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Joseph C. Fox, Houma, LA (US) An end protector system for tubular goods including, but not 

necessarily limited to, drilling riser pipe. The end protector 
Correspondence Address: system utilizes lightweight substantially rigid, UV-stabilized 
Ted M. Anthony molded plastic members that can quickly and easily coverbox 
P.O. Drawer 3408 and pin end connections of drilling riser pipe, as well as 
Lafayette, LA 70502 ancillary conduit holes, bolt holes and/or other openings. The 

end protector system of the present invention can be used on 
(21) Appl. No.: 11/639,599 tubular goods having an end connection flange, as well as 

those without an end connection flange, to block access to 
(22) Filed: Dec. 15, 2006 internal Surfaces of the drilling riser components. The end 

O O protector system of the present invention further includes a 
Publication Classification retention system to ensure that individual end protectors 

(51) Int. Cl. remain in place during transportation and/or prolonged Stor 
B65D 59/06 (2006.01) age of Such tubular goods. 
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END PROTECTOR SYSTEM FORTUBULAR 
GOODS 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

0001) NONE 

STATEMENTS AS TO RIGHTS TO INVENTIONS 
MADE UNDER FEDERALLY SPONSORED 

RESEARCH AND DEVELOPMENT 

0002 NONE 

BACKGROUND OF THE INVENTION 

0003 1. Field of the Invention 
0004. The present invention pertains to a system of 
molded cap devices to protect the end connections of tubular 
goods. More particularly, the present invention pertains to a 
system of molded cap devices to protect end connections of 
drilling riser pipe sections, and to prevent access to internal 
portions thereof. 
0005 2. Brief Description of the Prior Art 
0006. In offshore environments, wells are often drilled 
from fixed platforms to explore for and develop oil and gas 
reserves. However, such fixed platforms may not exist in 
certain areas where drilling prospects are located. As a result, 
offshore wells are frequently drilled using moveable rigs such 
as drill ships, semi-submersible rigs and jack-up rigs that are 
not supported by fixed platforms. 
0007 Drilling operations conducted from moveable drill 
ing rigs differ from operations conducted from platform 
Supported drilling rigs in many respects. Among these differ 
ences is the location of the blowout preventor assembly and 
wellhead assembly. Frequently, Such equipment is not located 
on the rig itself, but rather on the sea floor. In such cases, 
specialized equipment known as a drilling riser is used. 
0008 Generally, drilling risers consist of several sections 
of pipe, as well as special fittings, that are joined together to 
form a continuous length of pipe. A riser serves as a conduit 
to connect a drilling rig (which is located at or near the Surface 
of the water) to a wellhead assembly (which is located at or 
near the sea floor). When installed, a drilling riser serves as a 
guide for drilling equipment, as well as a conductor for drill 
ing fluid. In many cases, drilling risers can include special 
devices to compensate for any movement of the drilling rig 
caused by waves. 
0009. Although the dimensions can vary, individual sec 
tions of drilling riser can often be greater than three (3') feet in 
diameter and seventy-five (75") feet in length. Each riser 
section is typically configured with a male (pin) connection at 
one end, and a female (box) connection at the opposite end. 
Although Such connections are used to interlock one section 
of riser to an adjoining section, flanges are also frequently 
added at both ends of each riser section; Such flanges can be 
bolted together to further secure adjoining sections of riser 
pipe to each other. 
0010 Wellheads, blow out preventors and other types of 
Subsea equipment are typically controlled from the Surface 
(i.e., the drilling rig) using control lines that extend along 
substantially the entire length of a drilling riser. For this 
reason, drilling risers frequently include ancillary tubes for 
housing Such control lines; Such tubes generally terminate in 
openings at both ends of individual riser pipe sections. Fur 
ther, different wellhead manufacturers utilize drilling risers 
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having different configurations. As such, the end connections 
of such drilling riser sections will often vary for different 
wellhead manufacturers. 
0011. After riser pipe is manufactured at a land-based 
manufacturing facility, the pipe must typically be stored at a 
pipe yard, loading dock or other location prior to being 
shipped to a drilling rig or offshore location. Further, Such 
riser pipe must also be stored between drilling projects. Dur 
ing such storage, it is generally beneficial to close the ends of 
each section of riser pipe in order to prevent foreign objects or 
animals from entering such pipe. Moreover, it is also benefi 
cial to protect the end connections and flanges of Such riser 
pipe while Such pipe is being loaded, unloaded and/or trans 
ported. 
0012 End protectors for threaded tubular goods are 
known in the art. Similarly, end protectors for sections of riser 
pipe are also known in the art. However, Such prior art means 
for protecting riser pipe generally comprise metal plates that 
are flat bolted on the flanges of such riser pipe sections, or are 
curved open-faced sections that are bolted on the flanges to 
absorb any impact to the main and ancillary piping. Said 
metal plates frequently fail to cover all openings on the riser 
including, but not limited to, ancillary line openings and 
flange bolt holes. Further, such metal plates are bulky and 
heavy. Such plates can often weigh hundreds of pounds. As 
Such, said plates are frequently difficult to handle, install and 
remove, and can cause injuries to personnel handling or work 
ing with Such plates. 
0013 Flexible molded polyurethane and rubber covers 
have also been developed to cover the ends of individual riser 
pipe sections. Such molded caps are preferable to metal 
plates, in that said caps can be specifically molded to fit both 
male and female configurations. Further, said molded caps 
can be easily customized to fully cover all individual open 
ings associated with a particular type of riser pipe, including 
ancillary line(s) and flange/bolt holes. However, polyure 
thane is negatively affected by weathering including, without 
limitation, ultraviolet (“UV) waves. Thus, such molded 
polyurethane covers are susceptible to losing their shape. 
When this occurs, such molded covers can fall off the riser 
pipe sections, thereby leaving such pipe sections exposed. 
0014 Thus, there is a need for a versatile end protector 
system for tubular goods including, but not necessarily lim 
ited to, riser pipe. Such end protector system must avoid the 
problems associated with existing metal plates and molded 
polyurethane caps. 

