i Ginicad

System for piping
global management

White Paper
June 2006



PIPING MANAGEMENT SYSTEM L =

WHITE PAGE




PIPING MANAGEMENT SYSTEM L =

Table of contents TABLE OF CONTENTS wovvvveveeeeeseeeeeeessessssssesssssssesssssssseesessesssssseees 3

SUMMARY ...coiiiiiieiniessriesnssssssssssssssssssssssssssssssssssssssssssnsssssssssnssssssssas 4
A SUCCESSFUL HISTORY STARTED 1990 AND CONTINUING .....eeeeeeeernnnen. 4
WHY MANAGEMENT OF PIPING MATERIALS IS SUCH A CHALLENGE? .......... 6

POSITIONING IN TYPICAL EPC.......cooicirirrrerrrer s ssessssessssmsessnns 8

PUMAS5 FOR PLANT OWNER/OPERATOR........ccccvvvmrnerrrennrsennans 11

PUMAS5 WITHIN IT DEPARTMENT.........ccocirrrerrnersseenrssessssnesssenenns 12

PUMAS FOR END USER.........ccccciriimmnimnisnsssssssssssssssssssssssnssssnssses 13

MODULES........occiiiimiriiesssms s sssssssssssss s sssssssnssssnssssnsssssssssnssnsnesses 14
PIPING CLASSES ... uuuuuururerninrurersssssssssrsrsssssrsssssrsrassrssassrsra—.———————————. 14
| 001 =11 TR 14
QLI o] N 14
MECHANICAL CHECKS ...uvuvuuuuururnrnrnnnnnsnsnssnssssssssssssssssssssssssssssnsssssnsnes 14
MATERIAL REQUISITIONS ....uuuuuururunnnnnnrnrnsnnnsnsnsnsssnsssssnsssnsnnssnsnsnsnsnnees 14
PAINTING & INSULATION ...uuvuuuuururnnnnnnnnnsnsnnnsnsnsssssanssssssssnsssssssnsnsnsnnnes 14
IMPORT / EXPORT ..vvteeeeeeeeeteee e e ettt e e e e e e et e e e e e e eeraae e e e e e e eenannans 14
INTEGRATION WITH CAD MODULES ....ccivieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 14

PUMAS FLOW DIAGRAM.......coccmirimsssnsisnssssnsssssssssnsssssssssnssssnssses 15

PIPING CLASSES........ccccciiiriimsrississsssssssssssssssssssssssssssssssssnssssnssses 16
DATA DICTIONARIES ......cceiteeeeeeeeeeeieee e e e et e e e e e e eeraae e e e e eeeeraanaeees 16
=] =R 18
EQUIPMENT COLLECTIONS ...uuieeeierttieeeeeeeersnnaeeeeeeeessnnnseesseeessnnaeeees 21
PIPING CLASSES ... uuuuuurururnrnrusersrsssrsssrsrsssrsrsssssssrarsrssassaara—.————————————. 22
BRANCH TABLES.....uuuuuuuuuuuuuuunnnrnsnnnnssnsssssssssssssssssssssssssssssssssssssssssnsnns 23
ASSEMBLIES.....eiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeereeeeees 23
COMPONENTS CATALOGUES......ccieieieieieieieeeeeeeeeee et e e e e e e e e e 24
REVISION MANAGEMENT AND REPORTS ...uuuuuvurernrnrnsnnnsnsnsnsnnnsnsnsnsnsnnnes 25

PROGCESS ... iiiiiiimiisimsssssssssssssssssssssssssssssssssssssnssssnsssssssssnssnsnesses 26
FLUID LIS T 1ttt bbb basasssnsasssssnsnsnsnnnes 26
[N = S R 27
LINE LIST CHECKING ..vuvuvururnrererssssssssssssssssssssssssssssssssssssssssssssssssssssees 27

17 Y 0 ] 28
MTO CHECKS. ..uuuuuruunrnrnrerssnsasssssssssssssssssssssssssssssasssssssssssssssssssssssasnes 28
SURPLUS TABLES .. .ceiiieieeeeee ettt 28
MTO UPGRADE ....uvuuuuernrerarnsasssssssssssssssssssssssssssssasssssssssssssssssssssssssnes 29
MTO HISTORY ..utuuuuuuuuurnrnrnnnnnnnsnsnsnsssnsssssssssssssssssasssssnsssssssssssssnsnsnnnns 29
MTO REPORTS .. uuuuuuuuutuuuruunnnnnsnsnsnsssnsssssssssssssssssssssssssssssssssssnsnsnsnnnns 30
BILL OF MATERIALS LIST ..uuuuuuuturuuurnrnunrnrnnnnnsnnnsssnsnsssnsnsnsnsnnssnsnsnssnnnnes 31
SHOP FABRICATION ....ceeieeeieeeieeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e eeeeaeeeaeeeeeeeeeeeeeas 31

MECHANICAL CHECKS........ccoiimirimsssmsisssssssssssnssssnsssssssssnssssnssses 32
CHECKS FOR INTERNAL/EXTERNAL PRESSURE ......ccceeeeieieieieeeeeieeeeeeeenn 32
CHECKS FOR INTERSECTIONS .....cceiiiiieiiieieicieeeeeeeeeeeeeeeeeeeee e e e e eeeeaeeeeeas 32
MANUAL CALCULATIONS ..evuueeeeeeeeettneeeeeeeeessieeeeeeeeesssnnneeesseeessnnnneeees 33

MATERIAL REQUISITIONS........ccciiimrimnisnssssssssnssssssssssssssnssssnsnses 34
REQUISITION GENERATION AND ISSUE .....cccevvvieeeeeeeeeerriieeeeeeeeennnneeeeas 34

PAINTING & INSULATION ......cociiiriimmsimsisnssssnsssnssssnsssssssssnssssnsnses 35

IMPORT / EXPORT ..o ciccesrimssiesssssssssssssssssssssssssnssssnsssssssssnssnsnsnses 36

INTEGRATION WITH CAD MODULES. ........cccocivierrcesrsnsssnnssssnsnans 37
DIMENSIONAL CATALOGUE .. ..uvuvururersrsrsrssssssssssssssssssssssssssessssssssssssnees 37
[ B 1NN 38

PUMAS5 TRAINING AND START-UP ....cccccirrimsrimsssensssssssssnssssnsnans 39
TYPICAL TRAINING SCHEDULE IS GIVEN BELLOW ....uuueeeeieeriiieeeeeeeevennnns 39




PIPING MANAGEMENT SYSTEM

H NN EYan

Puma5 is a data-centric software application for the
management of piping materials. It is specifically designed
for companies working in industrial plant layouts, such as:
refineries, petrochemical plants, power stations, iron and
steel works, water treatment works, naval installations,
pharmaceutical plants, food installations, etc...

Besides having the normal functions which are standard in
material management systems, Puma5 essentially
represents a working methodology, since it is an effective
tool for «carrying out and optimising design and
management activities throughout the whole project life-
cycle; from the creation of piping classes to materials
accounting and related MTOs, to procurement and
construction.

Based on the requirements of major international EPC
companies, its features allow piping design and
management activities to be performed in a fully
integrated environment and through easy-to-use modules,
yielding high quality results. Puma5’s main functions are:

= Elaboration and management of piping classes
Definition and optimisation of Fluid Lists and line
lists
= Materials accounting and issue of MTOs
Requisitions and support to procurement activities
= Calculation of welding quantities
= Calculation of construction and erection weights
Calculation of surfaces and materials for painting
and insulation
= Automated mechanical verification of pipe
thicknesses and intersections
= Integration with the 3D CAD systems used
worldwide
= Integration with the major ERP systems
The system runs in Microsoft Windows and is fully
integrated with MS Office, thus permitting immediate
import/export to and from Word and Excel. It is available
in both Client-Server and Web-enabled versions, which
allow the centralised project database to be
simultaneously accessed by Clients, Contractors and Sub-
Contractors, Partners, Construction sites, etc...

A successful history started 1990 and
continuing

March 1990: In order to satisfy increasing market
demands, a feasibility study was carried out and an
integrated software system was developed for the
management of piping materials in the Home Office and
on the Construction Site.

The required features were defined by engineering and
construction companies, which at that time were starting
to ask for modular and flexible management systems,
working on Personal Computers. In January 1991 the first
Puma version was released, and it was one of the first
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piping material management systems available on the
market.

The increased availability and performance of personal
computers led to the continuous evolution and more
widespread use of the system. In the meantime, users
were becoming more active; thus contributing, with their
requirements, to the implementation of new modules and
functions.

February 1994: The first Puma interface module was
implemented with the AutoPLANT (Bentley) CAD system,
which provided direct exchange between the material
management system and the 3D modelling environment.
Together with the progressive growth of Puma, new
requirements were emerging, such as: increased quality
control, integration among 2D-3D CAD systems and client
working procedures, design activities carried out in
different locations by several sub-contractors and/or
partners, and joint ventures with construction companies.

