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UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF TEXAS
MIDLAND-ODESSA DIVISION

GUARDIAN WELLHEAD PROTECTION, INC,,

Plaintiff, Civil Action No.

V.

STINGER WELLHEAD PROTECTION, INC.,
OIL STATES ENERGY SERVICES, INC., AND
OIL STATES INTERNATIONAL, INC., JURY DEMAND

M0-06-CV 161

Defendants.

COMPLAINT FOR DECLARATORY JUDGMENT
Plaintiff, Guardian Wellhead Protection, Inc. ("Guardian"), brings this complaint against
Stinger Wellhead Protection, Inc. ("Stinger"), Oil States Energy Services, Inc. (*OSES”), and Oil
States International, Inc. (“OSI”) (collectively, “defendants™) and alleges as follows:
Introduction
1. This action seeks a declaration that Guardian does not infringe, either
directly or indirectly, any valid claim of United States Patent No. 6,289,993 (“the '993 patent™).
This action further seeks a declaration that the claims of the '993 patent are invalid or otherwise
unenforceable against Guardian. More further, this action seeks a declaratory judgment that
Stinger is not the owner of the ‘993 Patent.
The Parties
2. Plaintiff Guardian is a Texas corporation headquartered at 6907 East

Commerce, Odessa, Texas 79762.
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3. On information and belief, defendant Stinger is a Texas corporation with a
mailing address at P.O. Box 1639, Allen, Texas 75013, and has, among other locations, places of
business at 9900 W. Interstate 20, Bldg. C, Midland, Texas 79706 and 341 Interstate 1-45,
Fairfield, Texas 75840.

4. On information and belief, defendant OSES, formerly known as HWC
Energy Services, Inc., is a Delaware corporation having a place of business at Three Allen
Center, 333 Clay Street, Suite 4620, Houston, Texas 77002,

5. On information and belief, defendant OSI is a Delaware corporation
having a place of business at Three Allen Center, 333 Clay Street, Suite 4620, Houston, Texas
77002.

6. Stinger is a wholly owned subsidiary of OSES.

7. OSES is a wholly owned subsidiary of OSI.

Jurisdiction and Venue

8. This action is brought under the patent laws of the United States, 35
U.S.C. §§ 101 et seq. and the Federal Declaratory Judgment Act, 28 U.S.C. §§ 2201 ef seq.

9. This Court has subject matter jurisdiction over this Complaint, which
arises under the patent laws of the United States, pursuant to 28 U.S.C. §§ 1331 and 1338(a).

10. This Court has personal jurisdiction over Stinger, OSES, and OSI as, on
information and belief, Stinger, OSES, and OSI are doing business in the State of Texas and in
this Judicial District.

11. Venue is proper in this Court under 28 U.S.C. §§ 1391(b) and (c).
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Background

12. The ‘993 patent is entitled “Blowout Preventer Protector and Setting Tool”
and has claims directed towards “an apparatus for protecting a blowdut preventer.”

13. Upon information and belief, OSES is the assignee and owner of the '993
patent which issued on September 18, 2001, naming L. Murray Dallas as inventor. A true and
accurate copy of the ‘993 patent is attached hereto as Exhibit A.

14, On November 16, 2006, Stinger brought a suit against Guardian in the
United States District Court for‘ the Eastern District of Texas, Marshall Division, in an action
styled Stinger Wellhead Protection, Inc. v. Guardian Wellhead Protection, Inc. a/k/a Guardian
Wellhead Specialties, Civil Action No. 2:06-CV-481 (“the Marshall case”), alleging that
Guardian has infringed the ‘993 patent in its wellhead isolation operations.

15. An actual case or controversy has arisen between the parties. Stinger, a
wholly owned subsidiary of OSES, has asserted in the Marshall case that Guardian’s wellhead
isolation services infringe the ‘993 patent, constituting a threat of patent infringement litigation
and giving rise to a reasonable apprehension on Guardian’s part that a patent infringement suit
will be initiated by one or more of the defendants.

16. Accordingly, there exists an actual and justiciable controversy between
Guardian and defendants regarding noninfringement, invalidity, and ownership of the ‘993
patent.

COUNT1

Declaration of Non-Infringement of U.S. Patent No. 6,289,993

17. Guardian repeats and realleges each and every allegation set forth in

Paragraphs 1-16 above as though fully set forth herein.
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18. Guardian has not infringed, induced infringement of, or contributed to the
infringement of any valid claim of the ‘993 patent.
COUNTII

Declaration of Invalidity of U.S. Patent No. 6,289,993

19. Guardian repeats and realleges each and every allegation set forth in
Paragraphs 1-18 above as though fully set forth herein.

20. The claims of the '993 patent are invalid for failure to comply with the
conditions and requirements for patentability set forth in the Patent Act, including 35 U.S.C. §§
102, 103, and 112.

COUNT II1

Declaration that Stinger does not Own U.S. Patent No. 6,289,993

21. Guardian repeats and realleges each and every allegation set forth in
Paragraphs 1-20 above as though fully set forth herein.
22. Stinger is not the owner of the ‘993 patent.
PRAYER FOR RELIEF
WHEREFORE, Guardian respectfully prays that this Court:
A. adjudge, declare, and decree that Stinger is not the owner of U.S. Patent
No. 6,289,993,

B. adjudge, declare, and decree that each and every claim of U.S. Patent No.

6,289,993 is invalid;
C. adjudge, declare, and decree that Guardian has not infringed, induced

infringement of, or contributed to the infringement of, any claim of U.S. Patent No. 6,289,993;
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D. adjudge, declare, and decree that no product manufactured, used, sold, or
offered for sale by Guardian infringes any élaim of the '993 patent;

E. enjoin defendants, their agents, servants, employees, and attorneys, and all
persons in active concert or participation with them, from directly or indirectly charging
infringement of the '993 patent by any product manufactured, used, sold, or offered for sale by
Guardian, or instituting any further acfion for infringement of the ‘993 patent against Guardian;

F. adjudge, declare, and decree that this case is exceptional pursuant to 35
U.S.C. § 285, and award Guardian its reasonable attorneys’ fees, expenses, and costs incurred in

this action; and

G. grant Guardian such other and further relief as this Court deems just and
proper.
Jury Demand
Guardian demands a jury trial.
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Date: December 19, 2006

