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Preface

Drilling mud design is very crucial in all drilling operations. Drilling muds are
normally adjusted to suit any drilling operation depending on the type of rock forma-
tion and the stage of the drilling operation. Different than conventional oil and gas
wells where temperatures are high, gas hydrate wells have low temperatures and thus
require different drilling mud properties for successful drilling. Gas hydrate wells or
hydrate sediments are future reservoirs that are believed will produce clean natural gas
that will replace the current fossil fuels. These methane hydrate sediments or reser-
voirs introduces the need for different drilling fluid systems due to their abnormal
conditions (such as low temperatures conditions). Drilled cuttings from hydrate sedi-
ments are complex due to the presence of hydrates in the in-situ hydrate rock. The
dissociated hydrate during drilling may reform in the wellbore or in other parts of
the drilling assembly which can lead to serious drilling geo-hazard challenges. Thus,
drilling mud systems used in drilling hydrate sediments must provide rheological
characteristics that are capable of accommodating the presence of hydrate without
blockage.

On the other hand, in offshore drilling, the flow of the drilling muds at relatively
low in risers through seabed water depths provides suitable thermodynamic condi-
tions suitable for hydrate formation in the event of a kick. This can cause serious
wellbore safety and control problems during the containment of the kick. Hydrate
formation incidents during offshore drilling are rarely reported in the open litera-
ture, partly because they are not recognized. There are lots of studies on designing
effective drilling mud systems to enhance hydrate management in hydrate sediments
drilling operations and deep offshore operations.

Hydrate management has now become a part of the drilling operation, and for
that matter, relevant knowledge and guidelines of drilling mud design for hydrate
management in drilling-related operation would help establish a strong foundation
for hydrate-related drilling operations. In this book, we provide such information
and guidelines to provide pathways and strategies for mud engineers and drilling
students in the future drilling industry. The data on the effect of drilling mud additives
on hydrate formation thermodynamics and kinetics is discussed to aid proper addi-
tives selection and blending for optimum performance. Almost all data on drilling
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mud formulation for hydrate management has been summarized with their rheo-
logical properties discussed. The hydrate formation thermodynamics and kinetics
data in drilling muds have been presented and discussed with guidelines to specially
formulate efficient fluids for hydrate drilling activities. Practical field operations of
hydrate-related drilling are discussed with insights into future drilling operations.
This book is useful to mud engineers, students and industries who wish to be drilling
mud authorities in the twenty-first-century energy production industry. It is worth
noting that the authors strongly believe that there might be some errors in this book
which could be a point of revealing truth scientifically since we know and understand
in parts.

Seri Iskandar, Malaysia Bhajan Lal
Seri Iskandar, Malaysia Cornelius Borecho Bavoh
Trondheim, Norway Titus Ntow Ofei
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