March 1996: To meet the above requirements, the
Pumab project started as a joint venture with Technipetrol
S.p.A. (at present Technip Italy S.p.A.) and was
completed in April 1998. The new Puma5 has also been
integrated with the AutoPLANT CAD system, in a joint
venture with AEM S.p.A., giving rise to a global system for
piping design and management.

The great flexibility of Puma5 allowed its integration with
other CAD systems: during 2000 with PDS (Intergraph)
and in 2001 with PDMS (AVEVA).

June 2002: After far-reaching market analysis, GE Power
System QOil & Gas (Nuovo Pignone) selected Puma5 as the
most convenient system to organise and manage the
piping component database to support UG (Unigraphics)
CAD, for designing Turbogas and Compressor Systems.

June 2004: Agip, a division of ENI, selected Puma5 as
their standard software for the development of piping
specifications and the coding of piping bulk materials. The
first implementation was performed for AGIP KCO for the
Kashagan Field Development project.

June 2006: A new interface was created for PDMS
(AVEVA).

Today Puma5 is used widely in more than a hundred
engineering companies and has an excellent track record
of successfully executed projects. In the last sixteen years
Pumab has been used on more than a thousand projects,
ranging from simple skids up to mega projects consisting
of ten thousand lines and twenty-five thousand tons of
piping materials.
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Why management of piping materials is
such a challenge?

The complexity of piping material management and its
related difficulties are due to the large number of different
components which have to be defined and managed for
each project.

For example, a typical GOSP project can have between 30
and 40 piping specifications. These specifications will
define 10,000-15,000 different components which, when
distributed over various specifications, will create a
component catalogue with more than 30,000 records.

When the above is added to the necessity of tracking the
changes in components which normally occur during the
life of a project, the huge challenge which the
management of piping materials represents is clear.

Additional difficulties come from the fact that most of
components defined for one project cannot be recycled in
another. This is due not only to different underlying
processes for different projects, but also because different
end clients often have different additional requirements.

All these difficulties, and the need for great flexibility and
adaptability to meet different project requirements, make
classical systems for warehouse management and their
derivates unsuitable for such tasks and, in any case, less
efficient than industry-specific solutions like Pumabs.

In today’s global environment everybody needs to reduce
total project costs, compress schedules and reduce risks.

Pumabs allows all that by:

Reducing labour costs in engineering, procurement,
and construction
Reducing material surpluses and shortages
Integrating engineering with the corporate
enterprise resource planning (ERP) worlds
Reducing the overall general and administrative
(G&A) costs
= Reducing the IT costs
= Reducing risk (especially in lump sum turn-key
projects)
= Improving overall efficiency and increasing
accountability
= Ensuring competitiveness
Reducing the time to market
Achieving economies of scale potentials across
multiple projects
As material management is closely connected with capital
expenditures, any improvements in the material
management process directly contribute to the bottom
line.

To meet this goal, it is essential that data quality is always
maintained at a high level and that all modifications which
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involve material management are immediately identified
and solved.

Data-centric solutions like Puma5 will eliminate the
confusion which results when many paper documents
regarding the same data are in too many hands, and in
too many different versions.
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Puma5 can be integrated into EPC workflows in different
ways.

Positioning in

typlcal EPC The diagram below represents the optimum integration of
Puma5 into a typical EPC workflow. However, due to its
modular approach and great flexibility, each company can
define which type of integration it wants to implement.
Pumab does not require a radical approach which affects
the entire organisation. Puma5 does not have to be
implemented all at once; it can be implemented in small
steps thus allowing the end user to assimilate its
functionalities better.

¢ Piping department

Fgggt\)%'\cﬂ""ons
Wito
Line list
line conditions S
Line list
Material requisitions
Order,

: Material Requisitions,
i ipackinglisls

i i i Purchasing - expeditioning - logistic : : i
.. Process department /%, department _+ ~._Onsite construction

As Puma5 allows multiple versions of the MTO to be
maintained for the purposes of making comparisons, it can
be used right from the proposal phase. In this way the
EPC can control which assumptions made during the
bidding were accurate and feedback improvements.

€5j < Take-Off > / STD10 / STD - CLA project i =
Fle Edt Insert Records Window Help
| R MAEUE- YT KKV MRS RS it F- R

 TK.Off History (Filters)

EE] ENGINE: TakeOff History
FIELDS LIST GROUP BY FILTER BY OBJECT TYPE
Unit Line Unit T
Area Line =
Shoet Aren < NOT Virtual |
Tone ZTone - AL
Piping class Piping class
Competence Competence
Location Location COLPAREVAE |
Location type Location type Quanity
Destination Destination
Uncertain type Uneertain type Surplus Quantity O
SubProject SubProject
Purchase location Purchase location
Mark Surplus Weight 0
Object type
Object
Material type
Material subtype
Size

weight O

Take-off release 1 [ 0 - [Bidding mt [2005-06-15 ]

Take-off release 2. | 1.~ [irstmto [2006-03-29 |

OUTPUT TYPE [TAKE-OFF HISTORY Compare with Mark |

Tl @ e 1]

Form View NUM 4

One of Pumab strengths is that it can perform various
consistency checks to ensure that all data are coherent
and do not violate any of the design standards. Because
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data flow from different sources is time-consuming to
manage and represents a potential source of error,
ensuring that the data remain consistent across the
project is crucial. The engineer is immediately notified if
an inconsistency is found. This is much better than
discovering an error weeks later, which may require
reworking and extra costs. In addition, the design rules
streamline the entire data checking process. For example,
the system displays or flags inconsistent data, and
information that needs to be updated. Rather than the
designer having to spend hours checking each individual
item, the incorrect or missing data can be identified
through one simple command, and can then be quickly
updated, resulting in substantial time savings and
ensuring an accurate design.

T : TR
| Piping Classes |

Garwiral Frojaces Madulas utility

r+r| F+r

-
Error Contoxt  [Compm it Caakg Upgrisding = A j

n Errée Iypsa Aitivalia
11 Hedi chipect specried n Fiping claas but net preseni n Bak Tobkes.

14 [Gomparnant without any ralarenca n Bak Tehks

15 Chjact withoul Gaskal n camgonenl catels)

1 Hranch isbk Objeci witaut rekienca in camgencni caialog B
13 [azaembly table bt wihodt refenance in companant catakg | BT
13 Piping Class vt it deful bolt ebijct 1]

| Rogait 110 chsablo GiTor Wi B phocn coad: £:ahoi i Rappsen et & | mEortant cimoe will nol makod |

Facord: 4] 4 5 [ |r ] ol 24

Example of checks during component catalogue upgrade

Pumab5 helps ensure that the piping data accurately reflect
the as-built plant design at all times and data accuracy
can be maintained through the engineering rules. This
means that accurate infrastructure data pertaining to
current plant operations can always be provided when
requested, and changes to the existing plant design can
be checked and verified. A very effective handover tool for
the owner can be provided by supplying Puma5. Pumabs
promotes and simplifies commissioning and plant data
handover to operations. Puma5 makes engineering data
available throughout the organization, eliminating the
need for managing and distributing paper documents,
saving on time and associated costs.
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i < Process >> / STD10 / STD - CLA project i ol x|
Fle Edt Insert Records Window Help
bl M HHNE- YD R(NOE MR ASem ¥

Process

General preferences
Types

Dictinnaries

SELECT
o | @ || EmworContext [Line Tist check

Error types

[Take-off component with main size thickness not found in line size table]

ine pressure and/or temperature valuzs not coherent with fluid catalog.

Line pressure and/or temperature values not coherent with piping class header (positive value)

Lines without piping class

Lines without fluid mark or linked to a non-existing one

Lines without pressure and temperature conditions

Example of consistency check between the line list, the
fluid list and the piping specifications.
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Pumas for plant

owner/operator

FEED, Detail Engineering

Piping

MTO

Puma5 allows the plant owner/operator to implement
proprietary material coding, thus providing consistent data
throughout the life cycle of the plant.

Data entered in any engineering phase are directly usable
in downstream operations, maintenance and
refurbishment processes.

As Puma5 can be used via web or independently by
external companies, it is an excellent repository for all the
piping specifications and materials of all plants. Reducing
the variety of specifications and standardizing components
facilitates downstream operations.

In this way the plant owner/operator can optimise the
management of materials for maintenance and
refurbishment.

Downstream operations

B
tcasrs | | [N

Operated hy
plant owner/operator

As Puma5 is a data-centric solution, it will eliminate the
confusion that can result when too many copies of the
same data are in too many hands. Puma5 helps ensure
that the data accurately reflect the as-built plant at all
times by means of the updating and modification features,
and the data accuracy can be maintained using
engineering rules. Precise piping data pertaining to current
plant operations can be provided when requested, and
changes to the existing plant design can be checked and
verified.

