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segment includes data in a first format. The method includes accessing, via
the processor, a second user selection relating to a point type based on a

number of branches at the location of the pipe segment. The method includes

RECEIVE USER SELECTIONS RELATED
TO A LOCATION AND /OR A POINT TYPE
OF A PIPE SEGMENT OF A PIPING MODEL

HAVING A FIRST SET OF PIPING DATA

IN A FIRST FORMAT

|

DETERMINE A POINT ASSOCIATED WITH
A ROUTE OF THE PIPE SEGMENT,
WHERE THE POINT IS BASED ON THE
LOCATION AND /OR POINT TYPE

|

GENERATE A REPRESENTATION OF THE
ROUTE TO BE STORED IN A SECOND
FORMAT ASSOCIATED
WITH PIPING ANALYSIS
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FIG. 3

determining, via the processor, a point associated with a route of the pipe
segment. The point is based on the location and the point type. The route in-
cludes the point and at least one additional point. The method includes gen -
erating, via the processor, a representation of the route to be stored in a
second format. The second format is associated with piping analysis.
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PIPING DATA TRANSFORM METHOD AND SYSTEM

BACKGROUND

[0001] The subject matter disclosed herein relates to pipe modeling, and, more

particularly, to a system and method for transforming piping data.

[0002] Piping projects may be performed in fields such as the power, oil and gas,
petrochemical, offshore, and nuclear industries. A variety of tools have been created
to help in piping projects. For example, piping modeling tools may be used to create
and/or model a piping system. As further example, a piping system may be analyzed
using piping analysis tools. As it may be desirable to perform modeling and analysis
on a piping system, it may be useful to provide improved methods to use the modeling

software in conjunction with the analysis software.

BRIEF DESCRIPTION

[0003] Certain embodiments commensurate in scope with the originally claimed
invention are summarized below. These embodiments are not intended to limit the
scope of the claimed invention, but rather these embodiments are intended only to
provide a brief summary of possible forms of the invention. Indeed, the invention
may encompass a variety of forms that may be similar to or different from the

embodiments set forth below.

[0004] In a first embodiment, a non-transitory computer-readable medium has
computer executable code stored thereon, the code including instructions to receive a
first user selection related to a location of a pipe segment of a piping model, wherein
the pipe segment includes a first data in a first format, receive a second user selection
related to a point type based on a number of branches at the location of the pipe
segment, determine a point associated with a route of the pipe segment, wherein the
point is based on the location and the point type, wherein the route includes the point
and at least one additional point, wherein the route corresponds to a second set of data

to allow analysis of the pipe segment, and generate a representation of the route to be
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stored in a second format, wherein the second format is associated with a piping

analysis model to allow analysis of the pipe segment.

[0005] In another embodiment, a method includes accessing, via a processor, a
first user selection related to a location of a point of a pipe segment of a piping model,
wherein the pipe segment includes a first data in a first format, accessing, via the
processor, a second user selection related to a point type of the point, determining, via
the processor, a route of points, wherein the route includes the point having the
location and the point type, creating, via the processor, a second set of data in a
second format using the route, wherein the second format is associated with a piping

analysis model to enable analysis of the pipe segment.

[0006] In a further embodiment, an electronic device includes a graphical interface
configured to display a pipe segment of a piping model, and a processor
communicatively coupled to a memory, wherein the processor is configured to access
a first user selection from the graphical interface relating to a location of the pipe
segment, wherein the pipe segment includes first data in a first format, access a
second user selection from the graphical interface relating to a point type based on a
number of branches at the location of the pipe segment, determine a point associated
with a route of the pipe segment, wherein the point is based on the location and the
point type, wherein the route includes the point and at least one additional point, and
generate a representation of the route to be stored in a second format, wherein the

second format is associated with piping analysis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read with
reference to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:

[0008] FIG. 1 is a block diagram of a system in accordance with an embodiment of

the present disclosure;
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[0009] FIG. 2 is a block diagram of a graphical interface of the system of FIG. 1, in

accordance with an embodiment of the present disclosure;

[0010] FIG. 3 is a flow chart of a process utilizing the processor of FIG. 1, in

accordance with an embodiment of the present disclosure; and

[0011] FIG. 4 is a flow chart of another process utilizing the processor of FIG. 1, in

accordance with an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0012] One or more specific embodiments of the present invention will be described
below. In an effort to provide a concise description of these embodiments, all features
of an actual implementation 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 compliance with system-
related and business-related constraints, which may vary from one implementation to
another. Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless 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 embodiments of the present invention,

29 LC

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.