Respectfully submitted,

V. Bryan Medlock, Jr.

Lead Attorney

Texas State Bar No. 13897000
bmedlock@sidley.com

John A, Dondrea

Texas State Bar No. 05973800
jdondrea@sidley.com

Feras Alkasab

Texas State Bar No. 24055092
falkasab@sidley.com
SIDLEY AUSTIN Lip

717 N. Harwood, Suite 3400
Dallas, TX 75201

Tel: (214) 981-3300
Fax: (214) 981-3400

Steve Brannan

Texas State Bar No. 02891400
sbrannan@bl-law.net

STEVE BRANNAN, ATTORNEY, P.C.
308 N. Jackson

Odessa, TX 79761

Tel: (432) 333-4138

Fax: (432) 580-8540

ATTORNEYS FOR PLAINTIFF
GUARDIAN WELLHEAD PROTECTION,
INC.
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a2 United States Patent (10) Patent No..  US 6,289,993 B1
Dallas @s) Date of Patent: *Sep. 18, 2001
(54) BLOWOUT PREVENTER PROTECTOR AND 5332,044 * 7/1994 Dallas et al. wovovvvcrsrerersneneens 166/386
SETTING TOOL 5,372,202 * 12/1994 Dallas ... .. 166/386
5,785,121 7/1998 Dallas ..... 166/90.1
. ; 5,819,851  10/1998 Dallas ......c.ccvmimmicsmseesennns 166/308
(76) - Laventor: Iﬁallxl‘:;“%g ?32;’7759006;{1 ver Osks Dr, 5927403 7/1999 Dallas ... 166/77.51
? 6,009,941 1/2000 Haynes ... - 166/72
(*) Notice:  Subject o any disclaimer, the lorm of S £9,33 + 4001 g 1687382
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days. * cited by examiner
This patent is subject to a terminal dis-  Primary Examiner—William Neuder
claimer. (74) Attorney, Agent, or Firm—Nelson Mullins Riley &
Scarborough, LLP
(21) Appl. No.: 09/338,752 67 ABSTRACT
(22) Filed: Jun. 23, 1959 A blowout preventer (BOP) protector featuring a low profile
(51) Int.C1’ E21B 33/068  2nd a mechanical lockdown mechanism is described. The
(52) US.Cl 166/386; 166/77.51; 166/85.4 BOP proiector includes a mandrel having an annular sealing
(58) Fi.el‘d ot.‘ Search . ’ 1 66}379 490,  body bonded to its bottom end for sealing engagement with

a bit guide which protects a top of a casing of a well to be
166/386, 382, 711, 8.1, 97.1, 77'4’.?75 541’ stimulated with acidifying or fracturing fluids. The mandrel

15 locked down with a mechanical lockdown mechanism

having a broad range of adjustment. The advantages include
(56) References Cited a low profile, the security of a mechanical lockdown
U.S. PATENT DOCUMENTS mechanism, and full access to the casing with downhole

tools.

4,241,786 12/1980 Bullen ......cvinvnirriniernirinines 166/77
4,632,183  12/1986 McLeod ..., "
4,867,243 9/198% Garner et al.

32 Claims, 4 Drawing Sheets
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BLOWOUT PREVENTER PROTECTOR AND
SETTING TOOL

TECHNICAL FIELD

The present invention relates to equipment for servicing
oil and gas wells and, in particular, to an apparatus and
method for protecting blowout preventers from exposure to
high pressures and abrasive or corrosive fluids during well
fracturing and stimulation procedures.

BACKGROUND OF THE INVENTION

Most oil and gas wells eventually require some form of
stimulation to enhance hydrocarbon flow and make or keep
them economically viable. The servicing of oil and gas wells
to stimulate production requires the pumping of fluids under
high pressure. The fluids are generally corrosive and abra-
sive because they are frequently laden with corrosive acids
and abrasive proppants such as sharp sand.

In some wells, stimulation to improve production can be
accomplished al moderate pressure which may be safely
contained by blowout preventers (BOPs) and, therefore,
stimulation fluids may be pumped directly through a valve
atiached to the BOPs. This procedure is adopted to minimize
expense and to permit full access to the well casing with
downhole tools during the well servicing operation. It has
been demonstrated that it is advantageous to have full
access, or substantially full access, to a well casing during a
well stimulation treatment. Full access to the casing permits
use of downhole tools which are often required, or at least
advantageously used during a stimulation treatment.

An apparatus for providing full access to the casing while
permitting stimulation treatments at extreme pressures that
approach a burst pressure rating of the casing is described in
Applicant’s U.S. Pat. No. 5,819,851 which issued on Oct.
13, 1998 and is entitled BLOWOUT PREVENTER PRO-
TECTOR FOR USE DURING HIGH PRESSURE OIL/
GAS WELL STIMULATION. The patent describes an appa-
ratus for protecting BOPs during well treatments to
stimulate production. The apparatus includes a hollow spool
that has spaced apart inner and outer side walls that define
an annular cavity. A mandrel is forcibly reciprocatable in the
cavity. The mandrel includes an annular scal at the bottom
end for sealingly engaging a bit guide attached to the top end
of the casing. The apparatus is mounted above a BOP
attached to a casing spool of the well before well stimulation
procedures have begun. The mandrel is stroked down
through the BOP to protect it from exposure to fluid pressure
as well as to abrasive and corrosive well stimulation fluids,
especially extreme pressure and abrasive proppants. The
BOP protector provides a simple, easy to operate apparatus
for protecting BOPs which provides full access to the well
casing with well servicing tools to facilitate well stimulation
at pressures approaching the burst pressure rating of the well
casing.