11
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Puma5 within IT

Large companies which have invested heavily in various
enterprise resource planning (ERP) systems (e.g. SAP,
Oracle applications, or JD Edwards) will find Puma5 the
perfect choice, as it will naturally integrate into their ERP.
This is due to the fact that there is no functionality overlap
between ERP and Pumab5. This avoids confusion, the risk
of duplicating data, and preserves investments in the
existing ERP.

Thanks to its flexibility, Puma5 can be integrated with ERP
on various levels; it does not require radical changes
which overturn standard company practices.

For large installations, it is significant that Puma5 can run
well on Microsoft Terminal Server or Citrix Metaframe,
thus eliminating the costs and time necessary for
maintaining software on each individual PC.

Small and medium sized companies, for which ERP is too
complex and costly a solution, still have an excellent tool
in Pumab for solving problems in piping material
management.

12
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Pumab for end user

Puma5 has a standard Windows user interface which is
common today on business PCs. It has standard Windows
controls and forms so the end user will find it familiar in a
short time. This reduces the learning curve and boosts
production. As the interface is consistent throughout all
the modules, users do not get lost when they change
modules. This reduces the number of keystrokes and
mouse-clicks and avoids a “trial and error” approach to
solutions.

Puma5 not only has a standard Windows interface but is
also highly integrated with MS Office, so producing reports
in Excel or Word is just a mouse-click away. However
Pumab5 provides more than 300 ready-to-use reports, a
number which is unmatched in the sector.

E5 components edit

] < Take-Off > / STD10 / STD - CLA project ] — O] %]

Fle Edit Insert Records Window Help
EE | meamti U E- YT R R %2 R B RS e | R

Publish Tt with Microsoft Word
Analyze It with Microsoft Excel

Unit |mn Unit 100

SHEET FILTER: Area - I Sheet ¥ s Line 1 5L |L—100 0

Description

Size Thk Eqgpllen. Oty ® ¥ 4% 5% ArealZone  Sheet Class OUTD L

RF (125-250 AARH) FRGD. ASTM A 105

Wark
Eios] Flange Weldneck ASME B16.5 150 LB \10 |s-40 | 2f v [A vln .|1 v|c -IM -| 1[a01 LTLT
00

L T | ___El

106 GR. B

1299 Pipe ASME B36.10M BE SMLS ASTM A “Iﬂ |S-40 ED | ID - I‘I - IC - I.M -I 1401 LILT

— 1

1* Competence

2* Location 3* Location type 4* Destination 5* Uncertain type

[ wanual

‘Abnvegmund ‘ |D |Default | |1 |Frefanr|catmn | ‘C |Cena|n

Record: 4] 4 I 1 k[ M|pkfof 2

Exporting directly to Excel
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Puma5 consists of logically connected modules which
cover all areas of piping material management, and much
more. As most modules are purchased separately, each
company can tailor Puma5s according to its needs.

Piping Classes

Management of piping specifications with the automatic
creation of the component catalogue

Process

Definition and management of the line list and fluid list,
consistency check and alignment with the piping classes,
calculations of the PED category for the line list and
service list

Take-off

Quantification of materials and management of the MTO in
order to obtain the quantities for procurement and
construction, both from manual input and/or directly from
3D CAD systems

Mechanical Checks

Calculation of pipe thicknesses in accordance with the
ANSI design codes, calculation of the hydraulic or
pneumatic minimum test pressure and definition of the
test circuits, calculation of the reinforcing pads, and
verification of the vacuum

Material Requisitions

Generation of material requisitions, from MTOs and/or
simulated accounting, grouped and organised by product
class, project or sub-project, and purchase location

Painting & Insulation

Calculation of surfaces and quantities for painting and
insulation based on the Line List data and the component
quantities contained in the MTOs

Import / Export

Data import/export from/to different groups of datasets,
exporting in the most common formats, interface with
other applications

Integration with CAD modules

Interface and integration with the most commonly used
3D CAD systems, allowing the quick and easy generation
of the component database and the piping classes

14
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Puma5 flow

diagram

Sy Component catalog .
Piping classes Material take-off
Line list @O
@
Verification 7
of classes

- Verification B .
s of line Painting/Insulation JEO/S BOM
2 S
Mechanical Check 7,

CAD interface importMTO_ e Import/Export KGR Material Requisitions
R

Exporting Export MTO, o,?%\ "
piping classes line list (O]
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Piping Classes

This is the main module in PUMAS which is used for the
creation and management of the piping classes. It
includes dictionaries for the definition of components,
materials, design standards, weight tables, and stud and
bolts dimensions. This module manages all aspects of the
piping classes, including branch tables, assemblies,
revision management and official reports. It consists of
several applications, described below.

Data Dictionaries

These contain the basic information for the definition of
piping components, e.g. materials, standards of design,
and piping objects.

=10l x|

Piping Classes

General

Preferences

Tvpes

Dictionaries

Tables

Equipment collections

Projects Modules

Objects

Standards of design
Ends

Ratings

Finishes
Constructions
Materials

Sizes

Constructive characteristics
Tags

Welding types
Control levels

Heat treatments
Flanged joints

Unit of measure

Corrosion allowance

Differently from other systems, in Puma5 the dictionaries
do not contain all possible components with all
combinations of materials, standards, ends etc. but the
components are defined as a set of rules for generating a
component catalogue.

The typical component dictionary in Puma5 contains about
200 components which will be used to generate thousands
of components in the component catalogue according to
the project piping specifications.

This greatly reduces start-up times compared to other
systems, where it is first necessary to create the
component catalogue with perhaps 100,000 components
before starting to insert the piping specifications.

Puma5 allows new components to be defined as the need
arises; Pumabs is also very flexible and allows the user to
define components as he wishes. There are no built-in
rules which limit the user’s ability.

16
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€4 < Piping Classes > / STD10 / STD - CLA project ~=[ofx|
Fle Edit Insert Records Window Help
Y e = S T Ay =

B8 objecis

ID:| Z&q Code: |FWN | Description: ‘FlalgeWaldnenk | Alias: |502c:01 |

General |Ends | Standards | Constructive Characteristics |
1D 284| Code [T Description |F|ange Weldneck | Unit of measure
Type [FLA .| [Fiange | Gasket set
Alias [5Q2C01 - Sort of print Use decimal in surplus qty [

Code2 |FWN | Short description |F\angeWN
: [6Q2C01

OBJECT = ®
CHARACTERISTICS Enables Standard Enables Material Enables 2° Size [J

Pipe to pipe Virtual Angle |:|

Enables C. Charact. Enables Egp. coll.

Record: I(I 4 52 k| M HKI of 215

Form View NUM /ﬂ

Puma5 components are also independent from units of
measure; the same project can have a mixture of
components in NS and DN.

17
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£4] < piping Classes > / STD10 / STD - CLA project
© Fle Edt Insert Records Window Help
EHE | +ta@amidUEm- TR RN A8 RGP W,

ES weight Tables

Welding Neck - Weight - [ASME B16.5 up to NPS 24 & ASME B16.47 Serie A - MSS-SP 44 from NPS 26 & greater. ‘

¥

Form View

D E Description

Tables

Tables are used to define thicknesses, component weights
and bolt lengths.

Associated Obj.  [FWWN

Header / Standards |0hj9|::1 attributes { Detail |

JF\ange Weldneck | Copy

Description Description

ASME Flanges Class 150# ASMEB1BS

ASME Flanges Class 1500# ASME B16.47 SERIE A

ASME Flanges Class 2500#

ASME Flanges Class 300#

ASME Flanges Class 400#

ASME Flanges Class 600#

ASME Flanges Class 900#

Record: 14| 4[] T b | Mrk|of 7 Record: 14 4 | 1 [ e of 2

Record: 4| 4 38 b | Ml[p¥|of 121

NUM v

Example of weight table

Once again, there are relatively few weight tables because
Puma5 has a unique feature to transmit weight to
dimensionally-identical components which can have
different descriptions. Puma5 also automatically adjusts
the component weight for different materials using
different specific densities.

Bolt tables contain all the standard lengths of bolts for
flanged joints. Bolts are automatically associated with
each component which has flanged connections so there is
no need to count bolts in the MTO.

