrationand Productivity Optimization:

– Calibratewell systemmodel usingproduction data.

– SensitivityAnalysisand Maximization module to simulatethe  
optimum production strategy.

– Lab PVTdata,Temperature Survey,Heat Transfer Correlation  
&Coefficientcalculation and HydraulicCurve Calibration as 
optional input to improvemodel accuracy.
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CASESTUDYIHSPERFORM

IsGas Lift Suited for My Well?

Objectives:

– Analyze welldeliverabilitypotential.

– Design GasLift system toachievetargetproduction rate.

Background:

– Onshore oil production wellwith lateralsectionof8500ft.

– 7-3/4” Casingto 16500ft.

– 4-1/2” tubing to 7500ft.

– Estimatedreservoir pressure of2820psig,with28%water cut 
and 400scf/bbl GOR.

– Majority ofwells in the area are ongas lift.

Analysis:

– Vogel Corrected For Water Cut IPR was used for reservoir 
deliverabilityestimation,and a potential of200+bbl/D liquid 
production is available from reservoir.

– Nodal Analysis indicated artificial lift is requiredto reach well 
production potential.

– Simplified gas injection model indicated 400Mscf/D injection 
with injectionpressure of800psigcandeliveraround200bbl/D 
liquidproduction.

Results:

– GasLift systemdesignedfor thewellwith10valves installed and 
minimum spacingof500ft.

– System designedto produceat 800psiginjection pressure with 
400Mscf/D to reach 200bbl/D liquid production.

– Kick off condition with1000psiginjectionpressure  
was considered.
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SOFTWAREIHSSubPUMP

ElectronicSubmersible Pump Designand Optimization

World’sOnly VendorNeutral ESP System Design and Analysis Tool

Solving for Well and ESP System Theoretical Performance:

– Estimatewelldeliverability.

– SolveforPump IntakeCondition,Total Fluid Rateor  
Pump Depth.

– Freegasand gasseparationcalculation.

– Multiphaseflowand chokecorrelation forwellboreand 
flowlinecalculation.

– Equipment installation validation,motor slip and motorheat  
risecalculation.

EquipmentSelectionand Comparison:

– Databank includes performance data for Pump, Motor, Seal, 
Housing, Cable,GasSeparatorVSDsand more, from allmajor 
ESP equipment manufactures.

– Excel templateand inventoryfile for equipment import.

– Compareequipment performanceand suitabilityacross 
differentvendorsand models.

SystemCalibrationand Optimization:

– PVT labdata and viscositycalibration.

– Stageby stagepump viscositycorrectionbasedon Fluid,Water, 
Oil orEmulsion.

– Non-Lineartemperature correlation.

– Derating and Gas Interference.

– Optimizationand Diagnosticmodule.
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CASESTUDYIHSSubPUMP

What Pump and Motor Should I Choose for My Well?

Objectives:

– Design ESPsystem foroil production well.

– Select and compareequipment from different vendors 
and models.

Background:

– Onshore oil production wellwith lateralsection of5800ft with 
detailed directional surveydata.

– 7-5/8” Casingto 13782ft.

– Highreservoirdeliverabilitywithdesiredproduction rate  
2500bbl/D.

Analysis:

– Reservoir deliverabilityestimatedwithsimplePImethodusing 
available well test data.

– Pump intakecondition requirement calculatedwithdesiredrate  
for 794psig pump intake pressure and 5708ft required TDH, if 
pump were to beset at 7500ft.

Results:

– UseAuto Select Equipment to selectPump,Motorand 
Cable candidate.

– Borets,GEESP,WSP,Schlumberger/REDAand BakerHughes  
Centriliftequipment were selectedfor comparison.

– Borets 5A 400-3000 pump and Borets 130 EDB125- INV motor 
were selectedfor this specific well in considerationofefficiency 
at currentand future production rate.
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SOFTWAREIHSEvolution

Tight and Shale Gas Development Planning

MakeBetter, Faster Field Planning Decisions

Determine Optimum WellSpacing:

Answer the question “How many wells do I need to optimally 
produce this field?”by comparingand evaluatingawiderange of 
developmentscenariosbasedon both recovery and profitability 
indicators. Testthesensitivity of resultsto uncertaintyin various 
reservoir andeconomic input parameters.