The BOP protector has been readily accepted by the
industry and has been proven to be an effective tool which
reduces the cost of well stimulation treatments while
enabling an ultimate choice of treatment options. However,
further improvements are still desirable because the BOP
protector described in U.S. Pat. No. 5,819,851 is a hydraulic
unit which is mounted above the BOPs during an entire
stimulation process. This raises the high pressure valve
which controls the flow of stimulation fluids well above a
1op of the BOPs, which complicates access and reduces the
run-in room for perforating gun strings, and other lengthy
tools. Consequently, a low profile BOP protector would be
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advantageous to lower the position of the high pressure
valve for easy access during stimulation processes. In
addition, a mechanical lockdown mechanism for securing
the BOP protector mandrel in an operative position is
considered more reliable because a source of pressurized
hydraulic fluid is not required.

An apparatus and method of isolating a well tree located
on an oil or gas well from the effects of high pressure or
corrosion caused by stimulation of a well is described in
Applicant’s U.S. Pat. No. 4,867,243 which issued on Sep.
19, 1989 and is entitled WELLHEAD ISOLATION TOOL
AND SETTING TOOL AND METHOD OF USING
SAME. The patent describes an apparatus to permit the
injection of fluids, gases, solid particles or mixtures thereof
through a well tree while protecting the well tree during well
stimulation treatments. The apparatus includes a single
hydraulic cylinder supported in an axial alignment over a
well tree by at least two elongated support rods. The
hydraulic cylinder support rods are connected between a
base plate and a hydraulic cylinder support plate for sup-
porting the hydraulic cylinder above the well tree at a
distance approximately equal to the height of the production
tree. The apparatus permits the insertion of a single length of
high pressure tubing through any well tree regardless of its
height. Once the high pressure tubing is seated in a well
tubing or casing, the hydraulic cylinder, hydraulic cylinder
plate and support rods are removed to provide 360° access
to a high pressure valve attached to the top of the high
pressure tubing. The bottom end of the high pressure tubing
has a packoff nipple assembly which is inserted into the
production tubing or casing and seals against the inner wall.
The extent to which the high pressure tubing extends into the
production tubing or casing is unimportant so long as the
packoff nipple assembly is sealed against the inner wall.
Consequently, variations in the length of the production tree
are of no consequence and a lockdown mechanism with a
short reach is adequate, Consequently, there exists a need for
a mechanical lockdown mechanism that provides a broad
range of adjustment to permit packoff with a fixed packoff
surface in 2 wellhead.

SUMMARY OF THE INVENTION

It is a primary object of the invention to provide a BOP
protector which isolates BOPs from well stimulation pres-
sures and fluids while overcoming the shortcomings of the
prior art.

It is another object of the invention to provide a BOP
protector which has a low profile for easy access to a high
pressure valve during a stimulation treatment.

It is a further object of the invention to provide a BOP
protector which is locked down in its operative position by
a mechanical lockdown mechanism.

It is yet a further object of the invention to provide a BOP
protector which has a mandre] that can be separated from a
tool used for setting the mandrel.

1t is still a further object of the inventien to provide a BOP
protector which is economical to manufacture and maintain.

In accordance with one aspect of the invention there is
provided an apparatus for protecting a blowout preventer
from exposure to fluid pressures, abrasives and corrosive
fluids used in a well treatment to stimulate production. The
apparatus comprises a mandrel adapted to be inserted down
through the blowout preventer to an operative position, The
mandre] has a mandrel top end and a mandre! bottom end,
the mandrel bottom end including an annular sealing body
for sealing engagement with a top of a casing of the well
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when the mandre] is in the operate position. A mechanical
lockdown mechanism detachably secures the mandrel to the
blowout preventer, the lockdown mechanism being adapted
to ensure that the annular sealing body is securely seated
against the top of the casing when the mandrel is in the
operative position.

The mechanical lockdown mechanism preferably
includes a base member that is adapted to be mounted to &
top of the blowout preventer, the base member having a
central passage to permit the insertion and removal of the
mandrel, The passage is surrounded by an integral sleeve
having an elongated spiral thread for engaging a lockdown
nut that is adapted to secure the mandrel in the operative
position. The spiral thread on the integral sleeve and the
lockdown nut have a length adequate to ensure safe opera-
tion at well stimulation fluid pressures (10,000~15,000 psi).
At least one of the spiral thread on the integral sleeve and the
lockdown nut has a length adequate to provide a significant
range of adjustment, preferably at least about 5" (12.5 cm),
to compensate for variations in a distance between a top of
the BOP and a bit guide in the tubing hanger spool where the
mandrel packs off. The mandrel may be inserted through the
blowout preventer using any type of insertion tool used for
the - insertion of well tree savers or casing savers. Once
inserted, the mandrel is securely locked in its operative
position by the mechanical lockdown mechanism.

In more specific terms, the invention provides an appa-
ratus for protecting a blowout preventer from exposure to
fluid pressures, abrasive and corrosive fluids during a well
treatment to stimulate production. The apparatus comprises
a mandrel adapted to be inserted down through the blowout
preventer, the mandre] having 2 mandrel top end adapted to
protrude above the blowout preventer and a mandrel bottom
end that includes an annular sealing body for sealing
engagement with a bit guide at a top of a casing of the well
when the mandrel is in an operative position. A hydraulic
cylinder is conveniently used for inserting the mandrel into
and removing the mandrel from the blowout preventer. The
hydraulic cylinder is supported by at least two clongated
hydraulic cylinder support rods fixed relative to the blowout
preventer for supporting the hydraulic cylinder in vertical
and axial alignment with the blowout preventer, the support
rods and the cylinder being removable when the mandrel is
operatively inseried through the blowout preventer and the
annular sealing body of the mandrel bottom end is seated
against the bit guide. A mechanical lockdown mechanism
detachably secures the mandrel to the blowout preventer
when the mandrel is in the operative position.

A primary advantage of the invention is the low profile
which provides easy access to a high pressure valve
mounted to the top end of the mandrel to control fluid flow
during a well stimulation treatment. A further advantage is
the security provided by a mechanical lockdown
mechanism, which eliminates concern respecting hydraulic
fluid pressure losses in the hydraulic system used to lock
down Applicant’s prior art BOP protector. Furthermore, the
separable insertion tool reduces manufacturing and mainte-
nance costs of the apparatus because a single setting tool can
be used to set a plurality of mandrels and a damaged or
washed-out mandrel is easily replaced without dismantling
the tool.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal cross-sectional view of a blowout
preventer (BOP) protector in accordance with the invention,
showing the mandrel in an exploded view;
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FIG. 2 is a longitudinal cross-sectional view of the BOP
protector shown in FIG. 1, illustrating the lockdown nut
disengaged from the base plate.