18
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Lenght unit of measure: mm

.J < Piping Classes = / STD10 [ STD - CLA project

Fle Edt Insert Records Window Help
| & B2 @ o da 2} 8

olt tables i

Weight unit of measure: kg

=1ofx]

w9

Description

Stud Bolts for Flanges ASME B716 5 up to NPS 24 & ASME B16 47 Serie A for NPS =»26]

B

Bolt weight calculation |STUD BOLT WITH TWO NUTS

;l Weight calc. |

Upgrade |

Code

Rating

Object attributes (S1)

Flanged joint

Finish type

Detail ($1.51)

Weight -

Lenght

0150

150LB

Wafer check LP

Ring Joint

» 5/8

160.00

0.32]

0150

150 LB

Standard

Raised & Flat

5/8

170.00

033

0150

15018

Wafer check SP

Ring Joint

5/8

180.00

0.35

0150

150 LB

Wafer check SP

Raised & Flat

5/8

180.00

0.35

0150

150LB

Lug butterfly valve

Raised & Flat

34

215.00

0.60

0150

150 LB

Wafer check LP

Raised & Flat

3/4

25000

067

0150

15018

Blind/Spacer

Ring Joint

10 78

280.00

1.03

33/0150

150 LB

Pump/Psv

Raised & Flat

12 Ti8

320.00

1.14%

7aln140
Record:

165018

W

1 un hutterfly valve

Rina .Jnint

1 b | p1pk|of 84

14 1
Record: |1| 4 |

g hd

Code

Object Description

Bolts and Standards of design (52)

Code

Standard of design description

STB2

Stud bolt w/2nuts

1605 ASME B16.5

5782

Stud bolt w/2nuts

1605M Manuf s STD/lg ASME B16 5

STB2

Stud bolt w/2nuts

1605T Manuf.s STD/flg ASME B16.5

STB2

Stud bolt w/Znuts

1609 ASME B16.9

STB2

Stud bolt w/2nuts

1634 ASME B16.34

<TR?
Record: 4] 4

Qb nlt sl Im ke

1BATA ASNME R1E 47 QEDIE A

[ 1 p | e ek of 21

Form View

Record: 4] 4 1|88 PII)* of 7

NUM A

Pumab also simplifies the quantification of bolts for wafer
components because it automatically adds longer bolts
and removes shorter bolts when they are necessary for
wafer components.

ES objects

€1j < Piping Classes > / STD10 / STD - CLA project
Fle Edit Insert Records Window Help
LB R e B HUE T Y R KM BB ®S e TR

ID: ‘ 292|

Code: ‘BSPA | Description: |Specladebhnd

=10l x|

General Ends |Slﬂndﬂrd5 | Constructive Characteristics |

Description

Description

Obj-End Code2

ANSI

Record: 4] 4| BADIEIER

Flanged joints ($1.52)

Description

Sets

Record: 4] 4 | T b e rx]of 1

Elind/Spacer

1

Standard

1

Record: 14 4 | T » e px|of 2

Form View

Record: 4] 4 JEE |>I b3k| of 215

19
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The thickness table allows users to select the units in
which thicknesses are to be displayed; inches, millimetres,

schedule or a combination of units.

£4] < Piping Classes > / STD10 [ STD - CLA project
Fle Edit Insert Records Window Help
[f R w@dy HUE YT R(E V[ BB RS F -,

hickness tables

ID  Description

STEEL PIPE ASME B36.10

g

De Material SubTypes (52)
Thk Thk {mm) | Thk({inc.) [ Sch. (mm) | Sch.(Inc.) , Description
1.24000 1.240 0.049] 5-10) 510 2
1.45000 1.450 0.057] 530 530 CARBON STEEL
| Em o Em mwoE T
241000 2410 0.095 S-80) SCHROME
241001 2.410) 0.035 S8 9 CHROME
1.65000 1,650 0.065 5-10) CEMENT LINED CARB(
1.85000 1.850 0.073 530 CARBON STEEL & GA
2.24000 2240 0.088 540 PP LINED CARBON ST
35;83; gﬁgg gg:’: STl TEFLON LINED CARBC
104 3.02001 3.020 0.119) 5%S HILLED CARBON STEE
378 1.65000 1,650 0.065 5-10) ALUMINIUM COATED
1.85000 1850 0073 LOW TEMP. CARBON
318 231000 2310 0.091 540 LOW TEMP. CARBON

378 231001 2310 0091 CARBON-MOLY
20000 3 2R .80

2R 2 2nn n1 = poa ==
Record: 14] 4 | T b | ph]e¥| of 725 < Record: 4] 4| 2 v |m

Record: I4] 4 1 b | M [r¥|of 6

Form View NUM

=10l %]

s
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T

Equipment collections

Puma5 allows the user to define composite components,
e.g. valves, filters, and steam traps, and fill in the data as
in a normal datasheet.

Form View

€4 < Piping Classes > [ STD10 / STD - CLA project
- Fle Edt Insert Records Window Help
EHE % e@adiisHE- 2T TR R DE KRB &St - R

E= equipment collections =

Eqp. type Filter [ -H

(=l 3]

=15 x|

N

Eqp. type [EEI

d ‘Ba\l Valves

D | 20] Code [VBKOO1

| Code|

Obsolete

Note ‘

Description |Arangement: Floating. Ball: AISI 316L, Insert Seats & Seals: PTFE. Body Gasket: AISI 316,
Stem: AlS| 316, Seats: AISI 316, Spring: AISI 302, Stud Bolts: A193/B7TM- A194/2HM, End-

End Dim: ANSI B16.10, Senice: Mon corrosive, Oper. Temp.: -29:+120 °C, Fire Safe: API 607
& Antistatic Devices, Operation: Gear, General Spec_: SPC-V-001

Eqp. group ‘33

d ‘Gear

D Equipment

Short descr. |

Refresh

~ Current
C AN

Generate

o |

Equipment value

-

Arrangerment

Floating

Ball

AISI 6L

Insert Seats & Seals

PTFE

Body Gasket

AlSI316

Stem

AlSI 316

Seats

AlSI 316

Spring

AlSI302

Stud Bolts

AT93/B7M- Al

94/2HM

End-End Dirm

ANSIB1610

Service

MNon corrosive

COner Temn

4 | T b | M ]ps]of 1a

=1 70T

Record: 4| 4 1k [ Ml |kxk|of 20

NUM 4

Puma5 has special functions to ensure that data are
consistent; i.e. that there are no duplicate datasheets or
missing values in the datasheet.
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Piping Classes

These are used to create piping specifications in Pumab;
defining the piping components is easy and they are
quickly filled in using the Data Dictionaries. The user has a
vast number of possibilities for optimising components.

P Piping class

B3 Piping classes i [m] 3]
4 1D [6:3 Code |D1A | Service [PROCESS
Client reference |[EX SPC. T1016
Base material Document number
11 - | [cARBON STEEL | [2A-E-60005 |
Rating Finish
0150 v| [150LE | [rFa v| [FF 125 AnRH |
Heat treatment
B9 Components o ] 4

|n|j| Position _l

From |1/2 vITo1+1J‘2 vlFromR vlToR vI

Default Branch [

Imposed Gasket l:llj Hote

‘Modl:l

g object MM  ~ JGATE vALVE | atias o7 |

e | Standard of design [2602__ ~ [API 602 |

Pressure . |SF ;IS‘IN-F |

Mod [ | Edition Rating 0300 - [s00k |

chagd [ Reyision hipEsh | ;I |

Construction [FOR _~ JForeED |

Thickness Material [CF = JasTi 8 108 |

Stanlandsloniesion Constr. characterist, [150 - [v3215C 30 |
Record: I1| 4 || 1 Equipment type [* -
Equipment -

Tag [3A 60598 -] Tag type|* - Hide [J

Alternative thk | =] [Locked ]

Alternative bolts | Alternative gaskets

Size Exclude

| Equipment collections

Record: |4| L] || 7k |>||>*| of 116

4

Form for the definition of the piping class header and components
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Branch Tables

Pumabs has full support for branch tables which are used in
the MTO and can be exported to CAD systems. A branch
table can be linked to one or more piping classes; this
automatically defines the intersection objects foreseen in
the linked piping class, avoiding mistakes in the automatic
importation of the take-off.

During the generation of the component catalogue Puma5s
performs cross checks between the branch tables and the
piping specifications to ensure that all the components
needed for the branch tables are also correctly defined in
the piping specifications.

Assemblies

Together with the related piping classes the assembly
defines the typical components of a standard
arrangement; normally these are vents, drains,
instrument connections, and steam traps.

In Puma5 the assemblies are easily standardized and this
allows for the automatic quantification of the assembly
piping components in the MTO. Using this feature, the
time to insert the MTO in Puma5 is reduced by at least
10%.