[0014] Present embodiments relate to systems and methods of transforming a piping
model into an analysis model of a piping system. Typically, when developing a
piping system, two dimensional and/or three dimensional models are created using
software and/or hardware. For instance, three dimensional modeling may involve

computer-aided design (e.g., CAD) to assist in the creation, modification, analysis,
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and/or optimization of a piping system. In particular, Unigraphics (U-G) (i.e.,
Siemens NX or NX Unigraphics), includes high end CAD software packages that
enable design of three dimensional piping models. Additionally, AutoPIPE is a
software tool that specializes in pipe analysis (e.g., stress and structure analysis).
While AutoPIPE may enable importing of some 3D models, U-G may follow a
different format. Further, even if the 3D modeling and the analysis software use a
similar format (e.g., both use CAD files), important information may be missed and/or
unimportant information may be imported when transferring data from the 3D models
to the analysis software. This can have the undesirable effect of users rebuilding the
3D piping model in the analysis software. Accordingly, an embodiment of the present
disclosure addresses the problems described above with a system and method that

enables a user to transform pipe data in a model to analysis software.

[0015] With the foregoing in mind, FIG. 1 is a block diagram of a system 10 in
accordance with an embodiment of the present disclosure. The system 10 may
include a first set of data 12 having a first format 14 stored in a tangible non-transitory
computer readable medium, such as a memory 16 of the system 10. While FIG. 1
illustrates the first set of data 12 as being separate (e.g., received) from the system 10,
the first set of data 12 may be received, created, or stored as part of the system 10.
The first set of data 12 may be stored as a first file in the memory 16 and/or be
associated with a 3D piping model 18. While the 3D piping model 18 is shown as an
illustrated model in FIG. 1, the first set of data 12 may store the model 18 in the
memory 16 as objects, locations, data structures, tables, or any format suitable for use
in a 3D modeling program. The first format 14 may be associated with the 3D
modeling program, such as U-G. For instance, U-G may save files in a first format 14
(e.g., .prt format). The first format 14 may contain information about the 3D piping
model 18, such as the objects used in building the model. The 3D piping model 18
may be constructed based on the first set of data 12 (e.g., data structures, objects,
tables) as shown when the data is utilized in the 3D modeling program. If the first set
of data 12 is saved as a file, a user may open the file using, for instance, U-G.
Alternatively, the first set of data 12 of the 3D piping model 18 may be collected as
the 3D piping model 18 is built using a graphical interface 20 of a display 22 of the
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system 10. The graphical interface 20 may enable a user to use various tools, views,
and objects to build the 3D piping model 18. The system 10 may include a processor
24 to access 26 (e.g., load/open) the first set of data 12 in the memory 16.

[0016] The system 10 may include the processor 24 or multiple processors, the
memory 16, and inputs/outputs (i.e., /O) 28. The processor 24 may be operatively
coupled to the memory 16 to execute instructions for carrying out the presently
disclosed techniques. These instructions may be encoded in programs or code stored
in a tangible non-transitory computer-readable medium, such as the memory 16
and/or other storage. The processor 24 may be a general purpose processor (e.g.,
processor of a desktop/laptop computer), system-on-chip (SoC) device, or
application-specific integrated circuit, or some other processor configuration. The
memory 16, in the embodiment, includes a computer readable medium, such as,
without limitation, a hard disk drive, a solid state drive, diskette, flash drive, a
compact disc, a digital video disc, random access memory (RAM), and/or any suitable
storage device that enables the processor 24 to store, retrieve, and/or execute
instructions and/or data. The memory 16 may include one or more local and/or
remote storage devices. The system 10 may include a wide variety of inputs/outputs
28 (i.e. I/O). For instance, the I/O 28 may include a keyboard 30, a mouse 32, the
display 22, and other components. The processor 24 of the system 10 may access 26
the first set of data 12 having the 3D piping model 18. The first set of data 12 may be
stored/loaded into the memory 16 as a file, in the RAM, and/or another suitable

method for the processor 24 to access 26.