Schedule On-streamDates for NewWells:

Determine when new wells need to come on-stream to maintain
a predetermined maximum field production rate. IHS Evolution’s

sophisticated analytical reservoir model predicts performance of
new wells,properlyaccounting fordepletion and wellplacement.

OptimizeSurfaceCapacity:

Use IHS Evolution to determine the most efficient usage of 
gathering system facilities in a “green field” development. Run 
multiple scenarios usingdifferentmaximumfield rates to find the 
mostprofitable results.

Evaluate Optimum FractureSpacing in Horizontal Wells:

Use IHSEvolutionto generateproduction and cash-flowforecasts 
for different complex completions, including multi-laterals and 
multi-stagefractures.
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CASESTUDYIHSEvolution

New Tight Gas Field Development Study

Objectives:

To Determine:

– Howmany wells should bedrilled to achievea total field 
recoveryfactor ofat least 70%,over 20years?

– What is the mostprofitablewell spacingscenario?

– What is the optimum field production rate, given that
infrastructure will be expensive (letting the wells flow
unrestrictedwillbe costprohibitive)?

– What is the optimum drilling schedule to achieve the desired
field production rate?

Background:

– Operator Xhasacquirednew acreage offsetting a large tight 
gasdevelopment.

Analysis:

– Webegan by populating the reservoir model and running 
field forecasts.

– Figure 1 shows that 18wells are required to recover70%of the
original-gas-in-place(OGIP)over 20years.

– Figure 2 shows a clear maximum value at 12wells drilled, rather
than 18.

– Figure 3 suggests that the optimum field development scenario
consists of drilling 13 wells with a maximum rate limitation of 5
MMscfd for the field.

– Figure 4shows the resultingwell schedule.

Results:

– Operator Xbegan withsomebasic reservoir,well and economic 
data, but little or no direction. Using IHS Evolution we were 
able to quickly and systematically find a theoretically optimum 
developmentstrategy for their undrilled acreage.
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Figure1:RecoveryFactorVersusNumberof  
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Figure2:NPVVersusNumberofWellsDrilled

10000

9500

9000

8500

8000

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

Total Number of Wells

0

6000

5000

4000

3000

2000

1000

8000

7000

10000

9000

D
is

c
o

u
n

te
d

N
P

V
 (

M
$
)

0              2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

T o t al Nu m b er of W e lls

Unrestricted

qmax = 5 MMscfd

qmax = 10 MMscfd

Figure 3:NPV PlotComparingThreeqmax 
Scenarios

Net Present Value v ersus Total Number of Wells

12000

11000

N
u

m
b

e
r

o
f 

W
e
ll
s

Figure 4:CalculatedWell Scheduleforqmax = 
5MMscfd
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SOFTWAREIHSPowerTools

Maximize Well Productionwith Reservoir and Economic Analysis

Model and Map Multiple Scenarios:

– Set up cases for decline curve forecasts, prices, expenses, taxes, 
investments, and interests.

– Easilyswitchbetween different cases.

– Economics includes ROI,ROR,payoutand NPV calculations.

– Click and dragand automaticdecline curvefit lets you refine 
declines on your ownevaluations.

– Unparalleledfast and simple modelingcapabilities.

EvaluateReservesPotential Quickly:

– Evaluate Net Income associated with remaining reserves and
undevelopedreservepotential.

– View EUR simultaneously three ways in one window-
decline curve analysis, gas pressure analysis, and oil,
gas and CBM volumetriccalculations all at once.

Powerful Reporting:

– 65Standard Reports.

– Easyand quick customreport generation.

– ReportBooks-reports thatautomaticallycreate well,subtotal 
and grand total level reports.

Seamless Integrations:

– PowerToolsis integrated witha varietyof IHSData Sourcesand 
applications including Enerdeq, Production Data on CD, IHS 
Petra, and IHSFieldDIRECT.
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CommunityofBestPractice CONSULTINGSERVICES

TheChallenge of Unconventional  
ResourceDevelopment

Asan industry,wehave gained  
knowledgethroughdirect experience.  
Withrig countsdownthe best  
approach to building knowledgeis  
throughsharingexperience.Changes  
in thedevelopmentenvironmentbring 
new questionsandchallenges.Change 
couldbedrivenby many factorssuch  
as economic or technological.