»[ID

B Assemblies : o ] 1]
1| Code |134
Description [15 SFIATIE DRENAGG | ‘ Chgd [l Mod [ JRev[ 0] Date [ ] ‘
Pos Object End Size1 Size2 oty Mod ]
p| 1| [FPE = |FIPE - |PL PL 112 | [0 - 0.1 ul
2| (WGA = JGATE WALWE - |5F S-F 112 | [0 - 1 ul
3 (M100 = JMIPPLE L=100 mm - |258 B = THRD-M - PL 112 ~| [0 - 1 ul
4] |CAPF ~ |CAP FEMALE ~ |TF THRD-F 1/2 -0 - 1 u]
#*#| 0 - - 0 B - 1
Record: 14 4 || 1 v e ]es] of 4 B
Piping clas=ses / Assembly types (52)
Piping Class Mod From To Type Assembly type description -
P [014 hd 142 14142 13+ SFIATI E DRENAGGI
01E 1/2 1+1/2 13+ SFIATI E DREMNAGGI
034 142 14142 13+ SFIATI E DRENAGGI
03B 1/2 1+1/2 13+ SFIATI E DREMNAGGI
114 142 14142 13+ SFIATI E DRENAGGI
11E 1/2 1+1/2 13+ SFIATI E DREMNAGGI
11C 142 14142 13+ SFIATI E DRENAGGI
134 1/2 1+1/2 13+ SFIATI E DREMNAGGI hd
Record: 14 4 || 1 v e ]ps] of 17 Copy
Recard: |4| 4 || 1 * |>| |He| of 14 &

Form for assembly definition

During the generation of the component catalogue Puma5
performs cross checks between the assemblies and the
piping specifications to ensure that all the components
needed for the assemblies are also correctly defined in the
piping specifications.
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H WENENaa

B3 Component catalog by mark

Components catalogues

A unique feature of Puma5 is the automatic generation of
the component catalogue. Using rules defined in the data
dictionary and the characteristics of components from the
piping classes, Puma5 generates unique components. Each
component automatically has its description, weight,
rating, surface and project generated code (Mark)
associated to it. Besides its own coding, Puma5 allows the
implementation of up to five custom codes; for example
the EPC can produce MTOs with their own coding and with
the plant owner coding.

=1k

|;I
Take-off status Custom Code Piping class filter l: T =

Wght. Custom Ext. Surf.

Mark Description Size1 Size2 Thk1 Thk2 T Len. Eqp. Weight Lock Code Int. Surf.

2TEE[BUTTERFLY VALVE APl 609 WAFER 150 In mm 0.00

LB RF 250 A&RH CAST A5TM & 216 GR.
E
VICE VF 311 5P 1CC GA-E-50653 iz o ] | | B[ o D[ 30 —

2TETBUTTERFLY WALWE APl 603 VWAFER 130 In min 0.0
LB RF 250 AARH CAST ASTHM & 216 GR.

&
WiCE VF 311 5P 1CC GA-E-50698 f+ o ] | | B[ o L[ 7200 o uiey
ZTEB{BUTTERFLY VALVE APl 508 WAFER 150 n mm 0.0
LB RF 250 AARH CAST ASTM & 216 GR. O
\WCB WF 911 SP 10C GA-E-60698 | | | B[ o) D[ 100.00] 4 —
278|BUTTERFLY VALVE APl 600 WAFER 150 n mm 0.00
LB RF 250 AARH CAST ASTM & 216 GR. O
WICE VF 911 5P 1CC GA-E-60655 BB ] | | B[ o D[ rss00] o e
2TO0[BUTTERFLY WALVE APl 500 VIAFER 150 n mm .00
LB RF 250 A4RH CAST ASTM & 216 GR. O
WICE VF 811 SP 1CC GA-E-60655 e o ] | |B[ o) L[ 22000 4 e

2791 [BUTTERFLY WALWE APl 603WAFER 130 In min 0.0
LB RF 250 A8RH CAST ASTM & 216 GR.

WCE VF 911 5P 10D G-E-60558 B P ] | | B[ oB[ s —
Filter | B. & G. switch I Bolts | Gaskets I Generated by I Equipment coll. I Mark tracking I _I
Record: 14 4 || 1k | ri|r#] of s067 5

Generation of component catalogue

During the generation of the component catalogue Puma5
performs numerous checks to ensure that the generated
components are consistent with piping specifications and
that the piping specifications themselves are correctly
defined; e.g. the piping specifications must have adequate
gaskets for flanged components, the materials of the
components must be compatible with those of the piping
specifications, the components defined in the branch table
must be present in the piping specifications etc.
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Revision management and reports

Puma5 has full revision management of the piping
specifications, the assemblies and the branch tables.
Differences between the versions can be printed on the
piping specifications report.

[ CLA | PIPING CLASS |PROJ:[STD [REV: | [ |
| PUMAS WSS | |poc: | |
[ LA I CLA praject [ sie:lx Thi:Schmm Temp: °C Pres: BAR Corr:nm |
| Piping class AO1 |
Client Reference Branch Table BAO1
Service NON CORROSIVE HYDROCARBONS - GLYCOL - VENTS - DRAINS (T-=120°C) Corrosion Allow | mimn

Welding Spec.

Base Material 11 CARBON STEEL Applicable through Min Max
12‘_"‘,’:]31 gflo g"fﬁ T Temperanure °C 200 1200
101 | u 23-230 1 ] -2
& e ; Pressure BAR 170 190
Heat Treatment NN None
Controllevel E NONE Ched Mod
Note 1) All carbom steel bolting used for tlanges. valves, Y-strainers must be hot dipped 2ine coated according to IS0 1461
2) To be used only where indicated on P&ID.
3) Assemblies are without branch.
[P Standard of design i | Ia [ PIPING CLASS DETAIL [prO3:[STD [REV:| ] ‘
ity A A 3 T T 5
5103 ASMEBS ‘ PUMAS ‘ 2006.05-31 22:28:47 | |DOC: | ‘
oy, o CLi | CLA project | Size:Ioc ThicSchmm Temp: °C Pres: BAR Corr-mm_|
Temp. °C Press. BAR A
290 18.00 Piping Class A0l
00 10.00
380 18.00
5 \ Constractive Eap.
% Object ;::z :II: ‘%[] Standard of design ~ End Rat Fimich  Covstraction  Material Characteristic Thz  Th Note Coll Alins. Pos.  Mod
1200 17.00 Fipe 12 112 ASMEB3GIOM MTED SMLS APISLGE B ‘Weh Couplizg at
ore End
Tpe 3 £ BSNE B3610M BE LS ASTMA 106G B
Wipgle S0 n 112 ASMEBGIM MIED SMLS AFISLGR B SR 1T-
e
S | PIPING CLASS BRANCH [PROJ:[STD [REV:] ] |
| PUMAS 2006-05-31 22:28:52 | IDO(: |
[ [ T CLA project | Seioc ThicSchmm Temp:-C Fres: BAR Commm_|
PC35
- Piping Class A0l Branch Table BAO1 Chad
4 [TE [Branch
46 |TR|TE FE [Equsl Tee Female e
4 |TR| TR TE FR. [Reducing Tee Female i
SW_[Swespolet
3 [T TR[TR[E=[E
36 TR TR TR | TR | T8 T TE [Eamal Te=
u e TR [Reducing Tee
3 [ R|E[E[®
3 [T2[TR[ T[T [TR[T®
1 [TR[|R|m[E[®
2% [TR|TR[TR|TR[TE[®
2 [TR[TR| TR TR [ TR
 [swsw] TR |=[=[=
W | SW]SW] TR TR [T
TR [5W[5W|
SW[SW|sW|
W|5W|
WSW|
1 EE TE
WSW| 2
W|sW il TE
i EGE w|TR[E[TE
i BB SW[SW|TR| TR TE 3
HE HEHEEEE
HEHEEEHEE
T 3 T E HEEHEEEER
N HEIREE HEBEERERREE
3 IR ] T3 IM1IRQM
Sizes tramslation M=1,2, 3Q=34, 1=1, IM=1.12, 2=2, 3=3, 4=4, 6=6, 8=8, 10=10, 12=12, 14=14, 16=16, 18=13, 20=00, 24=24, 26=16, 26=28, 30=30, 32=32, 34=34, 36=36, 38=38, 40=40, 42=42
=44 46=46. 4348
([ 2 ®
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This module allows the management of the process data
in the Fluid list and Line List, thus permitting constant
control over the revisions and the automatic adjustment of
the data and the documents created in the different
engineering phases (Piping Classes, Material Take-Off).

The module also makes calculations of the equipment
category according to the Pressure Equipment Directive
97/23/CE (PED).

Fluid List

The conveyed fluids are defined by indicating the
maximum pressure and temperature conditions, the main
characteristics of the components, e.g. basic material,
rating and flange facing, heat treatment and valve type.
The application creates links between the Fluid List, the
Piping Classes and the Line List, in order to ensure
alignment and simulate the consequences of modifications
to the Project Line List and the Take-Off.