FIG. 3 is a front elevational view, partially in cross-
section, of the BOP protector in accordance with the inven-
tion mounted to a wellhead with the mandrel inserted
through the BOP and seated in its operative position;

FIG. 4 is an alternate embodiment of the lockdown
mechanism used in the BOP protector shown in FIG. 1;

FIG. § is another alternate embodiment of the lockdown
mechanism used in the BOP protector shown in FIG. 1;

FIG. 6 is a partial cross-sectional view of a first embodi-
ment of an annular sealing body for sealing against a bit
guide mounted to a top of a casing of the well; and

FIG. 7 is a partial cross-sectional view of an alternate
preferred embodiment of an annular sealing body for sealing
against a bit guide mounted to the top of a casing of the well.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 shows a cross-sectional view of the apparatus for
protecting the BOPs (hereinafter referred to as a BOP
protector) in accordance with the invention, generally indi-
cated by reference numeral 10. The apparatus includes a
lockdown mechanism 12 which includes a base plate 14, a
mandrel head 16 and a lockdown nut 18 which detachably
interconnects the base plate 14 and the mandrel head 16. The
base plate 14 is preferably a circular disc that includes an
integral sleeve 20 which is perpendicular to the base plate
14. A spiral thread 22 is provided on an exterior of the
integral sleeve 20. The spiral thread 22 is engageable with a
complementary spiral thread 24 on an interior surface of the
lockdown nut 18. The base plate 14 and the integral sleeve
20 provides a passage 26 to permit a mandrel 28 to pass
therethrough. The mandrel head 16 is an annular flange,
having a central passage 30 defined by an interior wall 32.
Atop flange 34 is adapted for connection of equipment, such
as a high pressure valve, which will be described below in
more detail. A lower flange 36 retains a top flange 38 of the
lockdown nut 18. The lockdown nut 18 secures the mandrel
head 16 from movement with respect to the base plate 14
when the lockdown nut 18 engages the spiral thread 22 of
the integral sleeve 20. The mandrel head 16 with its upper
and lower flanges 34, 36 and the lockdown out 18 with its
top flange 38 are illustrated in FIG. 1 as an integral unit
assembled, for example, by welding or the like. However,
persons skilled in the art will understand that either one of
the mandrel head 16 and the lockdown nut 18 be constructed
to permit disassembly to enable the mandrel head 16 or the
lockdown nut 18 to be independently replaced,

The mandrel 28 has a mandrel top end 40 and a mandrel
bottom end 42. Complementary spiral threads 43 are pro-
vided on the exterior of the mandrel top end 40 and on a
lower end of the interior wall 32 of the mandrel head 16, so
that the mandrel top end 40 may be securely attached to the
mandrel head 16. One or more O-rings (not shown) provide
a fluid tight seal between the mandrel head 34 and the
mandrel 28. The passage 26 through the base plate 14 has a
recessed region on the lower end for receiving a steel spacer
44 and packing rings 46 preferably constructed of brass,
rubber and fabric. The steel spacer 44 and packing rings 46
define a passage of the same diameter as the periphery of the
mandrel 28. The steel spacer 44 and packing rings 46 are
removable and may be interchanged to accommodate dif-
ferent sizes of mandrel 28. The steel spacer 44 and packing
rings 46 are retained in the passage 26 by a retainer nut 48.
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The combination of the steel spacer 44, packing rings 46 and
the retainer nut 48 provide 2 fluid seal to prevent passage to
atmosphere of well fluids between the exterior of the man-
drel 28 and the interior of the BOP when the mandrel 28 is
inserted into the BOP, which will be described with refer-
ence to FIG. 3.

An internal threaded connector 50 on the mandrel bottom
end 42 is adapted for the connection of mandrel extension
sections of the same diameter. The extension sections permit
the mandrel 28 to be lengthened as required by different
wellhead configurations, An optional mandrel extension 52
has a threaded connector 54 at a top end 56 adapted to be
threadedly connected to the mandrel bottom end 42. An
extension bottom end 58 includes a threaded conmector 60
that is used to connect a mandrel packoff assembly 62,
which will be described below in more detail. High pressure
O-ring seals 64, well known in the art, provide a high
pressure fluid seal in the threaded connectors between the
mandrel 28, the optional mandrel extension(s) 52 and the
mandre] packoff assembly 62. The mandrel 28, the mandrel
exitension 52 and the mandrel packoff assembly 62 are
preferably each made from 4140 steel, a high-strength steel
which is commercially available. 4140 steel has a high
tensile strength and a Bumnell hardness of about 300.
Consequently, the assembled mandrel 28 is adequately
robust to contain extreme fluid pressures of up to 15,000 ps,
which approaches the burst pressure of the well casing. In
order to support a packoff gasket 66, however, the walls of
the mandrel packoff assembly 62 are preferably about 1.75
inches (4.45 cm) thick. As will be explained with reference
to FIG. 3, it is preferable that the wall thickness of the
mandrel packoff assembly 62 be such that it fits closely
within the tubing head spool of a well being treated.

The mandrel packoff assembly 62 includes a packoff
upper end 68 and a packoff lower end 70. The packoff upper
end 68 includes a threaded connector 72 which engages the
threaded connector 50 on the lower end of the mandrel 28 or
the threaded connector 60 on the extension bottom end 58 of
the optional mandrel extension 52, The packoff lower end 70
includes the annular seal 66 which sealingly engages a top
of the well casing as will be described below with reference
to FIG. 3. The annular seal 66 is preferably a thermal plastic
or a synthetic rubber seal that is bonded directly to the lower
end 70 of the mandrel packoff assembly 62. The packoff
lower end 70 is preferably machined to provide a bearing
surface to which the annular seal 66 may be bonded. The
annular seal 66 is preferably made from a polyurethane or a
nitry! rubber. The annular seal 66 should have a hardness of
about 80 to about 100 durometer. The internal diameter of
the mandre] packoff assembly 62 is at least as large as the
internal diameter of the casing, ¢.g., 5 inches (12.7 cm), The
extension and the packoff assembly are more completely
described in U.S. Pat. No. 5,819,851, which is incorporated
hierein by reference.

