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(57) ABSTRACT 
There is provided a system and method for using a thermal 
insulating paint in a Subsea environment. In accordance with 
one embodiment of the present technique, the thermal insu 
lating paint may be applied to a casing for use in a Subsea 
mineral extraction system. In another embodiment, a Sur 
face-rated thermal insulating paint may be applied to any 
component for use in a Subsea mineral extraction system. 
The insulated component may be protected from the subsea 
environment to prevent damage to the Surface-rated thermal 
insulating paint. For example, protecting the component 
may include burying it in cement or concrete, encasing it in 
another Subsea structure or enclosure, or applying a protec 
tive sealant over the Surface-rated thermal insulating paint. 
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METHOD AND SYSTEM FOR REDUCING 
HEAT LOSS FROM SUBSEA STRUCTURES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. Non 
Provisional application Ser. No. 12/673,005, entitled 
“Method and System for Reducing Heat Loss from Subsea 
Structures.” filed on Feb. 10, 2010, which is hereby incor 
porated by reference in its entirety, and which is a U.S. 
National Stage Application of PCT Application No. PCT/ 
IB2008/053625, entitled “Method and System for Reducing 
Heat Loss from Subsea Structures, filed on Sep. 8, 2008, 
which is hereby incorporated by reference in its entirety, and 
which claims benefit of U.S. Provisional Application No. 
60/977,073, entitled “Method and System for Reducing 
Heat Loss from Subsea Structures, filed on Oct. 2, 2007, 
which is hereby incorporated by reference in its entirety. 

BACKGROUND 

0002. This section is intended to introduce the reader to 
various aspects of art that may be related to various aspects 
of the present invention, which are described and/or claimed 
below. This discussion is believed to be helpful in providing 
the reader with background information to facilitate a better 
understanding of the various aspects of the present inven 
tion. Accordingly, it should be understood that these state 
ments are to be read in this light, and not as admissions of 
prior art. 
0003 Natural resources, such as oil and gas, are used as 
fuel to power vehicles, heat homes, and generate electricity, 
in addition to myriad other uses. Once a desired resource is 
discovered below the surface of the earth, drilling and 
production systems are often employed to access and extract 
the resource. These systems may be located onshore or 
offshore depending on the location of a desired resource. 
0004 Further, such systems generally include a wellhead 
assembly through which the resource is extracted. These 
wellhead assemblies may include a wide variety of compo 
nents and/or conduits, such as casings, trees, manifolds, and 
the like, that facilitate drilling and/or extraction operations. 
For example, casings, such as a production casing, may be 
utilized to carry the resource from the reservoir to the 
surface wellhead for production. 
0005. In subsea environments, drilling and extraction 
components may be exposed to relatively low temperatures, 
for example, in the range of 0-10° C. Resources extracted 
from beneath the sea floor may be at a much higher 
temperature, such as, for example, 70° C. The difference in 
temperatures between the extracted resource and the sur 
rounding seawater may result in rapid heat loss from the 
extraction component through which the resource is 
extracted. 
0006 For example, a metal casing used to carry oil from 
the sea floor may experience a temperature gradient of 
around 60-70° C. Metal may be the most cost-effective 
material to use in Such a corrosive, high-pressure, high 
temperature environment, however the metal casing pro 
vides little resistance to heat loss. Rapid heat loss through 
the metal casing may result in the formation of hydrates in 
the casing. Hydrates are waxy build-ups formed by the 
combination of water, Such as from condensation, and the 
resource being carried up the casing. Hydrates may plug a 
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pipeline, necessitating a costly and time-consuming 
unblocking procedure. In addition, extensive hydrate forma 
tion may result in the loss of a well, at a great cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 Various features, aspects, and advantages of the 
present invention will become better understood when the 
following detailed description is read with reference to the 
accompanying figure, wherein: 
0008 FIG. 1 is a block diagram of a mineral extraction 
system in accordance with an embodiment of the present 
invention; 
0009 FIG. 2 is a perspective view of a subsea well 
assembly in accordance with an embodiment of the present 
invention; 
0010 FIG. 3 is a section view of a portion of a subsea 
well assembly in accordance with an embodiment of the 
present invention; and 
0011 FIG. 4 is a flow chart of a process for manufactur 
ing and using a Subsea well assembly in accordance with an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