B3 Fluid list 0=
" [ 1] Code [i | Fuid [cH -] |chioride |
Material SubType [CS = [cerBON STEEL | Patentee Specification [2141
Rating [150 ~] [150 | Max. Size
Finish [RF = | [FF (128 Ra - 250 Ra) | Max. Design Temperature 1200
Special gervice | LI | | Max. Design Pressure F0oo
Competence |P ;l |PIPING | Corrosion allowance
Location [& _~ | [#BovEGROUND | Heattreatment indicator [
Note
Chgd [ | Mod. |:| Revision 30/0UlSE
Fluid list Valve link
Object description From Size To Size
BaLL Wl VE 1/8 2
GATE WaLVE 1/8 2
1/8 2
Recard: 14| 4[] EI I A i
Record: |<| 1 || 1 |>| |He| of 95 “

Form for the definition of the fluid list
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Line List

Pumab allows links to be created among the Line List, the
Fluid List and the Piping Classes in order to ensure
alignment and simulate the consequences of modifications
to the Project Line List and the Take-Off.

=10l x|
DEFAULT: Unit E SIL |:| H LIHE OPTIONS: Locked [] Appended from take-off [] Hold [] Lock import | =
» D Unit 23~ Jcommon Facilties | L.cust.code | | Hew code| |
Line[07003 |8iLfo = [wain line ] PID n.
Piping class [81A1 = GLTE |5 M |
FLUID CATALOG Phase |CA - |I5AS
Fluid mark Corr. aIIDW- Coating [X - | [PAINTING wiTH STE&M OUT
Piping class [2121 | Alg[signes | System -
Material SubType [CARBON STEEL | | [Pressuretest [0 ~ |[HvoRAULIC
Rating [150 ] Pressure test value:  Min. Max. 23]
Finish |EF (125 Ra - 250 Ra) ‘ From HEADER |Main Size | __|
Competence [FFING | To [o7001 ] |:|
HTr.ind. [] Location [BOVEGROLND ] Reuisinn 07/anB3]  Chgd [J Mndl:l
Temperature and Pressure conditions
|__|Code| Description | Op tem | Op Pres | De tem | De Pres | Discount | ... |
A 250 345
0 [STEAMOUT i 0

Record: 14] 4 2 b |rirs] of 2

Copy | Filter | HNotes | FEorm | Update data | Update sizesl

Record: 4] 4 1400 b [ w1 [vs] of 1450

R K

Form for the definition of the line list

Line List Checking

By creating links among the Line List, the Fluid List and
the Piping Classes, Puma5 checks the data integrity and
consistency between the Piping Classes, the Project Line
List and the Take-Off. This ensures that the correct Piping
Classes are used on the appropriate fluids.

£8 Print Errors =101 x|
SELECT =
R
10 Error types Total errors Print
» [Take-off componert with main size thickness not found in ine size table] [ a] O
[Line pressure andior temperalure values nof conerer with fluid catelo il a34] O
[Lines wihout siping class. [ B O
‘L\nes withaut fluid mark or linked to & non-existing one | | 11 ‘ O
[Eines without pressure and tempersture condtions il Bl m}
[Eines withou size tables il 5 O
‘L\ne piping class Mot equal to fluid catalog piping class | | 1 ‘ O
Record: 14| [T 1k mlrs|of 15 L/I

Warning list
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Take-off

This module permits the materials accounting to be
performed so as to obtain the MTOs for procurement and
construction. The Take-Off may be performed by line or by
isometric drawing. Input is easy and fast and can be
manually performed by means of a user-friendly interface
that allows components to be selected directly from the
Piping Classes, or they can be imported automatically
from CAD systems through import/export interfaces.

B3 Take-off for Objects (Absolute quantity) - IElliI
PFiping class Unit Line /L frea | 5|
304 a1 Just Maphtha Hydretreat. 01003 ;llAE.fS i |
Competence Location Location type 7 | 8 | 9 | Back |
a1ain ([P < [FIPING |[# ~Jee0vESROUND |[E = JnoTusEn .
AR Line class ) Destinztion Unecertain type 4 6 C
e e B (o —|1 - —|3 <
Ada1U . . _I _I _I
Coating lsometric code fone Lock Total sheets Sheet nurnber 'J
£ 820
I | 0 N o () ) (A [
Objects IMarks | Branches | Assemblies I
Ohbject N EE [Sizez Component description
45 FORGED ELBICW 2 COMCENTRIC REDUCER AMSI| B16.0/ANS| B16.25 BUTT WELDING ENDS WROUGHT-$
45° PIPE TO PIPE BRANCH ¢ [2+112
a0 ELBCW R=15D _| 3
90 FORGED ELBCWY 4
BalLlL YALWVE -]
BLIND ]
BLIMD FLANGE 10
cHaN E— ;
CHAIMN WWHEEL 18 Mark Thk1 Thk2 LI Lenght Position
CHECK W ALVE 16 1042 | |20 | [eo | [E=nin ] o | | |
CONCENTRIC REDUCER 18 Enquipmert | | |
COMTROL WALVE 20
COLPLE W. N. ORIFICE FLG Hote | |
COUPLING Tatal sheets  Last update Gy
ore e | I | —
-
Ll 1% CEET L A E
Round gaskets gty (1 view | Edt | sheetnote | mewiine | EditLine Line copy | Reset defaurt |

Form for the material accounting

MTO checks

The variations in material quantities due to Piping Classes
revisions are automatically recorded and upgraded, even
while the work is in progress, thus always guaranteeing
consistency in the Material Take-offs, the Piping Classes
and the Material Requisitions.

Surplus Tables

The user has the possibility of creating and applying his
own surplus tables, which will automatically increase the
quantities of the calculated materials, in order to balance
the construction and erection scrap.
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MTO upgrade

Pumab has a unique feature which allows users to upgrade
the existing MTO according to the last Piping Classes. This
function allows significant time saving and ensures that
the MTO reflects changes to the Piping classes.

B Take-off level 1 qualification _al x|
- . DELETES HOT VALID TAKE-OFF SELECT =
Verify Qualify ) B A
Marks Branches Assemblies w g g om
Piping class filter ,ﬁ Exportto o il :_rig.mdb
Choice setting -| | ‘ Edit Settings w
QUALIFY MODE QUALIFY OPTIONS
(%] Object Line Piping class ["] Standard of design | Finish ] constructive character.
(7 Obgctabes Piping class postion [ ena LI construction [ Tag
Use piping class position [ Rating [ waterial ["] Equipment collzction
when piping class will change
Take-off
Unit  Line SiL Area Sht ShtNr. Isometric code Update Rev. Rev.ID RevDate M B A 2 Sign
» L-100 0 [ad 1 1 2006-03-29] o |
100|100 0 |2 1 1 2006-03-0g I o
100 |P-1000 0 [a1 1 1 2008-03-2" I o
200|200 0 [B1 1 L 2006-03-2 1 ]
Take-off | Filters | Aligns "Out of Piping class’

Record: 14] ¢ 1k fri|rx]of 4

[4]

MTO history

MTO history allows users to save various
MTOs and make comparisons between them

revisions of
. This feature

allows the early detection of problems in material
management and simplifies changes tracking.
® e Tokeoftmory R
FIELDS LIST GROUP BY FILTER BY
Unit Unit
Line Line
Area Area
Sheet é Zone V |
Zone _ 1 Piping class
Piping class Competence
Competence ﬁ Location W |
Location | Location type
Location type Destination 7
Destination Uncertain type |
Uncertain type l_'» SubProject D
SubProject Purchase location
Purchase location Mark
«'_I Object type
Object
Material type
Material subtype
Size
Take-off release 1 | U;IBidding ko |2DDE-DB-‘I 5 |
Take-off release 2 | 1~ fffest oty [2005-03-29 |
OUTPUT TYPE |TAKE-0FF HISTORY Compare with Mark ;I
OUTPUTON... | ——— A
e #9] 58| g
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MTO reports

Puma5 has a completely user-configurable interface for
generating MTO reports, so in practice, the number of
reports is infinite.

A=

=
page: 14| ([T 1 v[m

Example of a summary weight report

i Engine Report B Py ] 4

——
Page: 14| <[ 1 »(m

Example of a welding summary inch dia. by line
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Bill of Materials List

From the Bill of Materials List, the user can directly obtain

the lists normally needed for planning and management
control, as well as for prefabrication and erection,
construction, and component traceability. The user can set
his own filters and printing forms.