FIG. 2 illustrates the apparatus 10, shown in FIG. 1, prior
to being mounted above a BOP for a well stimulation
treatment. The lockdown nut 18 is disengaged from the
integral sleeve 20 of the base plate 14 and the mandrel head
16 is connected to the top end 40 of the mandrel 28 which
includes any required extension section(s) 52 and the pack-
off assembly 62 to provide a total length required for a
particular wellhead. The base plate 14 is mounted on the top
end of the BOP and the combination of the lockdown nut 18,
the mandrel head 16 and the mandrel 28, inserted from the
top into the BOP using any one of several insertion tools
known in the industry.

FIG. 3 illustrates an example of the use of the BOP
protector 10, shown in FIG. 1, using a hydraulic setting tool
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to insert the BOP protector 10 to an operative position for a
well treatment to stimulate production. The hydraulic setting
tool illustrated in FIG. 3 is described in U.S. Pat. No.
4,867,243, which is incorporated herein by reference, ABOP
74 is comnected to a well casing 76 by various casing
hangers, well known in the art such as a tubing head spool
78, for example. The BOP 74 is a piece of wellhead
equipment that is also well known in the art and its con-
struction and function do not form a part of this invention.
The BOP 74 and the tubing head spool 78 are, therefore, not
described. Mounted above the BOP protector 10, is a high
pressure valve 80 which is used for fluid flow control during
a well treatment. to stimulate production and, also, used to
prevent well fluids from escaping to atmosphere from the
top of the mandrel 28 during the insertion and removal of the
mandrel 28. The high pressure valve 80 is typically a
hydraulic valve well known in the art. The hydraulic setting
tool includes a hydraulic cylinder 82 which is mounted to
support plate 84. The support plate 84 includes a passage
(not shown) to permit a piston rod 85 of the hydraulic
cylinder 82 to pass through the support plate 84. The support
plate 84 also includes at least two attachment points 86 for
attachment of respective hydraulic cylinder support rods 88.
The spaced apart attachment points 86 are preferably equally
spaced from the central bore to ensure that the hydraulic
cylinder 82 and the piston rod 86 align with the BOP 74 to
which the hydraulic cylinder 82 is mounted. The hydraulic
cylinder support rods 88 are respectively attached on their
lower ends to corresponding attachment points 90 on the
base plate 14, which is mounted to the top of the BOP 74,
As is apparent, the basc plate 14 and the support platc 84
have a periphery that extends beyond the wellhead to
provide enough radial offset of the cylinder support rods 88
to accommodate the high pressure valve 80. The cylinder
support rods 88 are identical in length. The support rods 88
are attached to the respective spaced apart attachment points
86, 90 on the support plate 84 and the base plate 14 by means
of threaded fasteners or pins (not illustrated). The piston rod
85 is attached to the top of the high pressure valve 80 by a
connector 92 so that mechanical force can be applied to the
BOP protector 10 and the attached high pressure valve 80 to
stroke them in and out of the wellhead.

When the BOP protector 10 is in the operative position
shown in FIG. 3, the bottom end of the packoff assembly 62
is in sealing contact with a bit guide 94 attached to a top of
the casing 76. The bit guide 94 caps the casing 76 to protect
the top end of the casing 76 and to provide a seal between
the casing 76 and the tubing head spool 78 in a manner well
known in the art. As noted above, the extension section(s) 52
is optional and of variable length so that the assembled
mandrel 28, including the packoff assembly 62, has adequate
length to ensure that the top end 40 of the mandrel 28
extends above the top of BOP 74 just enough to enable the
mandrel to be secured by the lockdown assembly 12
described above when the packoff assembly 62 is seated
against the bit guide 94. However, the distance from the top
of the bit guide 94 to the top of the BOP 74 may vary to some
extent in different wellheads. This variation cannot be
accommodated by a conventional lockdown mechanism
such as taught in Applicant’s U.S. Pat. No. 4,867,243,

In accordance with the invention, the mechanical lock-
down mechanism 12 is configured to provide a broad range
of adjustment to compensate for variations in the distance
from the top of the BOP 74 to the top end 40 of the mandrel
28. The complementary spiral threads 22, 24 (FIG. 1) on the
respective integral sleeve 20 and lockdown nut 18 having a
length adequate to provide the required compensation.
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Preferably, the respective threads 22, 24 are at least about 9"
(22.86 cm) in axial length. A minimum engagement for
safely containing the elevated fluid pressures acting on the
BOP protector 10 during a well treatment 1o stimulate
production is represented by a section labetled “A” (FIG. 1).
Sections “B” represent the adjustment available to compen-
sate for variations in the distance from the top of the BOP
74 1o the top end 40 of the mandrel 28. A spiral thread with
about 9" of axial length provides about 5" of adjustment
while ensuring that a minimum engagement of the lockdown
nut 18 is maintained.

FIGS. 4 and § illustrate two alternate embodiments of the
mechanical lockdown mechanism 12 in accordance with the
invention.. In FIG, 4, the spiral thread 24 on the lockdown
nut 18 has an axial extent “A” adequate to ensure the
minimum engagement required for safety, and the thread 22
on the integral sleeve 20 of the base plate 14 has a full lengih
spiral thread, which includes the “A” section for the mini-
mum engagement and the “B” section for adjustment. The
mechanical lockdown mechanism 12 illustrated in FIG. §
provides a similar adjustable lockdown with length “A” for
minimum safe threaded engagement on the integral sleeve
20 and length “B” for adjustment on the lockdown nut 18.