[0017] Once the 3D piping model 18 has been access and/or loaded, first set of data
12 of the 3D piping model 18 may not include all of the data that is important when
using piping analysis software, such as AutoPIPE. Accordingly, the 3D piping model
18 may then be transformed/converted to generate 33 (e.g., create) a second set of
data 34 (e.g., saved as a second file in the memory 16) having a second format 36.
While FIG. 1 illustrates the data as separate from the system, accessing 26 the first set
of data 12 and/or generating 33 the second set of data 34 may take place on the
system 10. The second set of data 34 may include information that is important when

performing piping analysis in, for instance, AutoPIPE. In order to create the second
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set of data 34, a user may make user selections on the graphical interface 20 using the

inputs/outputs (e.g., keyboard 30 and mouse 32).

[0018] FIG. 2 is a graphical interface 20 on the display 22 of FIG.1 consistent with
an embodiment of the present disclosure. The process described below may be stored
in the memory 16 of the system 10 and executed as instructions by the processor 24
(e.g., running code). The processor 24 may receive user selections of the graphical
interface 20 via a capacitive touchscreen of the display 22, the mouse 32, the
keyboard 30, or the like. The graphical interface 20 includes the 3D piping model 18
of the first set of data 12. The 3D piping model 18 may include one or more segments
38. A segment may include the entire piping model 18 shown or a portion (e.g.,
piping from A-C may be segment 37, piping from C-D may be a segment 39, piping
from D-F may be a segment 41, and piping from D-G may be a segment 43). For
instance, as explained above, the piping segment and/or the entire 3D piping model 18
may be created in a 3D modeling program. Once the 3D piping model 18 is created,
the system 10 may include a point creator tool 40 for determining and/or storing the
important information for performing piping analysis. The tool 40 may be stored in
the memory 16. The tool 40 may include instructions (e.g., routines, functions,
interrupts, etc.) which may be encoded in programs or code stored in a tangible non-
transitory computer-readable medium, such as the memory 16 and/or other storage.
The processor 24 of the system 10 may be configured to store, retrieve, and/or execute
instructions associated with the tool 40. Further, the tool 40 may be incorporated (e.g.,

as an add-in) into the 3D modeling program.

[0019] The tool 40 may allow the processor 24 to receive user selections, such as
locations, types, materials, or the like, of the 3D modeling program. As explained
above, the processor 24 may then determine points associated with a route of the pipe

segment, and generate a representation of the route in a format for piping analysis.

[0020]  Specifically, the tool 40 may include a start new cycle button 42. A cycle
may be used to determine information related to one or more segments. The start new
cycle button 42 may open a pop-up for specifying a segment name 44. The segment

name 44 may be a drop down field of names from a database, a text field, a
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spreadsheet, the memory 16, or the like. Alternatively, the segment name 44 may
enable a user to enter the segment name in a text field. The processor 24 may receive
a user selection of the segment name from the graphical interface 20. As such, the
segment name may identify a segment. In some instances, such as that shown in FIG.

2, the piping segment AO may include the entire 3D piping model 18

[0021]  Further, the processor 24 may receive a user selection of the Pipe ID 46
from the graphical interface 20. The processor 24 may utilize the Pipe ID 46 to
determine a size, material, or other characteristics associated with the piping segment.
The tool 40 may include a field for a user to make user selections of a type of the pipe,
such as a Pipe ID 46. The system 10 may use be a drop down, a list, table, or any
method suitable for selecting the Pipe ID 46. For instance, a drop down list may be
associated with a database, excel spreadsheet, text file, configuration file 50, table, or
any method suitable for storing various ways of identifying different types of piping.
The pipe data may be stored in the memory 16, or any suitable method for adding,
storing, updating, and/or deleting pipe data. The pipe data of the configuration file 50
may include piping identification 52 (e.g., an X number and/or Pipe ID), for instance,
associated with a type of pipe. The piping identification may identify and be
associated with various piping data, such as a size 54, material 56, shape, function
(e.g., reducer), model, manufacturer, or the like, of a pipe. For instance, the field for
the Pipe ID 46 may list X numbers (e.g., GE piping identification numbers) that are

associated with a size 54 and a material 56.

