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Preface

Since the early 1970s, a loosely organized technical group of oilfield
personnel from both operators and service companies has made a
consistent effort to write and publish technical information. The
group, initiated by Dr. Leon Robinson, then of EPR, started by try-
ing to establish some logical rules for shale shaker screens and pro-
gressed to the general subject of solid control for drilling fluids.

In 2006, the publisher of Gulf Publishing Company approached
the group and asked if it would be interested in developing a series
of technical books that detailed modern drilling technology. With
the “big crew change” in progress, the industry was in danger of
losing some of its basic hard and expensively learned technology.
After some discussion, the renamed IADC Technical Publications
Committee agreed to undertake the project: some 10 or 15 techni-
cal books, with some organizational and administrative help from
the JADC and publishing rules and marketing efforts by Gulf Pub-
lishing Company. The basic premise of each book was that it was to
briefly review the past technology and present the present technol-
ogy and practice in such a way as to be useful to the operating engi-
neer, the rig supervisor, and students of the subject. The subject
matter was to be limited to the technical subject involved, with
enough discussion of ancillary material that the reader understood
the basics of the subject. Other books in the series would cover
those and other technical subjects.

A list of technical subjects was developed, along with some general
presentation rules; and authors and technical editors were solicited.
Each book was to be the responsibility of a senior author, who would
arrange for additional help from other general or chapter authors.

This is the second book of the series. Managed pressure drilling
(MPD) is a method of drilling in a balanced or overbalanced state

Xv



xXvi Preface

while threading the pressure limit between pore pressure or well-
bore stability and fracture pressure. MPD seeks to avoid a well kick.

The precise technologies of MPD were first put in practice
within the five to seven years prior to the publication of this book.
The general information about MPD is well documented in SPE
technical papers and in the IADC Underbalance and Managed
Pressure Drilling Workshops. Actual operational procedures about
the effect of such items as pump-rate changes, well-bore balloon-
ing, pipe movement, and trips are less well documented. These
items are the critical element of actual operations, and the knowl-
edge is resident only in the people who have actually done it. Since
no one has seen it all and done it all at this early stage in managed
pressure operations, it is evident that to present and publish that
information, the principal author would have to go to the people
with the most field experience or special abilities.

We sought out the people most knowledgeable and experienced in
the various subjects as chapter authors. Since this is new technology,
many of those individuals are with the service organization marketing
the technology or associated equipment. Each chapter retains some
special views of the service company and often the passionate views of
the chapter author. There is also a significant amount of overlap in all
the chapters. Field operations do not take place in a vacuum, and in
actual practice, most of the techniques tend to approach a common
point. The principal authors attempted to homogenize some of the
styles and illustrations (and commercial comment) without taking out
the special flavor of the most knowledgeable writers. Despite, or per-
haps because of, their parochial views, we are all indebted to the
drilling specialists who took the time to write and advise on the con-
tent of this book. It would not be possible to present the insight into
the various operations without them. I would like to give special
recognition and thanks to Don Hannegan of Weatherford, who
spent an inordinate amount of time explaining many of the issues
about which I was unclear. Although he was not listed as an author,
his influence in the book was not insignificant. I would also like to
thank Ken Malloy of Mohr Engineering for critical comments or-
ganization that helped change the outlook of the entire book.



Preface xvii

Words do not always portray exactly the same idea to all people.
But all of us have done our best to make the information clear and
straightforward.

The book has been technically reviewed by independent, knowl-
edgeable individuals not associated with any of the authors or the
book group. The technical reviewers have generally been members
of the IADC Underbalance and Managed Pressure Drilling Com-
mittee, who worked on there own time to help us. We are indebted
to them for pointing out errors in clarity and technology. However,
the reviewers of this book do not represent the IADC Underbal-
ance Operations and Managed Pressure Drilling Committee, and
the committee has not reviewed this book.

—Bill Rebhm
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BHA
BHP
BML
BOP
BPD
CBHP
CBP
CCS™
CIv

DAPC™
DDvV™
DG
DGD

d,
dp

DSE

DSV

ECD
ECD-RT™
EMD

FBP

FCP

FIT

FS

H

Annular pressure loss

Bottom-hole assembly

Bottom-hole pressure

Below mud line

Blow-out preventer

Balanced pressure drilling

Constant bottom-hole pressure
Constant bottom-hole pressure
Constant circulating system

Casing isolation valve

Depth

Diameter

Dynamic annular pressure control
Drilling down-hole deployment valve
Dual gradient

Dual-gradient drilling

Diameter of the hole

Diameter of the (drill) pipe
Dual-sided elevator

Drill-string valve (subsea); see HCV
Equivalent circulating density

ECD reduction tool

Equivalent mud weight (density)
Formation breakdown pressure
Final circulating pressure
Formation integrity test

Formation stability pressure; see P,
Height of a column of mud or water
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HAZID Hazardous conditions identification
HAZOP Hazardous operations plan

HCV Hydraulic control valve; see DSV (subsea)
HPHT High temperature, high pressure
HPU Hydraulic power unit

HMI Human/machine interface

IADC International Association of Drilling Contractors
ICP Initial circulating pressure

Icum™ Intelligent control unit

Jip Joint industry project

K Consistency index (drilling fluids)
KRP Kill-rate pressure

KWM Kill-weight mud; see 17

L Length

LC Lost circulation

LMRP Lower marine riser package

LOT Leak-off test

LWD Logging while drilling

MCD Mud cap drilling

MD Measured depth

MDU Mud diverter unit

MLP Mud-lift pump

MPD Manged pressure drilling

MW Mud weight (density)

MWD Measurement while drilling

N Flow behavior index

NPD Nonproductive time

N, Reynolds number

NRV Nonreturn valve (check valve)
OBM Oil-based mud

OMW Original mud weight; see ¥,

p Pressure

P, Surface back pressure

PCWD™ Pressure control while drilling

P Differential sticking pressure

ds
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Pf Fracture pressure

Pfg Fracture pressure

P, Lost circulation pressure
PMCD Pressurized mud cap drilling
Pp Pore pressure

P, Pore pressure

PV Plastic viscosity

P, Well-bore stability pressure; see FS
PWD™ Pressure while drilling
QTvm Quick trip valve

R Gas constant

R0, R300 ecc. VG meter readings at 600 and 300 rpm
RBOP™ Rotating blow-out preventer
RCD Rotating control device
RMR Riserless mud recovery

ROV Remote operating vehicle
SCM™ Suction control module

SFL Sacrificial fluid

SG Specific gravity

SICP Shut-in casing pressure
SIDPP Shut-in drill-pipe pressure
SMD Subsea mud-lift drilling system
SRP Slow-rate circulating pressure
T "Temperature

TDCT "Top-drive connection tool
TVD (True) vertical depth

v Velocity

v Volume

w, Initial mud weight (density)
w, Final mud weight (density)
WBM Water-based mud

WD Water depth

YP Yield point

Z Gas Z factor

A Change in function



List of Abbreviations

XXX
P Density of mud weight
P, Density of mud

P, Density of water

p Stress

B Viscosity

Plastic viscosity; see PV
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