FIGS. 6 and 7 illustrate the packoff assembly 62 in
accordance with alternate embodiments of the invention.
Field experience has shown that the bit guides of used
wellheads tend to become deformed by small chips, dents, or
scratches after a period of running in and out with produc-
tion tubing and downhole tools. In such cases, the annualar
seal used in the embodiment of FIG. 1 sometimes permits
pressure leakage at high stimulation pressures and the pack-
off assembly 62 illustrated in FIGS. 6 and 7 may be used for
the BOP protector 10 to improve performance, as described
in Applicant’s co-pending U.S. patent application Ser. No.
09/299,551, filed on Apr. 26, 1999 and entitled HIGH
PRESSURE FLUID SEAL FOR SEALING AGAINST A
BIT GUIDE IN A WELLHEAD AND METHOD OF
USING, which is incorporated herein by reference. In FIG.
6, a high pressure fluid seal 98 is an elastomeric material
preferably made from a plastic material such as polyethylene
or a rubber compound such as nitryl rubber. The elastomeric
material preferably has a hardness of about 80 to about 100
durometer. The high pressure fluid seal 10 is bonded directly
to the bottom end of the packoff assembly 62. The bottom
end of the packoff assembly 62 includes at least one down-
wardly protruding annular ridge 100 which provides an area
of increased compression of the high pressure fluid seal 98
in an area preferably adjacent an outer wall 102 of the
packoff assembly 62. The annular ridge 100 not only pro-
vides an area of increased compression, it also inhibits
extrusion of the high pressure fluid seal 98 from a space
between the packoff assembly 62 and the bit guide 94 when
the mandrel 28 is exposed to extreme fluid pressures. The
annular ridge 100 likewise helps ensure that the high pres-
sure fluid seal 98 securely seats against the bit guide 94, even
if the bit guide 94 is worn due to impact and abrasion
resulting from the movement of the production tubing or
well tools into or out of the casing 76. A pair of O-rings 104
are preferably provided as back-up scals to further ensure
wellhead components are isolated from pressurized stimu-
lation fluids.

The packoff assembly 62 illustrated in FIG. 7 has a thicker
wall, and an inner wall 106 which extends downwardly past
the bit guide 94 and a top edge of the casing 76 into an
annulus of the casing 76. High pressure fluid seal 108 is
particularly useful in wellheads where the bit guide 94 does
not closely conform to the top edge of the casing 76, leaving
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a gap 110 in at least one area of circumference of a joint
between the casing 76 and the bit guide 94. The gap makes
the top edge of the casing 76 susceptible to erosion called
“wash-out” if large volumes of abrasives are injected into
the well during a well stimulation process. The packoff
assembly 62 in accordance with this embodiment of the
invention covers any gaps at the top end of the casing 76 to
prevent wash-out. The length of the inner wall 106 is a
matter of design choice. As noted above, the high pressure
fluid seal 108 is bonded directly to the end 112 of the packoff
assembly 62 using techniques well known in the art. The
high pressure fluid seal 108 covers an outer wall portion 120
of the inner wall 106. It also covers a portion of an outer wall
122 located above the end 112. A bottom edge of the outer
wall 122 of the packoff assembly 62 protrudes downwardly
in an annular ridge 124 as described above to provide extra
compression of the high pressure fluid seal 108 to ensure that
the high pressure fluid seal 108 is not extruded from a space
between the packoff assembly 62 and the bit guide 94 when
the high pressure fluid seal 108 is securely seated against the
top surface of the bit guide 94.

In use of the BOP protector 10, the base plate 14 is
secured to the top of the BOP 74 with the lockdown nut 18
disengaged from the integral sleeve 20 of the base plate 14,
as shown in FIG, 2. The combination of the mandre! 28,
mandrel head 16 and the lockdown nut 18 may be supported
by a rig or other insertion tool. The high pressure valve 80
is mounted to the upper flange 34 of the mandrel head before
inserting the mandrel 28 into the BOP 74. The high pressure
valve 80 is closed to prevent well fluids from escaping from
the top end 40 of the mandrel head 28 when the mandrel 28
is inserted into the well. The BOP 74 is fully opened to
permit the insertion of the mandrel 28. The mandrel 28 may
be inserted through the BOP 74 using the hydraulic cylinder
setting tool illustrated in FIG. 3. If so, the hydraulic cylinder
82, support plate 84 and the cylinder support rods 88 are
mounted on the top of the wellhead in such 3 manner that the
hydraulic cylinder 82 is supported in vertical and axial
alignment with the BOP 74 with the piston rod 86 connected
by the connector 92 to the top of the high pressure valve 80
and the cylinder support rods 88 attached at their lower ends
to the respective attachment points 90 on the base plate 14.
During insertion of the mandrel 28, well fluids are prevented
from escaping to atmosphere by the packing rings 46 located
between the mandrel top end 40 and the interior 32 of the
mandrel head 16, which were described above with refer-
ence to FIG. 1. When the mandrel 28 is inserted to its
operative position, the lockdown nut 18 is engaged with the
threaded integral sleeve 26 of the base plate 14 The mandrel
28 is inserted into the BOP 74 until the annular seal 66
sealingly contacts the top of the bit guide 94 and the
lockdown nut 18 is rotated down to its locking position so
that the mandrel 28 is securely held in the operative position
during the entire well treatment to stimulate production.

After the mandrel 28 is inserted into the operative
position, the insertion tool is removed from the wellhead.
The insertion tool is remounted to the wellhead after the well
treatment to stimulate production is completed. The inser-
tion tool is then operated to stroke the mandrel 28 wpward
out of the BOP 74. The BOP 74 is closed before the bottom
end of the mandrel 28 is completely withdrawn from the
base plate 14 to prevent well fluids from escaping to
atmosphere. After the BOP 74 is closed, the entire assembly
of the BOP protector 10 and the high pressure valve 80 as
well as the hydraulic setting tool is removed from the top of
the BOP 74, The sequence of the steps described above may
be changed to adapt to specific circumstances, as will be
apparent to persons skilled in the art.
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Although a hydraulic setting tool as described above with
reference to FIG. 3 has been used to illustrate the use of the
preferred embodiment of the invention, other types of set-
ting tool may be used for inserting the mandrel 28 through
the BOP 74 to the operative position. For example, a setling
tool described by McLeod in U.S, Pat. No. 4,632,183
entitled INSERTION DRIVE SYSTEM FOR TREE SAV-
ERS which issued on Dec. 5, 1984, the entire specification
of which is incorporated herein by reference, may be used.
Another type of setting tool which may also be used to insert
the mandrel 28 is described by Bullen in US. Pat. No.
4,241,786 entitled WELL TREE SAVER which issued on
May 2, 1979 and is also incorporated herein by reference in
its entirety. Each of these patents describe an insertion tool
in which the force applied to the top of the mandrel is
applied by a pair of horizontally oriented beams which are
parallel and spaced apart. The lower beam is attached to the
top of the BOP, while the upper beam is attached to the
mandrel head. A pair of jacks arc operatively coupled
between the upper and lower beams at respective ends to
lower or raise the upper beam with respect to the lower beam
so that a force is applied on the mandrel to insert the mandrel
into or withdraw the mandrel from the BOP. Other setting
tools or rigs known in the art may also be used {o insert or
remove the BOP protector in accordance with the invention.