0012. One or more specific embodiments of the present 
invention will be described below. These described embodi 
ments are only exemplary of the present invention. Addi 
tionally, in an effort to provide a concise description of these 
exemplary embodiments, all features of an actual implemen 
tation may not be described in the specification. It should be 
appreciated that in the development of any such actual 
implementation, as in any engineering or design project, 
numerous implementation-specific decisions must be made 
to achieve the developers specific goals, such as compli 
ance with system-related and business-related constraints, 
which may vary from one implementation to another. More 
over, it should be appreciated that such a development effort 
might be complex and time consuming, but would never 
theless be a routine undertaking of design, fabrication, and 
manufacture for those of ordinary skill having the benefit of 
this disclosure. 
0013 When introducing elements of various embodi 
ments of the present invention, the articles “a,” “an,” “the.” 
and "said” are intended to mean that there are one or more 
of the elements. The terms “comprising,” “including,” and 
“having are intended to be inclusive and mean that there 
may be additional elements other than the listed elements. 
Moreover, the use of “top,” “bottom,” “above,” “below.” 
and variations of these terms is made for convenience, but 
does not require any particular orientation of the compo 
nentS. 

0014 FIG. 1 illustrates an exemplary mineral extraction 
system 10 having Surface-rated insulation (e.g., paint) dis 
posed on various Subsurface components (e.g., in the sea or 
Subsea). In one embodiment, the insulation may be a paint 
not intended, designed, or capable of enduring the harsh 
environment in seawater, below the sea, and/or exposure to 
mineral deposits. However, the components may be insu 
lated with the Surface-rated insulating paint and then Sub 
sequently sealed off from the Surrounding environment (e.g., 
seawater) as discussed below. The system 10 may be con 
figured to extract minerals, such as oil and gas, from a 
mineral deposit 12 beneath a sea floor 14, and to carry the 
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minerals to a platform or other production vessel 16 at sea 
level 18. The illustrated mineral extraction system 10 gen 
erally includes a well 20, a wellhead 22, and a casing 24. 
0015 The well 20 may include the mineral deposit 12 
and a borehole 26. A conductor 28 may be disposed within 
the borehole 26 to extract minerals from the mineral deposit 
12 and to inject chemicals into the deposit 12. For example, 
chemicals may be injected into the mineral deposit 12 to 
improve mineral recovery. The conductor 28 may encase 
various casings and tubings to facilitate transfer of different 
fluids in and out of the well 20. For example, within the 
conductor 28 there may be disposed one or more concentric 
casings and a production tube. In addition, the conductor 28 
may be buried in cement or concrete to secure it within the 
borehole 26. Minerals from the mineral deposit 12 below the 
sea floor 14 may be very hot, while the temperature of the 
seawater above the sea floor 14 is relatively very cold. 
Minerals traveling up through the production tube in the 
conductor 28 may experience a large drop in temperature 
near the sea floor 14, resulting in a waxy build-up known as 
hydrates. Hydrates may be reduced or prevented by insu 
lating the conductor 28, the casings, and/or the production 
tube, as described in more detail below. 
0016. The wellhead 22 may generally include a wellhead 
hub 30, a tubing spool 32, a hanger 34, and what is 
colloquially referred to as a “Christmas tree' 36 (hereinafter 
a tree). The wellhead hub 30 may include a large diameter 
hub that is disposed near the termination of the borehole 26 
at the sea floor 14. Thus, the wellhead hub 30 may provide 
for the connection of the wellhead 22 to the well 20. In one 
embodiment, the wellhead hub 30 includes a Deep Water 
High Capacity (DWHC) hub manufactured by Cameron of 
Houston, Tex. The wellhead hub 30 may couple the con 
ductor 28 to the wellhead 22. 

0017. The tubing spool 32 may provide an intermediate 
connection between the tree 36 and the wellhead hub 30 and 
may also support the hanger 34. The tubing spool 32 may be 
secured to the wellhead hub 30 prior to installation of the 
tree 36. A tubing spool bore 38 may enable fluid commu 
nication between a tree bore 40 and the well 20. Further, the 
hanger 34 may be secured within the tubing spool bore 38. 
The hanger 34 may secure the conductor 28, tubing, and 
casing Suspended in the borehole 26. The hanger 34 gener 
ally provides a path for hydraulic control fluid, chemical 
injections, or the like to be passed through the wellhead 22 
and into the borehole 26. 

