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Applying the vantage PDMS to jack-up drilling ships
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Abstract: The plant design management system (PDMS) is an integrated application which includes a
database and is useful when designing complex 3-D industrial projects. It could be used to simplify the
most difficult part of a subsea oil extraction project—detailed pipeline design. It could also be used to
integrate the design of equipment, structures, HVAC, E-ways as well as the detailed designs of other
specialists. This article mainly examines the applicability of the Vantage PDMS database to pipeline
projects involving jack-up drilling ships. It discusses the catalogue (CATA) of the pipeline, the
spec-world (SPWL) of the pipeline, the bolt tables (BLTA) and so on. This article explains the main
methods for CATA construction as well as problem in the process of construction. In this article, the
authors point out matters needing attention when using the Vantage PDMS database in the design process

and discuss partial solutions to these questions.
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1 Introduction

Vantage PDMS is a 3-D design software developed by the
company of AVEVA. It has formidable construction
capability of the 3-D model and the charting function, and
it can find the question immediately during the design. So
we can also use it to roam and simulate the construction
progress. By using it we could raise the rated capacity,
reduce the design cycle, and would also upgrade the
design to a higher level.

The database of PDMS is very simple and logical. It’s
based on strict level and dendritic structure. The
establishment of the CATA of the pipeline is the
foundation of the 3-D design. These data’s integrality,
veracity would influence the establishment of the 3-D
model and extract each kind of blueprint, materials list.
Therefore reasonably planning the database and
accurately establishing it would be especially important.
The Offshore Oil Engineering Co. Ltd. is a first
company to use the 3-D design software of Vantage
PDMS which has been applied in China off-shore oil
domain since 2004. And then we’ve used it in the
projects of XJ23-1, HZ25-3/1, and so on, and the effect
is very well. But this software was firstly applied in the
jack-up drilling ship project, which is different from the
former project because the standard of low pound level
which the owner requested must accord with the
national code (GB). And the materials PE, 30CrMo and
so on used in this project are also different from the
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former platform project.

This drilling-ship is used in offshore oil’s mining,
prospecting for LNG and so on. It is suited to drill the
well between 10 meters and 69.96 meters water depths,
mainly in the area of BOHAI and other similar marine
areas. This paper demonstrated some main performance
of the drilling ship. In this project the pipeline and fittings
of high pressure are based on the standards of ANSI, API;
meanwhile the pipeline and fittings of low pressure are
based on the standards of CCS, ABS and so on. For this is
the first jack-up drilling ship constructed in China, the
original component database cannot meet the project’s
requirement any more. So we have to redesign the
database, in order to accomplish all the pipe designing
work and put special parts of the national standard
materials into the primary component database and so on.
The foundation of all the work is the PDMS’s powerful
component database.

2 The catalogue (CATA) of pipeline of
PDMS

2.1 The standard for the database

This project uses the standards of ANSI and API for the
pipeline and fittings of high pound level and uses the
standards of CCS, ABS, GB8163, GB/T10752,
GB/T2506 and so on for the pipeline and fittings of low
pound level. The CATA of VANTAGE PDMS adopts the
standard of ANSI, but if we want to meet the request of
the jack-up-drilling-ship database, we must first
consummate the original database and then based on the
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former database, add the special part made of the materials
which satisfy the GB code.

The jack-up-drilling-ship project's database was established
by the CATA, including former database and the other
database requested by this project. The constructed
database by ourselves includes the GB code, special CATA,
and so on.

2.2 Parts naming

Each element in the jack-up-drilling-ship database
would have only one name, and VANTAGE PDMS has
provided a set of coding systems for implementing the
standard.

2.3 The method for increasing parts

The methods for increasing parts are classified into two
kinds: one is to use the method of “the copy-revision”.
We can refer to some similar or close part, use
“Tools/Copy Category” to copy CATA to the
jack-up-drilling-ship’s CATA database, and then rename
them, carry on with the revision parameters. For example,
in Fig.1’s TEE which is accordant with the GB code, we
could make over the TEE according to the same caliber
and the same type of connection TEE which is accordant
with the ANSI code.