[0022] The processor 24 may receive a user selection of a point type 60 from the
tool 40 of the graphical interface 20. The processor 24 may utilize the point type 60 to
determine whether the point is associated with a run (e.g., straight pipe, elbow, flange,
etc.) or branches (e.g., tee). The point type 60 field may be a drop down list or other
method suitable for selecting the type of point to be added and/or modified. The
values (e.g., run and/or tee) of the point type 60 field may be preset so that a user

simply selects run or tee.

[0023]  Additionally, the processor 24 may access user selections (e.g., signals)

received from the graphical interface 20 along with the mouse 32, keyboard 30 (e.g.,
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arrow keys), or any suitable method of input. The user selections may be related to
locations of the pipe segment of the 3D piping model 18. The processor 24 may
determine a point 62 associated with a route 64 (e.g., utilize the points 62 to create a
route 64) of the pipe segment. The route 64 may include one or more points 62 and
may identify data associated with the 3D piping model 18 that is important for
analysis (e.g., point location, point type, X number etc.). The processor 24 may create
the point 62 based on user selections, from the mouse and/or a capacitive touchscreen,
of a portion (e.g., selecting a centerline point of a pipe segment) of the 3D piping
model 18. The points 62 and/or route 64 may be based on the user selections related
to the location, the Pipe ID 46, the segment, the point type 60, or other suitable user
selections for creating a route 64. As explained below, the processor 24 is configured
to generate a representation (e.g., the second set of data 34) of the route 64 to be
stored in a second format 36, wherein the second format 36 is associated with piping
analysis. The processor 24 may generate an indication of the point 62 in a table 66

discussed below.

[0024]  Further, the processor 24 may insert, alter, or remove points of the route
associated with the tool 40. The tool 40 may include insert point, delete point, modify
point, select point (e.g., choose point) controls, buttons, or the like. This may enable a
user to make user selections for the processor 24 to make edits to mistakes based on

the user selections related to piping analysis.

[0025] The processor 24 may generate information related to the route 64 to
display in a table 66 (e.g., summary sheet). As the user makes user selections with the
graphical interface 20, the processor 24 may access the user selections received and
generate summary data of the route 64 based on the user selections. The processor 24
may output the summary data to the graphical interface 20, as shown in the table 66.
For instance, the table 66 includes a segment name 68. Specifically, the segment
name 68 may be based on the user selection of the segment name 44 chosen when the
start new cycle 42 button was clicked. The processor 24 may receive the segment
name 44 associated with the user selection and generate the segment name 68, an

abbreviation, or similar identification in the table 66.
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[0026] The processor 24 may determine a point 62 associated with a route 64 of
the pipe segment. The point 62 may include a location, a point type 78, and a Pipe ID
46. The processor 24 may output a point name 70 to the table 66. The point name 70
may be a generated unique identifier, a name entered by the user, or a combination of
different fields (e.g., location and Pipe ID 46). The processor 24 may receive a user
selection of a location of the pipe segment of the 3D piping model 18. The processor
24 may determine coordinates (e.g., Cartesian coordinates) of the location, and the
processor 24 may generate data to output to the table 66 of the graphical interface 20.
Accordingly, the processor 24 may generate an X coordinate 72, a Y coordinate 74,
and a Z coordinate 76 associated with a point 62 of the route 64 onto the graphical
interface 20. As mentioned above, a point 62 may include a type (e.g., run or tee)
which may be displayed in the table 66 as the point type 78. Additionally, the
segment number 80 (e.g., X number) may identify the Pipe ID 46 associated with the
piping segment. The coordinates may identify centerline points of the 3D piping
model 18. By knowing the location of the point 62 in the center of the pipe and the
geometry (e.g., diameter, shape, or size 54) associated with the points 62, the
processor 24 may generate a representation of the route 64 in the second format 36.
As shown in FIG. 2, the processor 24 may be configured to store (e.g., save) the

second set of data 34 as a file by entering a file name 82 and/or a folder name 84.