0018. The tree 36 may route the flow of extracted min 
erals from the well 20, regulate pressure in the well 20, and 
inject chemicals down hole into the borehole 26, for 
example, via a variety of flow paths (e.g., bores), valves, 
fittings, and controls for operating the well 20. Further, the 
tree 36 may provide fluid communication with the well 20. 
For example, the tree bore 40 may enable completion and 
workover procedures, such as the insertion of tools (e.g., the 
hanger 34) into the wellhead 22, the injection of various 
chemicals into the well 20, and the like. Further, minerals 
extracted from the well 20 (e.g., oil and natural gas) may be 
regulated and routed via the tree 36. For instance, the tree 36 
may be coupled to the casing 24, a jumper, or a flowline, and 
tied back to other components, such as a manifold on the 
platform 16. Accordingly, extracted minerals flow from the 
well 20 to the platform 16 via the wellhead 22 before being 
routed to shipping or storage facilities. 
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0019. Other devices may also be coupled to the wellhead 
22 or used to assemble and control various components of 
the wellhead 22. For example, in the illustrated embodiment, 
the system 10 includes a tool 42 suspended from a drill 
string 44. In some embodiments, the tool 42 may include a 
running tool that is lowered (e.g., run) from the platform 16 
to the well 20 or to the wellhead 22 to assemble various 
components of the system 10. The tool 42 may be run to the 
wellhead 22 within the casing 24. The casing 24 may also 
include other casings and tubings to carry various fluids, 
Such as hydraulic fluids, injection chemicals, and extracted 
minerals to and from the platform 16. As with the tubing, 
casings, and conductor 28 in the well 20, the casing 24 may 
be insulated using thermal insulation paint, as described in 
more detail below. 

0020 FIG. 2 illustrates an exemplary subsea mineral 
extraction system 50. The system 50 includes a wellhead 52. 
a conductor 54, and a base 56. Casings 58, 60, and 62 are 
disposed concentrically within the conductor 54. A tubing 64 
is disposed within the casing 62. The tubing 64 may be used 
to transport the extracted minerals from the mineral reser 
voir 12 (FIG. 2) to the wellhead 52. The casings 58, 60, and 
62 may contain various production equipment and fluids, 
Such as, for example, a blowout preventer, drilling mud, 
injection chemicals, and the like. The base 56 may be 
situated on or near the sea floor 14 and may facilitate 
connection of the conductor 54 to the wellhead 52. The 
wellhead 52 may be coupled to the base 56 via a frame 66. 
A casing 68 may be utilized to transport the extracted 
minerals from the wellhead 52 to a platform or other 
production vessel at sea level. The casing 68 may contain 
additional casings for carrying various fluids to and from the 
Surface. 

0021. In accordance with an embodiment of the present 
invention, casings may be insulated with a thermal insulat 
ing paint. A thin layer of the thermal insulating paint may 
provide insulation equivalent to several inches of traditional 
insulation. For instance, less than a millimeter of thermal 
insulating paint may provide insulation comparable to six 
inches of foam insulation. 