TheCommunityofBestPractice  
works withExplorationand  
Production companies to create a 
strong foundation ofknowledgethat  
address these challenges. Basedon  
wellperformance data anobjective  
analysis andperspectivecanbe  
gained to providea meaningfulwell to  
well comparison.Thishelps to reduce  
risk,reducecost,and improveresults.

IHS’Stewardshipof Knowledge

IHS is a trusted leader in the  
evaluation ofwellperformance  
data. Inaddition to over 40years  
ofexperienceinwell analysisIHS
hasanalyzedthousandsof shaleoil  
and gas wellsacross theglobewith  
the intent ofdeterminingreservoir  
characteristics,optimizing production  
and developingreliable forecasts.
Asweanalyze new wells this collection 
providesa valuable sourceofanalogs.  
Our clients benefit from having access 
to Communityexperts that expedite  
the transfer ofknowledge.

EachCommunitymemberderives  

unique benefitsthat improvewell  
performance dependingon their  

unique position in a play.

ImmediateValue

ThecurrentEagleFord and Duvernay  
Communitiescontain analyses  
performedby IHS’ experienced  
engineeringteam withadditional

supportingmaterialconveying  
Insights.IHShasmadeanenormous  
investmentin engineeringresearch,  
software solutions,and analysis  
methodologies specificallyaimed
at theunique challenges inherent in  
unconventional assets.

Alsoavailable is theBakken  
CommunityDatabase.While not an  
activeCommunity,it is a valuable  
databaseavailable to IHSclients.
Our professionalrigor is applied to  
each well submittedto a Community;  
allwellsare analyzedwitha consistent  
methodologyensuringameaningful  
well to well comparison.

ContinuingValue and  
Ongoing Dialogue

EveryCommunityevolvesasan  
expandingsourceof information.  
Newmembers joincommunities,and  
everywell is updated regularlyasnew
production data comesavailable,with  
each membercontributingnew
wellsannually.

TheCommunityprogramgrows in  
value yearover year,providinga  
frameworkfor capturingand sharing  
whatworksand whatdoesnot.IHS  
engineers areavailable to discuss the  
reservoir,completion strategies,and  
wellperformance,whileCommunity  
gatherings facilitate intercompany 
discussionon theplay.

Current Communities

Existing Communities include the  
EagleFord and Duvernay

Weare founding newcommunities  
in thePermianand Utica formations  
and a ReFrac Communityopen to  
operatorsable to contributeReFrac  
data from unconventional assets.
TheBakken/Three ForksDatabase  
includes analysesand insightsand is  
available for a one-timepurchase.



31

Geology CONSULTINGSERVICES
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The strength of our expertise lies in the interdisciplinary 
cooperationbetween our geophysical,geological, petrophysical,  
and reservoirengineeringstaff.The integration of these  
disciplines producesa practical and technically rigorous reservoir 
interpretation.

Thegeoscienceteam’s interpretationofoil and gasreservoirs 
incorporatesall pertinent:

Seismic,stratigraphic, structuraland petrophysicalanalyses.

Gross and net pay analyses and the areal extent of reservoirs are
determined through detailed correlations of hydrocarbon zones
and surrounding strata.

The stratigraphy, lithology,depositional environment, and 
subsurface structure are assessed.

IHSdeterminesreservoir parameters from petrophysical logs, core 
analyses, drillstemtests, well completion,and test information.

Mappingand modelingof reservoirs is completedutilizing all 
availableinformation fora studyarea.Geophysicalexpertise is 
incorporatedas required.

Software: IHSAccuMap®, IHSAccuLogs®,IHSPetra®, IHSKingdom®, 
GeoGraphix,Petrel, IHSEDIN,IHSEnerdeq®Browser,Performance  
Evaluator,and IHSReservoir Engineeringapplications.

Ourproject list includes:

– Geophysics

– Petrophysical evaluation

– Sequencestratigraphy

– Sedimentology

– Geochemistry

– Static reservoir characterization-2Dand 3D

– Probablistic and deterministicresource assessment

– Expertwitness
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IntegratedAssetManagement CONSULTINGSERVICES

Using our IHS Piper software,IHS engineersbuild  
an integrated model of downhole and surface 
assets including:

– Reservoirs, including conventional reservoirs, tight and shale 
reservoirs,and coal seam gas.