SUMMARY OF THE PRESENT INVENTION 

0015 The present invention comprises an end protector 
system for tubular goods including, but not necessarily lim 
ited to, drilling riser pipe. Such end protector system utilizes 
substantially rigid, UV-stabilized molded plastic members 
that can cover box and pin end connections of drilling riser 
pipe, as well as ancillary conduit holes, bolt holes and/or other 
openings. The end protector system of the present invention 
can be used on tubular goods having an end flange, as well as 
those without an end connection flange. The end protector 
system of the present invention further includes a retention 
system to ensure that individual end protectors remain in 
place during transportation and/or prolonged storage of Such 
tubular goods. 
0016. The end protector system of the present invention 
protects the end connections of drilling riser sections, and 
prevents access to internal Surfaces of the central bore and 
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otherancillary conduit holes of such drilling riser pipe. In the 
preferred embodiment of the present invention, said end pro 
tector system permits access to lifting eyes on said riser pipe; 
as such, said end cap protector system can remain installed on 
such riser pipe while it is being lifted by a crane or other 
hoisting device. In an alternative embodiment of the present 
invention, said end protector system has a “unisex” configu 
ration, in that it can be utilized to fit on both box and pin 
connections of riser pipe. 
0017. The end protector system of the present invention 

utilizes lightweight end protectors that can be easily handled 
by personnel. Said end protectors shield end connections of 
tubular goods from damage during transportation and/or Stor 
age of Such tubular goods. Further, Such end protectors can 
remain in the elements, including direct Sunlight, for 
extended periods of time without becoming damaged or 
destroyed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 depicts a side perspective view of an end 
protector of the present invention compatible with a pin end of 
a section of drilling riser pipe. 
0019 FIG. 2 depicts a front perspective view of an end 
protector of the present invention compatible with a box end 
of a section of drilling riser pipe. 
0020 FIG. 2a depicts a back perspective view of an end 
protector of the present invention compatible with a box end 
of a section of drilling riser pipe. 
0021 FIG.3 depicts a side sectional view of an end pro 
tector of the present invention installed on a pin end of a 
section of drilling riser pipe having a flange. 
0022 FIG. 4 depicts a side sectional view of an end pro 
tector of the present invention installed on a box end of a 
section of drilling riser pipe having a flange. 
0023 FIG.5 depicts a side perspective view of an alternate 
embodiment of an end protector of the present invention 
having a cut away section. 
0024 FIG. 6 depicts an exploded perspective view of an 
alternative embodiment of an end protector of the present 
invention. 
0025 FIG. 7 depicts a side perspective view of a split ring 
member of an alternative embodiment of an end protector of 
the present invention. 
0026 FIG. 8a depicts a side sectional view of an end 
protector of the present invention installed on a box end of a 
section of drilling riser pipe without a flange connection. 
0027 FIG. 8b depicts an exploded side sectional view of 
an end protector of the present invention depicted in FIG. 8a 
(not including the drilling riser pipe). 
0028 FIG.9 depicts a perspective view of a hole-plug of 
the present invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