Modifications and improvements to the above described
embodiments of the invention may become apparent to those
skilled in the art. The foregoing description is intended to be
exemplary rather than limiting. The scope of the invention is
therefore intended to be limited solely by the scope of the
appended claims.

I claim:

1. An apparatus for protecting a blowout preventer from
exposure fo fluid pressures, abrasives and corrosive fluids
used in a well treatment to stimulate production, comprising:

a mandrel adapted io be inserted down through the

blowout preventer to an operative position, the mandrel
having a mandrel top end and a mandrel bottom end,
the mandrel bottom end including an annular sealing

- body for sealing engagement with a top of a casing of
the well when the mandrel is in the operative position;
and

a mechanical lockdown mechanism for detachably secur-

ing the mandrel to the blowout preventer, the lockdown
mechanism being adapted to ensure that the annular
sealing body is securely seated against the top of the
casing when the mandrel is in the operative position.

2. An apparatus as claimed in claim 1 wherein the
mechanical lockdown mechanism comprises a base member
fixed relative to the blowout preventer, the base member
having a central bore to permit the insertion of the mandrel
down through the blowout preventer and an elongated spiral
thread for adjustably engaging a complementary thread of a
lockdown nut which is adapted to lock the mandrel in the
operative position.

3. An apparatus as claimed in claim 2 wherein the
elongated spiral thread and the complementary thread of the
lockdown nut have respective axial lengths adequate to
compensate for variations in a distance between a top of the
blowout preventer and the top of the casing of different
wellheads to permit the mandrel to be sccured in the
operative position even if a length of the mandrel is not
precisely matched with a particular wellbead.

4. An apparatus as claimed in claim 3 wherein 2 mandrel
head is mounted to the mandrel top end, the mandrel head
having a mandrel head bottom ¢nd received by the lockdown
nut for detachably securing the mandrel to the base member,
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a mandrel head top end being adapted to permit connection
of equipment to the top end of the mandrel, and a passage
from the mandrel] head top end to the mandrel head bottom
head for fluid communication with the mandrel.

5. An apparatus as claimed in claim 4 wherein the base
member includes a sealing device to prevent a passage of
well fluids to atmosphere from a space between an exterior
of the mandrel and an interior of the blowout preventer when
the mandre! is inserted into the blowout preventer.

6. An apparatus as claimed in claim 1 wherein the annular
sealing body is bonded to the bottom of the mandrel.

7. An apparatus as claimed in claim 6 wherein the annular
sealing body comprises a plastic material.

8. An apparatus as claimed in claim 7 wherein the plastic
material is a polyurethane having a hardness of 80-100
durometer.

9. An apparatus as claimed in claim 6 wherein the annular
sealing body comprises a rubber material.

10. An apparatus as claimed in claim 9 wherein the rubber
material is a gitryl rubber having a durometer hardoess of
80-100 durometer.

11. An apparatus as claimed in claim 1 wherein the
mandrel bottom end includes mandrel extension sections to
permit a length of the mandrel to be increased, and the
annular sealing body is bonded to a last of the extension
sections.

12. An apparatus as claimed in claim 4 wherein an internal
diameter of the mandrel and an internal diameter of the
passage through the mandrel head are respectively at least as
large as an internal diameter of the casing,

13. An apparatus as claimed in claim 5 wherein the base
member includes a base plate having an elongated sleeve
perpendicular to the basc plate, an interior of the sleeve
forming the central bore and an exterior of the sleeve
forming the elongated spiral thread, the base plate being
adapted to be detachably mounted to the top of the blowout
preventer.

14, An apparatus as claimed in claim 13 further compris-
ing a hydraulic cylinder for inserting the mandrel into and
removing the mandrel from the blowout preventer; and at
least two elongated hydraulic cylinder support rods fixed
relative to the base plate for supporting the hydraulic cyl-
inder in vertical and axial alignment with the blowout
preventer, the support rods and the hydraulic cylinder being
removable when the mandrel is in the operative position, and
the annular sealing body of the mandrel botiom end is
securely seated against the top of the casing.

15. An apparatus as claimed in claim 14 wherein the
hydraulic cylinder is mounted to a support plate having a
central bore to permit the passage of a piston rod of the
cylinder therethrough for the insertion and removal of the
mandrel, the elongated cylinder support rods being attached
at one end to spaced-apart points on the support plate and at
the other end to respectively opposing points on the base
plate, the support plate being removable with the hydraulic
cylinder and the elongated cylinder support rods after inser-
tion of the mandrel to the operative position.

16. An apparatus as claimed in claim 1 wherein the
mandrel bottom end includes an annular ridge which pro-
trudes into the annular sealing body to inhibit the annular
sealing body from being extruded away from an inner wall
of the mandrel when the annular sealing body is scated
against a bit guide mounted on the top of the casing and the
inner wall of the mandrel is subjected to elevated fluid
pIessure.,

17. An apparatus as claimed in claim 16 wherein the
mandrel bottom end has an outer wall including at least one
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radial groove for supporting al least one O-ring adapted to
make sealing contact with an interior surface of a tubing
head when the annular sealing body is seated against the bit
guide.

18. An apparatus as claimed in claim 16 wherein the
mandrel bottom end includes an annular extension of the
inner wall that extends past the bit guide and into an annulus
of the casing to protect a top edge of the casing from erosion
caused by abrasives pumped into the casing during the
stimulation treatment.