0022. In another embodiment, components that are bur 
ied below the sea floor 14, encased in cement, or otherwise 
sealed from the subsea environment may be insulated with 
a surface-rated thermal insulating paint. The Surface-rated 
thermal insulating paint may be a resin containing highly 
porous particles obtained by drying a wet sol-gel, Such as 
Nansulate(R), available from Industrial Nanotech, Inc., of 
Naples, Fla. As described above in FIG. 1, the conductor 54 
may be at least partially buried under the sea floor 14. That 
is, the conductor 54 may be disposed within the borehole 26. 
To ensure that the conductor 54 remains in place, cement or 
concrete may be placed around the conductor 54 within the 
borehole 26. In addition, other components may be partially 
or completely buried in cement or concrete. For example, 
the base 56 may be at least partially encased in cement. 
Other components may include casings, piles, and other 
equipment situated at or near the sea floor. In addition, some 
casings and tubings may be protected from the Subsea 
environment by being encased in other casings. 
0023 The cement, concrete, or outer casing may consti 
tute a protective structure within which a surface environ 
ment may be approximated. That is, the protective structure 
may seal the Surface-rated thermal insulating paint from the 
Subsea environment which would otherwise damage the 
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paint. For example, the paint may be applied and then sealed 
off from the seawater, chemicals, oil and gas, and other harsh 
substances that may break down or reduce the effectiveness 
of the paint. The sealing may be provided by concrete, 
cement, casings, housings, or other Subsurface Sealants (e.g., 
paints). Other Subsurface sealants may include, for example, 
a sealant or paint that is rated for a Subsea or corrosive 
environment. The Subsurface sealant may be insulative or 
merely resistant to the Surrounding environment, Such as, for 
example, Seawater, chemicals, oil, gas, etc. In addition, 
different sealants may be utilized depending on the location 
of the Surface-rated thermal insulating paint and the envi 
ronment. That is, one sealant may be resistant to seawater 
and may be applied to an external component, while another 
may be resistant to chemicals or oil and gas and may be 
applied to a component disposed within the system. This 
technique may also be applied as a cost-reducing measure 
where a more expensive Subsea-rated thermal insulating 
paint is available. That is, one or more layers of the 
Surface-rated thermal insulating paint may be applied to a 
component, then the Subsea-rated thermal insulating paint 
may be applied over the Surface-rated paint to protect the 
system from the Subsea environment. Accordingly, the Sur 
face-rated thermal insulating paint may be utilized in a 
location where its use would otherwise be precluded. 
0024 Traditional insulating techniques are not generally 
useful in this application as molded insulation, Such as foam, 
polymer, and resin, cannot, for example, Support the load of 
the surrounding casings 58, 60, and/or 62. In addition, 
traditional insulation may permit moisture to accumulate 
between the insulation and the object being insulated. This 
accumulation of moisture may lead to corrosion of the 
insulated object. By applying one or more layers of thermal 
insulating paint to the object, moisture does not accumulate 
on the surface of the object. In addition, the thermal insu 
lating paint may provide a very thin insulative coating as 
compared to other types of insulation. The thermal insulat 
ing paint may have a thickness of less than 50 mils, 40 mils, 
30 mils, 20 mils, or even 10 mils. For example, in some 
embodiments, the thermal insulating paint may have a 
thickness of about 4.5-7.5 mils. This coating may provide as 
much insulation as several inches of traditional insulation, 
while still withstanding the pressures associated with Subsea 
US 

0.025 FIG. 3 illustrates a section of buried subsea mineral 
extraction components in accordance with an embodiment 
of the present invention. A conductor 70 is buried in a sea 
floor 72. The conductor 70 is coated with one or more layers 
74 of Surface-rated thermal insulating paint and Surrounded 
by cement 76. Within the conductor 70, a casing 78 is also 
coated with one or more layers 80 of surface-rated thermal 
insulating paint. The paint layer 74 is protected from the 
subsea environment by the cement 76, and the paint layer 80 
is protected from the subsea environment by the conductor 
70. The surface-rated thermal insulating paint may therefore 
be used to insulate the casing 78 and the conductor 70 to 
reduce the possibility of hydrates forming in the system. 
0026 FIG. 4 illustrates a flow chart of an exemplary 
process 100 for insulating a Subsea mineral extraction com 
ponent. A mineral extraction component may be provided 
for use in a subsea environment (block 102). The component 
may be at least partially or entirely coated in a Surface-rated 
thermal insulating paint (block 104). That is, a portion or all 
of the component may be covered in the paint. The portion 
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may include, for example, an interior and/or an exterior of 
a casing. In addition, the portion may include a length of the 
casing which will be buried in the sea floor. Coating the 
component in the Surface-rated thermal insulating paint may 
include applying multiple layers of the Surface-rated thermal 
insulating paint. For example, three layers of paint may be 
applied to the component, with each layer drying for a time 
before the next layer is applied. Each layer may be applied 
at a thickness of approximately 3-5 mils, which results in a 
dry layer of 1.5-2.5 mils thickness. 
0027. Once the surface-rated thermal insulating paint has 
been applied to the Subsea mineral extraction component, 
the coated component may be installed Subsea such that the 
Surface-rated thermal insulating paint is sealed off from the 
subsea environment (block 106). For example, the coated 
component may be buried in cement or concrete. The coated 
component may also be sealed within a casing or other 
Subsea component. Further, the component may be inter 
nally coated Such that the Surface-rated thermal insulating 
paint is not exposed to the external environment. It may also 
be desirable to seal the insulating paint from other environ 
ments for which it is not rated. That is, production and 
extraction fluids such as oil, gas, injection chemicals, etc. 
may also damage the Surface-rated thermal paint, therefore 
the insulative coating may be further sealed off from such 
environments. For example, the paint may be applied only to 
portions of components that will not be exposed to Such 
environments. 
0028. While the invention may be susceptible to various 
modifications and alternative forms, specific embodiments 
have been shown by way of example in the drawings and 
have been described in detail herein. However, it should be 
understood that the invention is not intended to be limited to 
the particular forms disclosed. Rather, the invention is to 
cover all modifications, equivalents, and alternatives falling 
within the spirit and scope of the invention as defined by the 
following appended claims. 