– Wellbores, including theability to view inflowcurveswith 
outflowcurvesand predictwhen liquid loadingwilloccur.

– Surface gathering system,including all pipelines withelevation 
changes, displayedona scale.

GISmap capable of layering additional shape or  
image files

– Facilities,including compression,separation,dehydration 
and refrigeration.

The model is tuned to existing conditions and then used to
forecast production from individual wells or at any node in
the system. Multiple production scenarios are evaluated to
answer such questions as:

– Howare bottlenecks in mygathering systemimpactingbottom 
line production?

– Where is pipeline capacity availablefornew wellproduction?

– What is the impact ofadditional compressionat mysalespoint?

– Howmuch compressionis needed?

– When willeach wellbe subject to liquid loading?

– Howmuch production canbehedged?

– Whatareaofmy fieldhas the greatest uplift potential from 
system optimization?

IHShasworldwideIntegratedAsset Managementexperience  
including multizonesystems in Alberta, CBM in Wyoming,high 
pressure gas in Pakistanand tightgas in Australiaand the USA 
(PiceanceBasin).
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IntegratedReservoirStudies CONSULTINGSERVICES

Someclients choose touse specific IHSservices toaugmenttheir 
reservoir understanding. Alternatively, we are hired to combine 
and coordinate all of IHS’s expertise in conducting integrated 
reservoir studies leading to master development plans for 
GreenfieldorBrownfielddevelopments.

Static 3DModel

– Geophysics

– Petrophysics

– Sedimentology

– Stratigraphy

– Wells,deviationsurvey,completionsand stimulations

Dynamic Model

– Geophysics

– Petrophysics

– Sedimentology

– Stratigraphy

– Fluid properties

– PVT

– Rock-fluidproperties

– Static reservoirpressure

– Production data analysis

– Reservoirdrive

– Material balance

– Populate 3Dmodel

Numerical Simulation

– Experimental design

– Gas,black oil, thermal,compositional simulation

– Stochastic modelingand production forecasting

EconomicAnalysis

– Economic evaluation

– Riskassessment

– Decisiontreeanalysis



34

ProductionEngineering CONSULTINGSERVICES

Our Production Engineeringservicescomplementgeological  
and reservoirengineeringstudiesby incorporatingthe practical 
aspectsof fieldoperations.

Ourservicesinclude:

– Wellborenodal analysis

– Artificial lift;rodpump,plunger lift,gas lift

– By-passedpayevaluation

– Workover recommendations and programming

– Fracture stimulationoptimization

– Waterfloodsurveillance

– Waterdisposal

– Acid gasdisposal
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ReservesEvaluation CONSULTINGSERVICES

IHS’ qualified reservesevaluatorsuse our considerablein-house  
experience and specialized expertise to truly understand your 
reservoirs, to accuratelymodel and forecast production, and
to provide reserves estimates with confidence. We prepare 
professionalNI51-101documents, SECand PRMS compliant 
reserves reports for Canadian, United States and 
international regulators.

Weprovide a variety of reports including:

– Annual corporatereserves evaluations

– Individualproperty reportsfor acquisition/divestment

– Audit of company reserves to satisfy bankingrequirements

– Fair market valueappraisals/estatevaluations

– Submissions to regulatoryauthoritiesregarding issues that 
requireeconomic evaluations

– Assessments ofprospectiveundevelopedlands

– Energypricing analysis andforecasting

As we conduct our review of your wells and properties, we
make recommendations on reservoir management issues
whichallow you to:

– Increase welldensity to maximizerecovery

– Provide alternative pipeline/compressor routes to alleviate
deliverabilityrestrictions

– Enhance recoverytechniques

– Conduct a pressure buildup test to determine pool delineation
orwellboredamage
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ReservoirEngineering&Simulation CONSULTINGSERVICES

IHSprovidesan integrated team of reservoir engineers, geologists, 
geophysicists, petrophysicists, production engineers, simulation 
engineers, and computer specialists. Our results combine static 
and dynamic modeling into a comprehensivereservoir model that 
yieldsadditional reserves and successful drilling locations.