0029 Referring to the drawings, FIG. 1 depicts a side 
perspective view of end protector 10 of the present invention. 
End protector 10 depicted in FIG. 1 is compatible with a pin 
end of a section of drilling riser pipe having a flange. In the 
preferred embodiment, end protector 10 (as well as all end 
protectors depicted in the drawings) is a Substantially rigid 
molded plastic component. Said plastic includes UV-stabili 
zation additives well known to those having skill in the art of 
plastic molding. 
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0030 End protector 10 generally comprises body section 
1, tapered surface 2 and end surface 3. It is to be observed that 
the specific dimensions of body section 1, tapered Surface 2 
and end surface 3 are beneficially designed to fit the appro 
priate corresponding dimensions of a tubular good connec 
tion (such as, for example, the pin end connection of a section 
of drilling riser pipe) upon which said end protector 10 is to be 
installed. By way of illustration, but not limitation, body 
section 1 should have the appropriate diameter to fit around a 
flange connection of a section of riser pipe, while tapered 
Surface 2 must extend Sufficiently far to cover any pin con 
nection extending from Such section of riser pipe. 
0031. Still referring to FIG. 1, end protector 10 includes a 
plurality of projections 4. In the preferred embodiment, said 
projections 4 extend from tapered Surface 2 of end protector 
10 and can cover the ends (and openings thereof) of control 
lines or otherancillary lines of a section of drilling riser pipe. 
Further, in the preferred embodiment, a plurality of clip fas 
teners 5 are disposed along the outer surface of body section 
1 of end protector 10. 
0032 FIG. 2 depicts a front perspective view of an end 
protector 20 of the present invention. End protector 20 is 
similar to end protector 10, except that end protector 20 is 
compatible with a box end of a section of drilling riser pipe. 
End protector 20 includes rim section 21, tapered section 22 
and end section 23. In the preferred embodiment, the dimen 
sions of tapered section 22 are designed so that end protector 
20 is held in place by a pre-loaded compression fit of approxi 
mately /16 of an inch. A plurality of apertures 24 are disposed 
on rim section 21. By way of illustration, but not limitation, 
UV-protected tie wraps can be threaded through apertures 24, 
around ancillary lines of a section of drilling riser pipe, and 
tightened. In this manner, end protector 20 can be easily, 
quickly and securely attached to an end of a section of drilling 
riser pipe. FIG.2a depicts end protector 20, but from a reverse 
angle relative to the view depicted in FIG. 2. 
0033. It is to be observed that the dimensions and basic 
configurations of end protectors 10 and 20 can be varied as 
necessary to meet particular applications. Thus, the specific 
dimensions and configurations of said end protectors can be 
set during the molding process, and can be tailored to fit 
dimensions and configurations of particular tubular goods 
with which said end protectors are to be utilized. 
0034 FIG.3 depicts a side sectional view of end protector 
10 of the present invention installed on a pin end of a section 
of drilling riserpipe 100 having flange connection 103 near its 
pin end. Specifically, drilling riser pipe 100 comprises central 
tubular member 101, as well as ancillary tubular control lines 
102 and 104. Said tubular members include ends 101a, 102a 
and 104a, although not visible from this perspective in FIG. 
3, each of said ends 101a, 102a and 104a have openings that 
lead into central longitudinal bores of said tubular members. 
0035 End protector 10 is installed on drilling riser section 
100. As such, the specific dimensions of body section 1, 
tapered surface 2 and end surface 3 of end protector 10 are 
beneficially designed to fit the appropriate corresponding 
dimensions of drilling riser pipe section 100. Body section 1 
has the appropriate diameter to accommodate and fit around 
flange connection 103. Similarly, tapered surface 2 must 
extend sufficiently far to cover end 101 a (pin end connection) 
of central tubular member 101, while projections 4 must be 
spaced and sized to cover ends 102a and 104a of ancillary 
lines 102 and 104. 
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0036. In this embodiment, clip fasteners 5 are disposed 
along the outer surface of body section 1 of end protector 10. 
Such clip fasteners fit around and behind flange 103 and 
secure end protector 10 on drilling riser 100. In this configu 
ration, end protector 10 closes off or blocks access to internal 
surfaces of drilling riser 100 accessible through openings 
101a, 102a and 104a. 
0037 FIG. 4 depicts a side sectional view of end protector 
20 of the present invention installed on a box end of a section 
of drilling riser pipe 200 having a flange 203. Riser pipe 200 
includes tubular member 201 defining internal surface 202. 