-

Fig.1 TEE accordant with the GB code

Another one is that we could anew establish the part. Now
we take a 90° bend according to the GB code as an
example, see Fig.2.

Firstly, we establish the management.

Secondly, we fix on the parameters: first we determine the
bend’s five parameters: 1) NOMINAL SIZE, 2) CENTRE
TO FACE, 3) CONN TYPE, 4) OUTSIDE DIAM, and 5)
WELD SYMBOL DIAM. Then we set up the parameters.
We must pay attention that the first parameter must be the
NOMINAL SIZE for entrance, and then we go on with the
points and the graphics.
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Thirdly, create part: first we use “Create>Component” to
create the bend, and then separately input the bend’s five
parameters!"!. We must pay attention to that the part which
has been created must be put under the PTSE.

Fourthly, create the points: the set of points is to set the
junction points of the part and the reference points. We
use “Point Set>Primitives>Axial P-point (PTAX)” to
separately create the bend’s points of P, and P,.

Fifthly, create the graphics: at last we need to create the
parts’ graphics, namely, to set the basic figures. The
process of creating the graphics is similar to creating the
equipment, that is, we use the basic figures to create the
part’s externality. So we first must confirm the graphics,
and then create the bend’s figure by using the points of P;
and P,. Finally we create the centre line and the welding
points.

Fig.2 Creating a 90° bend

2.4 The part description

The part description is mainly to describe part’s
geometrical shape and characteristics.
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Fig.3 Creating the SDTE

When creating the rank and the materials report, the
materials list for Isodraft will be used, and it comes down
to the charts expression whether they are correct and up to
snuff. Vantage PDMS retains 3 attributes-RTXT, STEXT
and TTEX in the part describing, respectively, but that
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could not surpass 120 characters. Detail corresponds to
RTEXT, Interface B corresponds to STEXT, and Interface
C corresponds to TTEX. These three attributes’ usage is
completely the same. They are mainly used as outputs by
different languages or different forms. Sometimes when a
part needs multi-SDTE (description), it may use
CATVIEW to search these SDTE elements directly. For
example, when some safety valves which are in identical
size have 3 kinds of pressure ratings, we need to create 3
SDTEs under the part of safety valve, see Fig.3.

3 Bolt table

The bolt table is a part of the pipeline database. The
contents of this part are easy to be neglected because only
in the end when we compile the bill of materials, extraction
ISO for pipeline can we find the error message in the bolt
table. So it is listed separately here. Below are some points
for attention in the process of creating the tables”..

3.1 Construction of data in the bolt tables

The bolt tables are composed of the standard measure of
bolt length table, the affixation measure of bolt length table,
the bolt rank table, the bolt diameter comparison table, and
so on. (The purpose for setting up the bolt diameter
comparison table is mainly to compare with the British
system diameter of bolt.)

3.2 The quotation relation of bolt in modeling

In the modeling, each pipeline rank would quote the bolt
rank. We know that the application of bolt depends on the
diameter and length of the bolt, so the affixation measure
of length table and the standard measure of length table to
influence the length of the bolt. But the diameter of bolt
depends on the attribute of bolt diameter in the affixation
measure of length table.

3.3 The construction of bolt table
The bolt table is different from the part table which has the
interface of graphic establishment, it completely consists of
the data of digitized contact surface. Some contents need
people operate it outside the software, and add the
attributes which must have. So the people who constructed
the database understand the bolt table’s construction of data
and the quotation relations.

-Establishing the standard measure of length table for
the bolt.

-Establishing the affixation measure of length table for
the bolt.

‘Establishing the description tables for the bolt
materials.

-Establishing the material tables for the bolt.
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-Establishing the bolt rank table.
-The pipeline rank quoting the bolt rank.

What we should pay attention to is that we must give the
diameter unit of the affixation measure of length table for
the bolt, otherwise when we get the Isodraft, the bolt will
not show the materials.