Simulation projects begin with a detailed review of data quality 
and a scoping analysis of data uncertainty. Simulation proceeds 
only after the analysis determinesthat the model is representative 
of the reservoir, that it will generatedependable results, and that it 
is economically justified.

In addition to its specific suite of services, IHS is often engaged 
to investigateunique reservoir situations for whichno precedent 
exists and the solutionpath is unclear.

Software: IHSHarmony™,Eclipse (BlackOil and Thermal),CMG 
(IMEX,GEM,STARS and CMOST).

Ourproject list includes:

– Waterflooddesignand optimization

– Thermaloil recovery

– TertiaryEORschemes

– Infilldrillingand pooldepletion strategies

– Shalegas/oildevelopmentand optimal well spacing

– Coalbed methane

– Gas storage

– Carbon sequestration

– Gashydrates

– Explorationand developmentstrategies forNorthAmericanand 
International clients
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WellTesting&RateTransientAnalysis CONSULTINGSERVICES

By combining our well test (pressure transient) and advanced 
decline (rate transient) analysis services, IHS provides a 
comprehensiveunderstandingof reservoirs, completion efficiency, 
and optimizationpotential.

WellTesting (PressureTransientAnalysis)

– Design and analysis of multi/single point flow and buildup for 
conventional and multi-fracturedhorizontalwells, injectionand 
falloff (includingmini-fracanalysis),DST and perforation
inflowtests

– Determinationofnear wellborereservoirparameters  
(permeability, skin, fracture parameters)

– Estimationofreservoirpressure,distances to reservoir  
boundaries and/orheterogeneities

– Prediction ofdeliverabilitypotential at various  
flowingconditions

– Recommend potential stimulation (for damaged wells) or 
optimizationcandidates (utilizingtubingperformancecurves 
and liquid lift calculations)

Rate Transient Analysis

– Reservoir characterization(permeability, skin, fracture 
half-length)

– Diagnose changingskinorpermeabilityconditions

– Monitorwellperformancein competitivedrainagesituations

– Monitorproductivity to ensure properproduction allocation

– Analytical and numerical production modeling–singlezone 
vertical to multi-frachorizontalwells

– Determinationof stimulatedreservoir volume,optimal well 
spacingand EUR/wellforunconventional reservoirs

– Proofof “tightgas”forgovernment tax credits
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EngineeringTraining TRAINING

EnhanceYour Industry Education

Seeking moreaccurateanalysis?Want  
to improvereservoirproductivity?

WithIHSMarkitsoftware, youcan  
accessa full suiteofempirical,  
analytical and numericalmethods.  
These applications and integrated 
reservoirmanagementserviceshelp  
our clients optimizeproduction.The  
engineeringtraining coursesforour  
reservoir engineeringproductswill  
help you:

– Determinereservoircharacteristics

– Improve well performance

– Predict deliverabilitypotential

– Develop reliable forecasts

Weoffer various types of  
training covering the following  
engineeringproducts:

– IHSDeclinePlus

– IHSFieldDIRECT®

– IHSHarmony™

– IHSHarmony™Forecast  
(multi-user)

– IHSPERFORM®

– IHSPiper

– IHSPowerTools®

– IHSRTA

– IHSSubPUMP®

– IHSVirtuWell

– IHSWellTest

GettingStarted Tutorials:

The introductory software tutorials run  
90minutes in lengthand are designed  
to familiarize students with the basic 
features and functionality within
the application. Theory and applied
knowledge are beyond the scope of
each class.

ComprehensiveCourses:

Thecomprehensive software courses  
runone to twodays in lengthand are  
thenext step in your learning. The  
courses incorporate theory, applied 
knowledgeand software workflows  
giving you theconfidence to apply the  
newtechniques in your day to
daywork.

CustomizedTraining:

Inaddition to our regularlyscheduled  
courses,weoffer custom private  
software and engineeringtraining
to groups. Allowusto customize  
your training to include use ofyour  
data creatinga workflowto suit your  
specific assets. Pleasecontact
ourTrainingCoordinatorat  
engineering.training@ihsmarkit.com 
formore information.

TrainingInformation&Course  
Registration:

ihs.com\EngTraining 

ihs.com\EngRegistration

mailto:engineering.training@ihsmarkit.com
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