End protector 20 includes rim section 21, tapered section 22 
and end section 23. When installed, end protector 20 closes 
off or blocks access to internal surface 202 of drilling riser 
200 via the box end connection of drilling riser 200. 
0038. In the preferred embodiment, the dimensions of 
tapered section 22 are designed so that end protector 20 is 
held in place by a pre-loaded compression fit of approxi 
mately /16 of an inch. Although not visible in FIG. 4, a 
plurality of apertures 24 are disposed on rim section 21. By 
way of illustration, but not limitation, UV-protected tie wraps 
can be threaded through apertures 24, around ancillary lines 
of a section of drilling riser pipe, and tightened. In this man 
ner, end protector 20 can be easily, quickly and securely 
attached to an end of a section of drilling riser pipe 
0039 FIG.5 depicts a side perspective view of an alternate 
embodiment of end protector 30 of the present invention. Like 
end protector 10 depicted in FIG. 1, end protector 30 gener 
ally comprises a body section 31, tapered surface 32 and end 
surface 33. Also, like end protector 10, the specific dimen 
sions of body section 31, tapered surface 32 and end surface 
33 are beneficially designed to fit the appropriate correspond 
ing dimensions of a tubular good connection (such as, for 
example, the pin end connection of a section of drilling riser 
pipe) upon which said end protector 30 is to be installed. 
Unlike end protector 10, end protector 30 does not include a 
plurality of projections, such as projections 4 on end protector 
10, thus allowing end protector 10 to be utilized as a “unisex' 
end protector (that is, a protector that can be used on both pin 
or box end connections.) 
0040) End protector 30 includes a plurality of eyelets 35 
disposed along the outer periphery of body section 31. End 
protector 30 can be affixed to a section of drilling riser pipe by 
threading an attachment means through said eyelets and 
attaching same to said drilling riser pipe. By way of illustra 
tion, but not limitation, UV-protected tie wraps can be 
threaded through eyelets 35, around the ancillary lines of a 
section of drilling riser pipe, and tightened. In this manner, 
end cap 30 can be easily, quickly and Snuggly attached to an 
end of a section of drilling riser pipe. An expandable hole plug 
(not shown) Such as, for example, a plug disclosed in U.S. Pat. 
No. 6,453,603, can be used as a closure for aperture 37 to 
complete the encapsulation of end protector 30 and assist in 
securing end protector 30 to said drilling riser pipe. 
0041 End protector 30 also includes at least one cut away 
section 36 that extends primarily into tapered surface 32. End 
protector 30 also includes aperture 37 that is situated within 
cut away section 36. Said aperture is beneficially positioned 
to align with a lifting eye on a section of drilling riser pipe. As 
Such, a shackle or slings attached to a crane or other hoisting 
mechanism can pass through aperture 37 and be attached to 
the lifting eye of such section of drilling riser so that said 
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drilling riser can be moved or otherwise manipulated without 
having to remove end protector 30 from said drilling riser 
pipe. 
0042 FIG. 6 depicts an exploded perspective view of an 
alternative embodiment of an end protector 40 of the present 
invention. End protector 40 generally comprises a body sec 
tion 41, tapered surface 42 and end surface 43. The specific 
dimensions of body section 41, tapered Surface 42 and end 
surface 43 are beneficially designed to fit the appropriate 
corresponding dimensions of a tubular good connection (Such 
as, for example, the pin end connection of a section of drilling 
riser pipe) upon which said end protector 40 is to be installed. 
End protector 40 also includes a plurality of eyelets 45 dis 
posed along the outer periphery of body section 41. 
0043. As discussed in detail above, configurations of drill 
ing risers can vary depending upon a number of different 
factors including, but not necessarily limited to, the type of 
drilling rig to be utilized, the configuration of subsea well 
head or other equipment to be used, and Surface and Subsur 
face conditions to be encountered. In some cases, adjoining 
sections of drilling riser pipe are not joined together using 
bolted flanges. As such, the end protectors of the present 
invention cannot be attached to the ends of said drilling riser 
sections using attachment means that are dependent upon the 
existence of such flanges (such as, for example, clip fasteners 
5 of end protector 10 depicted in FIG. 3). 
0044) Referring to FIG. 6, split ring 50 can be utilized, 
particularly in connection with tubular goods that do not have 
a flange connection. Split ring 50 generally comprises Sub 
stantially cylindrical body member 52 having rim extension 
51. Rim extension 51 is generally sized to be slightly smaller 
that the opening defined by body section 41 of end protector 
40. 