1. A system, comprising: 
a surface-rated insulation not rated for a Subsea environ 

ment or a corrosive environment; and 
a protective structure configured to protect the Surface 

rated insulation from the subsea environment or the 
corrosive environment. 

2. The system of claim 1, wherein the surface-rated 
insulation is susceptible to break down or reduced effec 
tiveness in the subsea environment or the corrosive envi 
rOnment. 

3. The system of claim 2, wherein the surface-rated 
insulation is susceptible to seawater in the Subsea environ 
ment, and the protective structure blocks seawater from 
contacting the Surface-rated insulation. 

4. The system of claim 2, wherein the surface- rated 
insulation is Susceptible to oil, gas, or chemicals in the 
corrosive environment, and the protective structure blocks 
the oil, gas, or chemicals from contacting the Surface-rated 
insulation. 

5. The system of claim 1, wherein the surface-rated 
insulation comprises a Surface-rated insulative paint. 

6. The system of claim 1, wherein the surface rated 
insulation comprises highly porous particles obtained by 
drying a sol-gel. 

7. The system of claim 1, wherein a coating of the 
surface-rated insulation has a thickness of less than 50 mils. 
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8. The system of claim 1, wherein a coating of the 
surface-rated insulation has a thickness of less than 30 mils. 

9. The system of claim 1, wherein a coating of the 
Surface-rated insulation has a thickness of less than 10 mils. 

10. The system of claim 1, wherein the surface-rated 
insulation is configured to resist moisture accumulation 
along a Surface covered by the Surface-rated insulation. 

11. The system of claim 1, wherein the surface-rated 
insulation excludes foam insulation. 

12. The system of claim 1, wherein the surface-rated 
insulation excludes insulation not configured to Support a 
load. 

13. The system of claim 1, wherein the protective struc 
ture comprises a Subsea-rated Sealant. 

14. The system of claim 13, wherein the subsea-rated 
sealant comprises a Subsea-rated paint. 

15. The system of claim 1, wherein the protective struc 
ture comprises concrete or cement. 

16. The system of claim 1, wherein the protective struc 
ture comprises a tubing or an enclosure. 

17. The system of claim 1, comprising a component 
configured to be deployed in the subsea environment or the 
corrosive environment, wherein at least a portion of the 
component is configured to be covered by the Surface-rated 
insulation that is protected by the protective structure. 

18. The system of claim 17, wherein the component is part 
of a Subsea hydrocarbon system. 
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19. The system of claim 17, comprising a wellhead, a 
Christmas tree, a valve, a tubing, a manifold, a hanger, a 
running tool, a production string, a base, a pile, or combi 
nation thereof, coupled to or including the component. 

20. A system, comprising: 
an insulative paint Susceptible to break down or reduced 

effectiveness in a Subsea environment or a corrosive 
environment; and 

a protective structure configured to protect the insulative 
paint from the subsea environment or the corrosive 
environment. 

21. The system of claim 20, comprising a component 
configured to be deployed in the subsea environment or the 
corrosive environment, wherein at least a portion of the 
component is configured to be covered by the insulative 
paint that is protected by the protective structure. 

22. A method, comprising: 
insulating a component with an insulation not rated for a 

Subsea environment or a corrosive environment; and 
protecting the insulation from the Subsea environment or 

the corrosive environment via a protective structure. 
23. The method of claim 22, wherein insulating the 

component with the insulation comprises coating a surface 
of the component with an insulative paint that is Susceptible 
to break down or reduced effectiveness in the subsea envi 
ronment or the corrosive environment. 

24. The method of claim 22, wherein protecting the 
insulation comprises blocking exposure of the insulation to 
the subsea environment or the corrosive environment with a 
Subsea-rated Sealant, concrete, cement, a tubing, an enclo 
Sure, a seafloor, or a combination thereof. 

k k k k k 