B3 ENGINE: TakeOff L
FIELDS LIST GROUP BY FILTER BY
Area - Unit Unit -

RETE] koot
OBJECT TYPE

Sheet Line Line - wvirtual
Piping class Area | Hot ¥irtual
Zone é Piping class b4 | I an
Competence Zone _————
Location Competence x COMPODNENTS
Location type ﬁ Location S | o
Destination Location type 7 olp
Uncertain type Destination = an
SubProject \_,» Uncertain type VD

Category of good SubProject | WARNINGS
Purchase location Category of good

Size «,_I Purchase location | without
Object type Size 1 with

objece 2l ignore
Material type Object _
Material subtype Material type OUTPUT

Fluid Material subtype

Dangerousness Fluid I Sy eiies
System Dangerousness

Coating System

Cantrol level & Coating s

OUTPUT TYPE [MATERIAL SUMMARY = |

OUTPUT OH ..

| =] 58| Yo

Form to filter and print Take-Off

Shop fabrication

According to the project requirements, the user can define
the divisions between prefabrication and erection and the
MTO will be automatically subdivided.

E5 Destination links =]}
P[0 [ vesoription [ngws |
Details {51)
1] 1° 2° ¥ L From To Destination =
b 24] [ -Ja=e - - B IEEE - - [Erection
3] [ - JasE ~ [ [z - [ ez |+ [Erection
32| | ~|4sE2 - | |B - | [2 - | [100 -|F - |Prefabrication
25| | = |a0E = |TF = ~|[15 ~ |4 e ~ |Erection
33[ [ = Ja0E ~ |§F - ~[[es <12 | = [Erection b
34| | - |o0E2 - | [B - | [2 - | [100 -|F ~ |Prefabrication
26| | ~|FLG x| |FL4 - | [15 - |4 - | M ~ [Erection
43[ | - |re ~ |3 - ~fpe e M - [Erection
45] [ - JFLGs ~[|FLe - -] ~[[ioo -lP -~ |Prefabrication
44| | - |FLGw - | |FL1 - | [2 - | [100 -|F - |Prefabrication
27| | =Pl ~ | [TF = ~|[15 ~ |4 e ~ |Erection
1] = JrcH > [ [ - S I EE = [ = [Erection
28] [ - o ~[[rF - I EEA - [ - [Erection
1% Object 2* Object type 3* End 4 Material type
[5E TF
[46° ELBOW 11 | [THRO-F 11 ‘LI
Record: 14 ¢ 1 v Jenfrs] of 43
Copy
Rrecord: 14 < | R I =3 v

Definition of prefabrication
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Mechanical Checks

This module performs the mechanical checks on the piping
components according to the standard piping design
codes, which are: ASME B31.1, B31.3, B31.4, B31.8, and
ASME VIII. The pressure rating curves and their automatic
association to the piping classes are also checked,
together with the calculation of the minimum test pressure
(hydraulic or pneumatic) and the definition of the test
circuits.

=101 x|

Mechanical Checks

General

Preferences
Dictionaries

Projects Modules Litility

e sner ito del materiale (5, Ys)
Profondité solco di filettatura (thdd)

Tolleranza di lavorazione (Ka, Kp}

Coefficiente materiali (¥)

Fattore di giunzione saldata (e}

=10l x|

Mechanical Checks

Projects

Curve Ratings

General

Fattore di servizio (F1)

Fattore di progettazione delle linee (F)
Horme e Pres. Yuoto delle specifiche di linea
Pressione max test delle linee

Mechanical Check (Internal pressure)
Mechanical Check (External pressure}

Mechanical Check (Branch)
Mechanical Check {(Manual data)

Prove Idrauliche e Pneumatiche

Projects Modules Wiility

Piping class

Menu to access the mechanical checks

Checks for internal/external pressure

The check for internal and external pressure (vacuum) can
be performed both on the Piping Classes and on the Line
List.

Checks for intersections

The necessity of reinforcing pads in “pipe-to-pipe”
intersections may be checked at the piping class
maximum conditions, or at the effective design conditions
indicated in the Line list and, if necessary, Pumab
calculates the dimensions.
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Manual calculations

Puma5 also includes a manual calculator for mechanical
checks, thus allowing the user to make verifications even

when the piping classes or the line list are not loaded in
Puma5.

External pressure option

i

Reinforced Ring ]

External pressure Check |

Descrease LiD [J Branches Check [ w | ! & | Lttt
Increase thickness [ Uze DPads [l
4 @ Standard of design [m B | EEEE |
Costruction [3ML =] [sms |
Material [A2P | =] [asTi A 335 GR P22 |
End [BE B NGB |

Desio senic Fctor(F)From size Tose e
prossure wam) 7] Temp.c)[ 0] Comosonstow) [0

[EXTERMAL PRESSURE

Vacuum Std [2000 -| |A5r.'IEVIII | Vacuum pressure

BRANCH CHECK

Object [RWEL = |Reinfurcingwelc| |.ﬁn§’e| 90| i mckm“l
End

Material

ASTM A 335 GR. P22 BE

Record: 14| « |] 1o» [ m]ps]of 1

Record: I<|<|| 1 >|>||He|or1
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Material Puma5 automatically generates Material Requisitions from
o, the MTO; they can be grouped by project, sub-project and
Reauisitions destination. The material components are organised

according to aggregations (product classes) that match
the selected market suppliers. Before the issue of
requisitions, the MTO quantities may be manually and/or
automatically rounded off if necessary, so to have
commercially available quantities (e.g. pipes in 6 or 12
metre lengths). It is also possible to issue material
requisitions for materials not yet included in the Take-Off.
Puma5 allows the user to choose the method used to
manage deltas; making revisions of existing requisitions,
issuing new requisitions, or a mixture of both. The user
can also generate multiple material requisitions for the
same components, if the material acquisition is protracted
over time. Material requisitions can be exported to ERP
systems, such as SAP, Oracle etc.

Requisition generation and issue

The Material Take-Offs are usually performed in several
phases, at the end of which the requisitions are issued or
updated. The application automatically monitors the
difference between current and previous requirements by
comparing the quantities already issued for purchase with
the updated quantities from the Take-Off.

E3 Material Requisition Generation o =] 54
SubProject [TPI b | | ‘ ision Mew @ Last Issue | History |
DELTA FILTER i+ Hone ¢~ >0 i <l i =0 | Show all category of good [ |
Category of good B 1] MR Humber currency
» [133001 FORGED FITTINGS] M [133001 [ I | [ =
*] | I i I
Record: 14 | 4 ] 1 b i frs] of 1
Heed | petaits |
QUAHTITY -
Mark Component Description s1052 T2 Len.Egp. P.L. Take Off. Surplus Total MR Dielt:
p [  200F[WELDOLET ANSI B16 9MANUFACTURER'S STANDARD |4 | 40] [ 3.00] 00] 00 3.00
BUTT WELDIMG EMDS FORGED ASTh A105 B a0
In Sch. In
2098[WELDOLET ANS| B16.9MANUFACTURER'S STANDARD |6 | 40] [ [ 5.00] 00] 00 5.00
BUTT WELDIMG EMDS FORGED ASTh A105 8
In Sch. In
2098[WELDOLET ANS| B16.9MANUFACTURER'S STANDARD |6 | 40] ofzo [ 2.00] 00] 00 2.00
BUTT WELDIMG EMDS FORGED ASTh A105 8
In Sch. In
3001[WELDOLET ANSI B16 9MANUFACTURER'S STANDARD |3 | | iR [ 1.00] 00] 0] 1.00
BUTT WELDING EMDS FORGED ASTM AIDS = an
In Sch. In
3003[WELDOLET ANSI B16 9MANUFACTURER'S STANDARD [ | | o[ | 2.00] 00| | 3.00;'
Record: 14| < |] 1 v | w1 ]r#] of 258
Record: |<| 4 || 15 _* |>| |>*| of 30 4
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Painting & This module performs the calculation of surfaces and the

material quantities necessary for painting and insulation.
Insulation The calculation is based on the Project Line list data (i.e.
temperatures and coating types) and the Material Take-
Off data (i.e. material quantities and types).

The module has a complete set of dictionaries for:
painting materials, insulation materials, piping component
surfaces, and the most commonly-used standard coatings.

An easy-to-use interface allows reports to be selected
according to the user’s requirements.