0045 FIG. 7 depicts a side perspective view of a split ring 
member 50 of the present invention, shown from the reverse 
angle relative to the view depicted in FIG. 6. Split ring 50 has 
substantially cylindrical body member 52 having rim exten 
sion 51; however, because split ring 50 is split, cylindrical 
body member has ends 52a and 52b, while rim extension 51 
has ends 51a and 51b. Mating flange members 53a and 53b 
are disposed at ends 52a and 52b, respectively, of cylindrical 
body member 52. Aperture 54a extends through flange mem 
ber 53a, while aperture 54b extends through flange 53b. 
0046 When installed around the outer circumference of a 
section of drilling riser pipe, any gap existing between ends 
52a and 52b of body member 52 closes, and mating flange 
members 52a and 52b are joined together. In this configura 
tion, apertures 54a and 54b are aligned with each other. A 
fastening means such as, for example, bolt 57 can be threaded 
through said aligned apertures 54a and 54b, and easily and 
quickly secured in place using wing nut 58. In this manner, 
split ring 50 can be secured to the body of a section of a 
drilling riser, including a section of drilling riser lacking a 
flange connection. 
0047 Referring back to FIG. 6, split ring 50 can be 
installed on a section of drilling riser (not depicted in FIG. 6). 
Thereafter, end protector 40 can be installed on split ring 50 
and secured in place. Said end protector 40 can be secured in 
place by threading an attachment means through eyelets 45 
and attaching same to said drilling riser pipe. By way of 
illustration, but not limitation, UV-protected tie wraps can be 
threaded through eyelets 45, around the ancillary lines of a 
section of drilling riser pipe, and tightened. In this manner, 
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end cap 40 can be easily, quickly and Snuggly attached to an 
end of a section of drilling riser pipe lacking a flange connec 
tion. 
0048 FIG. 8a depicts a side sectional view of end protec 
tor 40 of the present invention installed on a box end of a 
section of drilling riser pipe 300. Drilling riser pipe 300 does 
not include a flange connection. Split ring 50 is installed 
around the outer circumference of drilling riser pipe section 
300, so that mating flange members 52a and 52b (not visible 
in FIG. 8a) are joined together. Bolt 57 is threaded through 
aligned apertures 54a and 54b of flange members 52a and 
52b, and easily and quickly secured in place. Once split ring 
50 is installed, end protector 40 can be installed on split ring 
50 and secured in place. FIG. 8b depicts an exploded side 
sectional view of end protector 40 and split ring 50 of the 
present invention depicted in FIG.8a (not including the drill 
ing riser pipe) to illustrate how end protector 40 mates with 
split ring 50. 
0049 FIG.9 depicts a perspective view of hole-plug 60 of 
the present invention. Hole-plug 60 is similar to end protector 
20 depicted in FIGS. 2 and 2a. Hole-plug 60 includes rim 
section 61, tapered section 62 and end section 63. In the 
preferred embodiment, the dimensions of tapered section 62 
are designed so that hole-plug 60 is held in place within an 
opening (Such as, for example, a bolt hole of a connection 
flange of a section of drilling riser pipe) by a pre-loaded 
compression fit. It is to be observed that hole-plug 60 can be 
inserted in any openings that may be beneficially plugged and 
further, may be used in addition to any other end protectors 
disclosed herein. 
0050. The above-described invention has a number of par 