[0027] As an example, a user may select start a new cycle/segment/route. The
processor 24 may access this user selection and create a new empty route 64. The
user may then select a Pipe ID 62 and a point type 60. The user may continue and
select location A of the 3D piping model 18. The processor 24 may access a user
selection received of the Pipe ID 62, the point type 60, and the location A. The
processor 24 may then determine a point 62 at A and associate that point with the
route 64 of the pipe segment. The processor 24 may determine the data in the table 66
associated with point 62 A, such as the coordinates (e.g., X=2, Y=4, Z=1), the point
type (e.g., RUN), and the segment number (e.g., X number). The route 64 may then
include point 62 A and the data associated with point A. Further, the processor 24
may be configured to generate the point 62 A and the associated data in the table 66.

Next, a user may continue by selecting location B of the 3D piping model 18.
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Similarly, the processor 24 may access the user selection related to the location B.
The processor 24 may then determine a second point 62 at B and associate that point
with the route 64 in the order in which the points were chosen. Accordingly, the
processor 24 may output an indication of the point 62 at B and the data associated
with B (e.g., X=1, Y=4, Z=1) in the table 66. This process may occur similarly for
point C.

[0028] The processor 24 may proceed to access a user selection received with a
TEE point type 60 at location D and a different Pipe ID 46. The processor 24 may
then continue and determine the point 62 at D. The point 62 at D may be an anchor
point that indicates where a first branch (e.g., locations D-E-F) and a second branch
(e.g., locations D-G) split. Accordingly, the point type 60 may be used to identify a
number of branches at the point 62. The processor 24 may determine point D and
associate point D to the route 64, similar to points 62 at A, B, and C discussed above.

The processor 24 may generate an indication of the point 62 at D in the table 66.

[0029]  After having a tee as the point 62 at D, the processor 24 may continue to
complete the first branch. Accordingly, the processor 24 may receive information
related to a point 62 at E followed thereafter by point F. Once the processor 24
completes the process for the first branch, the processor 24 may access a user
selection received from the user that indicates a start of a new cycle. The processor
24 may then determine points 62 associated with the second branch during the second
cycle. For instance, the processor 24 may receive a user selection of location D
associated with the anchor point, followed by a user selection of location G. The
processor 24 may determine points 62 associated with the route 64. Once all the
desired points 62 are included in the route 64 and/or on the table 66, the processor 24
may generate a representation of the route 64 to be stored in a second format 36,

wherein the second format 36 is associated with piping analysis.

[0030] FIG. 3 is a flow chart of a process 92 performed by the processor 24 (e.g.,
running code) to enable piping analysis of the 3D piping model 18. The process 92
may be stored in the memory 16 of the system 10 and executed as instructions by the

processor 24. The processor 24 may begin by accessing user selections received from

10
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the user related to a location and/or a point type of a pipe segment of a 3D piping
model 18 having a first set of piping data 12 in a first format 14 (block 96). More
specifically, the user selections may be selections of locations of centerline points of
the piping model 18. Alternatively and/or additionally, the user selections may be
point type 60 selections based on the number of branches at the location of the pipe
segment. Further, the user selections may include a Pipe ID 46 selection configured

to identify a material and/or pipe size of the pipe segment utilized at the location.

[0031] Next, the processor 24 may continue by determining a point 62 associated
with a route 64 of the pipe segment, where the point 62 is based on the location and/or
point type (block 98). The route 64 may be an ordered/unordered list of one or more
points 62 and the information corresponding to each point 62, as described above.
For instance, the route 64 may include the information in the table 66 from FIG. 2.
The route 64 may correspond to a second set of data 34 that allows an analysis of the
pipe segment (e.g., includes pipe size, material, and point locations) to be performed

by analysis software.

[0032] The processor 24 may then proceed by generating a representation of the
route to be stored in the second format associated with piping analysis (block 100).
For instance, as described in the text related to FIG. 3, the processor 24 may create
a NTL file for AutoPIPE. The NTL file may include a representation of the route 64.
The representation of the route 64 may include the information desired when

performing piping analysis.