19. An apparatus as claimed in claim 18 wherein the
extension of the inner wall has an outer wall portion that is
also covered by the annular sealing body.

20. An apparatus for protecting a blowout preventer from
exposure to fluid pressures, abrasive and corrosive fluids
during a well treatment to stimulate production, comprising:

a mandrel adapted to be inserted down through the
blowout preventer, the mandrel having a mandrel top
end adapted to protrude above the blowout preventer
and a mandrel bottom end that includes an annular
sealing body for sealing engagement with a bit guide at
a top of a casing of the well when the mandrel is in an
operative position;

a hydraulic cylinder for inserting the mandrel into and
removing the mandrel from the blowout preventer;

at least two elongated hydraulic cylinder support rods
fixed relative to the blowout preventer for supporting
the hydraulic cylinder in vertical and axial alignment
with the blowout preventer, the support rods and the
cylinder being removable when the mandrel is opera-
tively inserted through the blowout preventer and the
annular sealing body of the mandrel bottom end is
seated against the bit guide; and

a mechanical lockdown mechanism for detachably secur-
ing the mandrel to the blowout preventer when the
mandrel is in the operative position.

21. An apparatus as claimed in claim 20 further compris-

ing:

a base member adapted for attachment to a top of the
blowout preventer, the basc member including a pas-
sage to permit the insertion of the mandrel and at least
two spaced-apart points of attachment for the elongated
cylinder support rods, the points of attachment being
equidistant from the passage; and

the hydraulic cylinder being mounted to a support plate
having a bore to permit the passage of a piton rod of the
hydraulic cylinder therethrough, and at least two
spaced-apart points of attachment for the elongated
cylinder support rods, the points of attachment being
complementary with the points of attachment on the
base member, the support plate being removable with
the hydraulic cylinder and the clongated cylinder sup-
port rods from the base member after insertion of the
mandrel to the operative position.

22. An apparatus as claimed in claim 21 wherein the base
member includes an elongated perpendicular sleeve that
surrounds the passage through the base member, the elon-
gated sleeve having an exterior wall with a spiral thread for
engagement with a complementary spiral thread of a lock-
down nut that is adapted to lock the mandrel in the operative
position.

23, An apparatus as claimed in claim 22 wherein the spiral
thread on the sleeve and the complementary spiral thread on
the lockdown nut have respective axial lengths adequate to
compensate for variations in length of a wellhead through
which the mandrel is inserted.
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24. An apparatus as claimed in claim 21 wherein the base
member includes a seal adapted to prevent the passage to
atmosphere of well fluids in a space between an exterior of
the mandrel and an interior of the blowout preventer when
the mandrel is inserted into the blowout preventer.

25. An apparatus as claimed in claim 24 wherein a
mandrel head is mounted to the top end of the mandrel, the
mandrel head having a mandre! head bottom end received by
the Jockdown nut for detachably securing the mandrel to the
base member, a mandrel head top end adapted to be con-
nected to the piston rod of the hydraulic cylinder, and a
passage from the mandrel head top end to the mandrel head
bottom head in fluid communication with the mandrel when
the mandrel is connected to the mandrel head.

26. An apparatus as claimed in claim 20 wherein the
mandrel bottom end includes a mandrel extension section to
permit a length of the mandrel to be increased, and the
annular sealing body is bonded to a last of the extension
sections.

27. A method for protecting a blowout preventer from
exposure to fluid pressure as well as to abrasive and corro-
sive fluids during a well treatment to stimulate production,
comprising the steps of:

a) mounting above the blowout preventer an apparatus for
protecting the blowout preventer from exposure to fluid
pressures, abrasive and corrosive fluids during a well
treatment to stimulate production, comprising a man-
drel having a mandrel top end and a mandrel bottom
end that includes an annular sealing body, and a
mechanical lockdown mechanism for detachably secur-
ing the mandrel to the blowout preventer;

b) mounting at least one high pressure valve to the
apparatus in operative fluid communication with the
mandrel;

¢) closing the at least one high pressure valve;

d) fully opening the blowout preventer;

¢) applying a force on the mandrel top end to move the
mandre] bottom end down through the blowout pre-
venter until the mandrel is in an operative position in
which the annular sealing body is in fluid sealing
engagement with a top of a casing of the well while the
mandrel top end extends above the blowout preventer;

f) engaging the mechanical lockdown mechanism to lock
the mandrel in the operative position; and

g) disengaging the mechanical lockdown mechanism,
pulling up the mandrel, closing the blowout preventer,
and removing the apparatus from the blowout preventer
in a reverse sequence of steps a) to f) after the well
treatment to stimulate production.

28. A method as claimed in claim 27 further comprising
steps: before step €), mounting atop the blowout preventer a
hydraulic cylinder that is supported in vertical and axial
alignment with the blowout preventer by at least two elon-
gated hydraulic cylinder support rods fixed relative to the
blowout preventer to ensure a piston rod of the hydraulic
cylinder is enabled to apply force to a top of the mandrel;
and after step f), removing the hydraulic cylinder and the
support rods from the blowout preventer.

29. A method as claimed in claim 28 further comprising
in step g) remounting the support rods and the hydraulic
cylinder to the top of the blowout preventer to remove the
mandrel, and subsequently removing the hydraulic cylinder
and the support rods from the blowout preventer after the
mandrel is withdrawn from the blowout preventer.

30. A method as claimed in claim 27 wherein the annular
sealing body seals against a bit guide which engages the top
of the casing in the fluid tight seal.
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31. Amethod as claimed in claim 27 wherein the mandrel
includes mandrel extension sections threadedly attached to a
main section of said mandrel and includes a mandre! packoff
assembly, and wherein the annular sealing body is bonded to
a bottom end of the mandrel packoff assembly.

32. A method as claimed in claim 27 wherein the force
applied to the top end of the mandrel is applied by a pair of

14

parallel, spaced beams, a lower one of which is attached to

a top of the blowout preventer, the mandrel being attached

to the upper beam and inserted into or withdrawn from the

blowout preventer by jack assemblies which lower or raise
5 the upper beam with respect to the lower beam.