ticular features that should preferably be employed in com 
bination, although each is useful separately without departure 
from the scope of the invention. While the preferred embodi 
ment of the present invention is shown and described herein, 
it will be understood that the invention may be embodied 
otherwise than herein specifically illustrated or described, 
and that certain changes inform and arrangement of parts and 
the specific manner of practicing the invention may be made 
within the underlying idea or principles of the invention. 
What is claimed: 
1. An apparatus for covering an end of a section of drilling 

riser pipe having an end connection flange comprising: 
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a. an ultraviolet stabilized plastic cap; and 
b. means for securing said cap to said flange. 
2. The apparatus of claim 1, wherein said cap prevents 

access to all internal Surfaces of said drilling riser pipe. 
3. The apparatus of claim 1, wherein said means for secur 

ing said cap comprises a plurality of clip fasteners attached to 
said cap. 

4. The apparatus of claim 1, wherein said means for secur 
ing said cap to said flange comprises: 

a. at least one aperture extending through said cap; and 
b. at least one tie wrap, wherein said at least one tie wrap is 

disposed through said at least one aperture and around a 
portion of said section of drilling riser pipe. 

5. The apparatus of claim 1, wherein said ultraviolet stabi 
lized plastic cap is molded. 

6. The apparatus of claim 1, wherein said ultraviolet stabi 
lized plastic cap further comprises: 

a. a body member having an opening adapted to fit around 
said flange; 

b. a substantially flat surface, wherein said substantially flat 
surface is smaller than said body member and is oriented 
parallel to said flange; and 

c. a tapered Surface, wherein said tapered surface extends 
from said body member to said substantially flat surface. 

7. The apparatus of claim 6, further comprising at least one 
hollow member protruding from said substantially flat sur 
face. 

8. The apparatus of claim 1, further comprising at least one 
aperture extending through said cap, wherein said at least one 
aperture is aligned with a lifting eye of said section of drilling 
riser pipe. 

9. The apparatus of claim 1, wherein said ultraviolet stabi 
lized plastic cap further comprises: 

a. a ring: 
b. a substantially flat surface, wherein said substantially flat 

Surface is Smaller than said ring; and 
c. a tapered Surface, wherein said tapered surface extends 

from said ring to said Substantially flat surface. 
10. The apparatus of claim 9, further comprising a plurality 

of apertures extending through said ring. 
c c c c c 