[0033] FIG. 4 is a flow chart of a process 86 performed by the processor 24 (e.g.,
running code) for a user to create the second set of data 34 (e.g., a representation of
the route 64 in a second format 36). The process 86 may be stored in the memory 16
of the system 10 and executed as instructions by the processor 24. The processor 24
may begin by accessing the 3D piping model in the first format 14 (block 106). The
processor 24 may continue by accessing a user selection received from the user
relating to starting a new segment/cycle (block 108). The processor 24 may then
proceed to access a user selection of an X number (block 110), Pipe ID, or other

identifying information regarding the type of piping. Once the identifying

11
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information is selected, the processor may receive a user selection related to the point
type 60 (diamond 112), where the point type 60 is configured to identify a number of
branches at the point 62. As explained above, a tee may include a first branch and a
second branch. A run may continue and have just the branch that the pipe continues
through. If the point type 60 is a tee, the processor 24 may proceed by receiving
another user selection of a new segment (block 108). If the point type 60 is a run, the
processor 24 may receive a user selection related to a location of a point 62 (block
114). The processor 24 may then access the user selection and determine a point a
point 62 associated with the route 64, as explained above. The processor 24 can
proceed to receive user selections and determine additional points until the segment
ends (diamond 116). Next, the processor 24 may generate a representation of the
route 64 in a second format (block 118). The processor 24 may store (e.g., save) the
representation (e.g., data associated with the points 62 in the table 66 that describes
route 64) in the second format 36, such as saving the second set of data 34 of the route
64 as a .NTL file to the memory 16. As such, the NTL file may then be opened in
AutoPIPE.

[0034] To illustrate the process 86 of FIG. 40, the steps are performed as an
example with respect to the 3D piping model 18 of FIG. 2 after the model 18 is loaded
(block 106). With respect to points 62 at locations A-C of FIG. 2, the processor 24
may receive a user selection to start the segment (block 108) and an X number (block
110) associated with the pipe of the segment. Since A-B-C have a point type 60 of
run (block 112), the processor may proceed to access user selections (block 114) that
identify the locations A-B-C (e.g., the center of the pipe). These points 62 are then
stored with the information suitable for performing piping analysis (e.g., location,
point type 78, segment number 80, etc.). As shown with locations A-C of FIG. 2, the
processor 24 may allow multiple run points 62 to be selected if there are elbows (e.g.,
location B) or bends in the 3D piping model 18. Once the processor 24 determines
the data associated with the points 62 created at locations A-C, the user may then add
a tee point 62 at location D. The processor 24 may determine the tee point 62
associated with the route 64, for instance, by changing the point type 60 to tee and

selecting an anchor point 62 at location D. The anchor point may indicate where a
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first branch and a second branch split. For instance, a first branch runs through
locations D-E-F, and a second branch runs through locations D-G. The branches split

at the anchor point 62 at location D.

[0035] Once the points 62 of the first branch of locations D-E-F is completed, the
user may end the segment (diamond 116) so that the user may add one or more
branches (e.g., second segment) to any tees that were added on the first segment.
For instance, after points 62 at locations A-F are added by the processor 24, the
processor may access user selections received that indicate starting a new segment
(block 108). A second segment (e.g., points 62 at locations D-G) may be added by
again selecting an X number (block 110), selecting run (diamond 112), selecting the
point 62 at location G (block 114), and ending the segment (diamond 116). As each
point 62 is added, information may be added to the route 64 and the table 66. Once
points 62 A-G are added to the table 66, the information that is needed to describe

route 64 for piping analysis is completed.

[0036] Technical effects of the present embodiments may include generating a set
of data that enables piping analysis of a piping model. In certain embodiments, the
system may generate a file in a file format that enables a piping model to be analyzed
using analysis software. For example, a user may have a piping model in a format
that is missing piping data expected for performing piping analysis. Technical effects
of the present embodiments may include transforming a pipe segment of a piping
model in a first format to a route having points in a second format for an analysis of
the piping model. In some embodiments, the system can determine a route of points
that identifies the data expected in piping analysis. In this way, the system avoids
rebuilding a separate analysis model and, by extension, reduces time consumed by

determining the expected piping data for piping analysis.