B ENGIME: Paink =] S
FIELDS LIST GROUP BY FILTER BY
Unit Unit
Line Line
Area Area
Fluid 2 | Fluid T |
System Systemn
Material type Size
Object type ﬁ | Material type T, |
Competence Object type
Location Competence
Location type |_|» Location ?El |
SubProject | T g Location type
Coating SubProject
Painting materials «,_l Coating
Painting operations = Painting materials
Painting operation site Painting operations
Painting operation set Painting operation site
Painting operation set

QUTPUT TYPE FAIHTING PIPIHG SUMMARY for Size Range|

PAINTING PIPING SUMMARY for Size Range
PAINTING PIPING SUMMARY for Object, Size Range

PAINTIHG PIPING SUMMARY for Line, Object, Size range
PAINTING PIPING SUMMARY for Operation set, Object, Size Range

- T PAINTIHG EXPORT (1)

B3 ENGINE: Insulation
FIELDS LIST GROUP BY FILTER BY MATERIAL TYPE
Unit Unit
Line Line I Soft
Area Area 1 Preformed
Fluid [ Fluid A4 ¥ oA
Systemn Systemn
Material type Size
Object type & Material type K
Competence Object type
Location Competence
Location type I_“ Location VD
SubProject : Location type
Coating SubProject
Rating ] Coating
Insulat. mat. assemblie;| *_I Rating
Insulat. mat. types Insulat. mat. assemblie
Insulat. Materials Insulat. mat. types
Insulation shapes Insulat. Materials
Cladd. mat. definition Insulation shapes
Cladding shapes Cladd. mat. definition
Cladding materials Cladding shapes
Cladding materials
Insulation thickness

(LSRR i SIHSUL ATION PIPIHG SUMMARY BY THKICKHESS, SIZE RAHGE]|

INSULATIOH PIPING SUMMARY BY THKICKHESS, SIZE RANGE

INSULATIOH PIPIHG SUMMARY BY OBJECT, THRICKHESS, SIZE RANGE

INSULATIOH PIPING SUMMARY BY LINE, THKICKHESS, SIZE RANGE

INSULATIOHN PIPIHG SUMMARY (1)

INSULATION PIPING SUMMARY (2)

INSULATIOH PIPING SUMMARY DOUBLE THICKHESS
CLADDING SUMMARY DETAIL

CLADDING SUMMARY

CLADDING SUMMARY BY LINE

CLADDING PREFABRICATION
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Import / Export

In order to make Puma5 more flexible to use, particular
attention has been paid to the exchange of data among
the different working groups.

External companies: to facilitate the transfer of data
to/from external companies in the case of subcontracted
work, special functions have been implemented to
import/export data to and from the Piping Classes, the
Take-Off and the Line List.

This is obtained by installing Puma5 in the computers of
the external companies; afterwards the piping classes are
transferred there for the accounting activities. Once
finished, the Material Take-Offs can be collected in the
main computer to obtain the project MTO.

DRIE: this  tool handles the  operations of
importing/exporting data from other applications. Its chief
attribute is its option of being configured directly by the
end user, including the definition of the record layout of
files to be imported or exported.

The main purpose of this module is to allow the easy
transfer of data from/to Puma5 without creating specific
interfaces, saving time and maintenance operations.
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H H These are interface and integration modules with the most
|ntegrat|0n WIth commonly used 3D CAD systems, which permit the quick
CAD modules and easy generation of the component database and the

piping classes.
The modules available at present are:

= Dimensional catalogue, for AutoPLANT (Bentley),
Esapro and Unigraphics

= PDS-Link, for PDS (Intergraph)

=  PDMS-Link, for PDMS (AVEVA)

Dimensional Catalogue

Size Catalogue: customisation of size attributes,
automatic codification of components from the Puma5b
component catalogue, and revision management.

Piping class generation: generation of the component
database and piping classes for the AutoPLANT Piping 3D
and Isometrics modules.

B Export to AutoPLANTS7 1O x|

[” Generate branches g w

|7 Generate bolts

Flanged joint filter |* vI |ALL |
-~ Destination link |1 - | [ETAMDARD |
Pl ey Dimensional tag link [| vI | |

Destination DB: 0DRIESDRIE_1 .51 0MDaTRSTDOTDE_DRIE MDB

r+p|F+r

Export options

— Export tppe

& Piping classes

&
&
El

Piping class
A1 41
A1 10
A1 21 P
A1 41T
A1 410
A1 420
4.1 2201
A28
A28,
A28
L2810
A281T

Record: I1| ol || 1k |>||H&| of 40

] | oo

Kl

Form for the generation of the piping classes
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PDS-Link

Piping Class generation: PDS-Link allows the piping
classes and supporting tables for PDS to be automatically
generated: Material Class Data, Commodity Specs Data,
Branch Insertion Tables, Nominal Piping Diameters,
Gaskets Separation tables, implied components, Option
codes, Bolt tables, Component description library, Size
dependant material data, and Weight tables.

B Commodity specification data Update =1al=]
SELECT -
Choice setting |Defau|t | Edit Setting | =& | ey | =l
— Commodity code compiling way: 7 — Option code compiling veay: Detautt Optian code [i T
£ None ) Naone Option code to assign (2000 Ta a=sign option code
£ Obiect + Pos, =1 Fram piping class position Option code implied [S001 Implied component
L7 Alias + Pos, Commodity Mame Error [27?727  [Error
{2 Component Destination Link [i Defauit
) Custom T Code Batts with Rating [ |
L Mark Azsign service limit table code [
7 Custom Code Analyze differences 1
Yerify | Update | Differences | w
Piping class Sign
» 11¢ [H]
110 LI
11E [H]
218 L1
Z1E L1
21F [H]
238 LI

Recaord: I1|<|| 1 >|bI|He| of 7

a

Form for the generation of the piping classes
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PUMA5 Training Thanks to its ease of use, the Puma5 start-up time is
measured in weeks. Puma5 is delivered with a starting
and start-up database which includes:
= Piping components
Materials

= Engineering practice and standards
Tables with allowable stresses from ANSI B31.3
Weights
= Stud bolt and nut dimension list
Painting and insulation surface list
Configurations for exporting piping classes to
various 3D Cad systems
This database usually covers 90%-95% of the
requirements of the piping department. In practice, the
new user will make some minor modifications (if
necessary), and start loading the piping specifications.

Typical training schedule is given bellow:

PIPING CLASSES MODULE (PUMAS5 BASE)
2 DAYS

- General Dictionaries;

- Bolt/weight/thickness tables;

- Equipment collections;

- Definition of the Piping classes;

- Definition of the Branch tables;

- Definition of the Assembilies;

- Generation and maintenance of the Component
Catalogue;

- Generation and maintenance of the Branch Catalogue;

- Generation and maintenance of the Assemblies
Catalogue;

- Revision management.

MTO MODULE (PUMAS5 BASE)
2 DAYS

- General Dictionaries;

- Welding tables;

- Categories of goods;

- Project structure;

- Project tables;

- Automatic assignments;
-  MTO Input;

- MTO Generation;

- MTO and Welding reports;
- Mark Tracing;

- Prequalification of MTO;
- BOM reports;

- MTO Isometrics;

- Revision management.
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MODULE PROCESS (PUMAS5 BASE)
1 DAY

General Dictionaries;

Project Dictionaries;

Fluid List;

Generation of the fluid list catalogue;
Line list, association with the fluid list;
Reports;

Revision management.

MODULE IMPORT/EXPORT (PUMAS5 BASE) + DRIE
1 DAY

Custom code;

Custom descriptions and translations;

Import/export of the lines list, the MTO and the
component catalogue;

Definition of the forms for Import/Export in DRIE;
Definition of the Context for Import/Export in DRIE.

MODULE MATERIAL REQUISITIONS (PUMA5 BASE)
1 DAY

Generation of the Material Requisitions;
Manual rounding off;

Reports and output;

Revision management.

PAINTING AND INSULATION MODULE
2 DAYS

General Dictionaries;

Project Dictionaries;

Definition of the painting cycles;
Definition of the insulation;
Definition of the Tracing;
Project structure;

Reports for painting;

Reports for insulation;

Revision management.

MODULE MECHANICAL CHECKS
2 DAY S

General Dictionaries

Material Tables;

Verification of the External pressure;
Verification of the Internal pressure;
Verification of the Intersections;
Hydraulic and Pneumatic Tests;
Design conditions check.
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DIMENSIONAL CATALOG MODULE
1 DAY

- Definitions of the catalogue structure;

- Map of assignments;

- Export of the piping specs to AutoPLANT, Esapro and
Unigraphics.

PDS-LINK MODULE
1 DAY

- General Dictionaries

- Setup of the dictionary maps;

- Project tables;

- Implied components;

- Export of the piping classes;

- Export of the project specifications tables.

MODULE PDMS-LINK
1 DAY

- General Dictionaries

- Setup of the dictionary maps;

- Setup of the templates;

- Project setup;

- Export of the piping classes.

The total number of training days depends on the modules
purchased.

The typical complete training course lasts 12 days; Puma5b
base 7 days; Painting/Insulation 2 days; Mechanical
Checks 2 days; and 1 day for one module for CAD
interfaces. The start-up time is very short because it is
sufficient to have undergone training in the Piping Classes
module to be able to start creating specifications in
Puma5.

Considering that it takes between 4 and 8 hours to load
one specification, a typical project with 30 specifications
can be started in less than 5 weeks. Then, as the project
progresses, the training is extended to other modules on
an as-needed basis. This genuine on-the-job training not
only reduces time and costs, but also increases the quality
of training because the users immediately start applying
their new knowledge.
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