4 The rank table of pipeline

The function of the rank table is to reduce the choice scope
for the fittings. The relations of the PDMS’s rank table and
part table are that each rank of fitting points to only one
part in the part table. This kind of relation ensures that the
same fitting is identical in each rank, so that the artificially
caused mistake that the same fitting has different rank
description using the former 3-D software would not
happen.

The 3-D design software Vantage PDMS is based on the
part table and taking the database drive the software of
graphical. The graphic interface is pointed by the rank table
not by the component table directly, see Fig.4.

SPEC COMP
PIPE > {COMPONENT
COMPONENT] via (SPCOM)
(PSPEC) SELECs CATREF DTEXT
DETAIL
RSl MATXT MTEXT
BLTREF
CMPREF
BLTAB
>| CMPT
(PROPS DB)
Design data Specifications Catalogue

Fig.4 The rank table pointing to the part table

We use the CATVIEW-the maintenance tool under the
module of PARAGON to add the parts to the part list of the
rank table of pipeline.

Using the “CATVIEW/BROWSE”, we could see the rank
part list in the part database. First we could use the
software of “CATVIEW” to select the part (CATA) which
we need from the part database, and then choose the size of
the part and the type of the material, and finally add the
part into the rank which we need. We could find the new
adding part in the part rank list.

Nine ranks of the pipeline in this project have been
established based on the owner’s requests and the
materials’ criteria document, e.g. the high-pressured well
cementation is API 10 000 psi, and so on; the material
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aspect increased the material of 30CrMo, PE and so on.

5 Suggestions

VANTAGE PDMS is a 3-D design software based on the
database. But the 3-D modeling, the correct and reliable
final product and the rated capacity enhancement are based
on the part database and the rank database are completely
foundation. Build the general part database and the rank
database, so that it can be used in all projects. Along with
the 3-D design’s accumulation and the part database, the
rank database unceasing consummation, the rated capacity
will have enormous enhancement.

Combining the practice in the drilling ship project, the
following suggestions on PDMS database are proposed:

For establishing the part table of pipeline fast and
accurately, we could use the number of database which is
provided by AVEVA fully. The concrete procedure is that
we refer to some similar or close part, use Tools/Copy
Category to copy CATE to the corresponding part database,
rename them, and finally revise the parameters.

When establishing the set of points, we should pay
attention to the following points™:

1) The three-way valve's hand wheel way point must be
bigger than P;, and diameter is unset.

2) The four-way valve must establish the points symmetry,
Py corresponds to P,, P; corresponds to P,, the hand wheel
way-point must be bigger than P4, and diameter must be
unset.

3) The pan of the Eccentric Reducer without the point for
connection must be pointed to P; for rotating along axial
direction in the design, and P; does not have established
diameter and connection form.

4) The point for connection of the Eccentric Reducer with
the point to be connected must be P3, and the pan must be
at the point of P, and Py does not have established diameter
and connection form.

Regarding some non-standard valve and fittings, they
need to be designed specially in the actual project
according to the project situation. We will add a similar
part to the part table in the earlier period and describe it,
and when the factory provides this kind of part's attribute
we will make the revision to the part database. In this way
we can guarantee that there will not be gap of the parts,
besides, the data of parts will be accurate during the
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design.

The atmospheric pressure pipeline is usually composed of
the slope tube. When the level and slope tubes are
connected with the vertical tube, the section of straight pipe
cannot be connected automatically because of the special
angle. We need to use zero length BEND to connect them.
Therefore, we must increase this zero length BEND in the
part database.

When establishing tubing database, we also need to pay
attention to the versatility, making it suit not only to this
project but also to the later project, namely all projects use
the same part database. This is the direction what we will
work toward.

6 Conclusions

We substitute the component database for primitive
method, and standardize the database, so that the work in
later period becomes simple and convenient. Thus we’ll
greatly reduce the design cycle and the mistakes which
would appear in the design. This will be beneficial to
future design of project, making the design even more
stylized and reducing the time for middle communication
link.
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