[0037]  This written description uses examples to disclose the invention, including
the best mode, and also to enable any person skilled in the art to practice the invention,
including making and using any devices or systems and performing any incorporated
methods. The patentable scope of the invention is defined by the claims, and may

include other examples that occur to those skilled in the art. Such other examples are

13
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intended to be within the scope of the claims if they have structural elements that do
not differ from the literal language of the claims, or if they include equivalent
structural elements with insubstantial differences from the literal languages of the

claims.
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CLAIMS:

1. A non-transitory computer-readable medium having computer executable code
stored thereon, the code comprising instructions to:

accessing a first user selection relating to a location of a pipe segment of a
piping model, wherein the pipe segment comprises data in a first format;

accessing a second user selection relating to a point type based on a number of
branches at the location of the pipe segment;

determine a point associated with a route of the pipe segment, wherein the
point is based on the location and the point type, wherein the route comprises the
point and at least one additional point; and

generate a representation of the route to be stored in a second format, wherein

the second format is associated with piping analysis.

2. The non-transitory computer-readable medium of claim 1, wherein the

location is associated with a center of the pipe segment.

3. The non-transitory computer-readable medium of claim 1, wherein the point is
associated with a pipe identification that corresponds to a type of piping used at the

point.

4. The non-transitory computer readable medium of claim 3, wherein the pipe
identification is associated with a piping material and a piping size to be utilized with

piping analysis.

5. The non-transitory computer-readable medium of claim 1, wherein the point

type is a run or a tee.
6. The non-transitory computer-readable medium of claim 1, wherein the

instructions comprise instructions to store the representation of the route in a .NTL

file as the second format.
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7. The non-transitory computer-readable medium of claim 6, wherein the route

comprises an order of the points.

8. The non-transitory computer-readable medium of claim 1, wherein the point
type is a tee and the point is an anchor point that identifies where a first branch and a
second branch occur.

9. The non-transitory computer-readable medium of claim 1, wherein

2

instructions comprise instructions to generate a table of the points.

10.  The non-transitory computer-readable medium of claim 1, wherein the piping

model is a three dimensional model in .prt format as the first format.

11.  The non-transitory computer readable medium of claim 1, wherein the

location comprises an X coordinate, a Y coordinate, and a Z coordinate of the point.

12. A method, comprising:

accessing, via a processor, a first user selection relating to a location of a pipe
segment of a piping model, wherein the pipe segment comprises data in a first format;

accessing, via the processor, a second user selection relating to a point type
based on a number of branches at the location of the pipe segment;

determining, via the processor, a point associated with a route of the pipe
segment, wherein the point is based on the location and the point type, wherein the
route comprises the point and at least one additional point; and

generating, via the processor, a representation of the route to be stored in a

second format, wherein the second format is associated with piping analysis.
13. The method of claim 12, comprising determining the route based at least in

part on a diameter associated with the point, wherein the location identifies a center of

the pipe segment.
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14. The method of claim 12, wherein the point type is a tee, wherein the tee

comprises a first branch and a second branch.

15. The method of claim 12, comprising accessing, via the processor, a pipe

identification associated with the point.

16. The method of claim 15, wherein the pipe identification identifies a size of the

pipe segment.

17. The method of claim 16, wherein the point is associated with an X number as

the pipe identification.

18. An electronic device, comprising:
a graphical interface configured to display a pipe segment of a piping model,
a processor communicatively coupled to a memory, wherein the processor is
configured to:
access a first user selection from the graphical interface relating to a
location of the pipe segment, wherein the pipe segment comprises first data in
a first format;
access a second user selection from the graphical interface relating to a
point type based on a number of branches at the location of the pipe segment;
determine a point associated with a route of the pipe segment, wherein
the point is based on the location and the point type, wherein the route
comprises the point and at least one additional point; and
generate a representation of the route to be stored in a second format,

wherein the second format is associated with piping analysis.

19. The electronic device of claim 18, wherein the location is associated with a

center of the pipe segment.

20. The electronic device of claim 18, wherein the graphical interface is

configured to display a table associated with the route.
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21. The electronic device of claim 18, wherein the point comprises an X number

that corresponds to a type of piping used at the point.

22.  The electronic device of claim18, wherein the representation of the route is in

a NTL format as the second format.
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