WellSim

OVERVIEW

WellSim is an integrated geothermal wellbore simulator and analysis package designed to
alow ‘what-if’ scenarios to be performed on a geotherma well, such as: “what might be the
increase in production from choosing a larger casing diameter for future wells drilled in a
field?”

WellSim is written in Delphi, and uses SQL for all data queries and manipulation. Data can be stored in different
databases (Access, SQL Server7, SQL Server2005) using an ADO interface for data access. WellSim is’unit-aware’, like
all GSDS software, and can handle data in any measurement units.

WellSim Modules

Discharge Test Simulation
The steady-state discharge of a geothermal production well at one mass flow rate.

Fluid Composition and Properties M odule
Assessing the consistency of measured fluid properties using an EOS model for the H,O-CO,-NaCl system.

Deliverability Curve Prediction (Output Test Simulation)

Simulation of a series of discharge tests over a range of mass flow-rates to produce a well’s deliverability curve, and,
prediction of a full deliverability curve and associated reservoir/feed-zone response curve on the basis of one or two
measured points.

Statistical and Graphical Matching Analysis
Matching measured profiles with simulated results.

Downhole M easurement Analysis (L ower Bound)
Assessing errors and trends in down-hole measurements, identification of feed-zones and fluid composition.
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WellSim

FEATURES

In the present release, the program includes the following functionality:

o Modesliquid, two-phase, and superheated steam
flow in geothermal wells.

e Incorporates dissolved solids content by an
equivaent weight percent of NaCl.

e Incorporates non-condensable gas content by an
equivaent weight percent of CO..

e Estimates the effect of both NaCl and CO, on fluid
liquid phase properties (i.e. models the ternary
system H,0-NaCl-CO,.

e Estimatesthe effect of CO,on fluid vapour phase
properties (i.e. models the ternary system H,O-
NaCl-CO,)

e Allows wellhead/down, or deepest feed/up
calculation.

e Models secondary feed zones, and calculates fluid

composition at secondary feeds
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e Allowslinear, quadratic, or superheated steam type
draw-down relationships to be specified at each
feed for calculating feed mass flow rate.

e Allows multiple changes of casing and liner
diameter, and roughness, to be specified. Standard
casing and liner sizes are included as defaults.

e Modelsdeviated wells.

e Models heat transfer with the surrounding rock
formation and well casing.

e Displays, stores and alows entry of datain either
Imperial or S| units or a mixture of types of units.

e Includesthe GSDS suite of standard graphing tools.

e  User-specified measurement units

e Dataimport directly from field instruments

e  Support for Access, SQL Server2005
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