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ABSTRACT 

The management of the engineering and fabrication of platforms for petroleum production in the North 
Sea is generally fairly advanced, however, there are considerable possibilities for improvements. If new 
types of procedures for information processing are implemented, the lead time of development projects 
may be reduced. Downstream applications of information in the projects can be made more productive as 
a result of improvements in the quality of information generated during detail engineering. This paper is 
concerned with project management, especially the processing of supplier information in the detail 
engineering phase of development projects. This issue will be of increasing importance for oil companies 
and engineering companies in the years to come. 

The first part of the paper describes the normal processing of paper-based documents related to 
deliveries of packages from suppliers in the detail engineering phase. Drawings, specifications and 
communication documents are being repeatedly processed in numerous versions and revisions by 
suppliers, engineering companies, fabricators and oil companies. This is expensive and time consuming. 
The paper also presents an analysis of the management and control of computerised information 
processing in engineering. 

The last parts of the paper outline suggestions which could reduce lead time in projects and at the 
same time improve the of quality of information in offshore development projects. One of the basic ideas 
to improve productivity and quality is to process information as a set of small information elements or 
entities independent of traditional objects like paper-based documents. Information models may consist of 
a number of documents and databases, but they may nevertheless be regarded as a set of integrated 
information entities. The terms and definitions for establishing procedures for processing information 
elements are also presented. This paper is partly based on research work initiated by Helge Moen, a senior 
specialist at K vaerner Engineering a.s., Oslo. 
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1 BACKGROUND 

The information communication between an engineering company and suppliers is 
critical for the successful accomplishment of any development project. Supplier 
information is critical regarding the equipment in the platform design. This equipment is 
divided into two groups: bulk equipment such as pipe parts, instruments etc., which 
usually is possible to purchase directly from suppliers and tagged equipment such as 
pumps, heat generators etc., with a complex structure that is engineered by the supplier. 

Information processing for tagged equipment is complicated and critical for the 
progress of a project. The main purpose of this processing is the generation of 
specifications, purchasing and coordination and implementation of supplier information 
for engineering activities. In this paper engineering activities for the coordination and 
implementation of supplier and engineering company information are called 
downstream activities. The paper presents the information process involved in the 

supplier packages for tagged equipment. 
It is not uncommen that there is a huge amount of supplier documents. Table 1 gives 

an example for a typical offshore project. 

Number Number of Revisions 
revisions (average) 

ll Drawings 7440 11160 2.5 
II Documents 11600 16740 2.5 

Table 1 Number of supplier documents in a typical offshore project, Gyda, for the 
North Sea (Kvaemer Engineering).1 

A document consists of a set of information elements. The status and accept coding is 
related to the whole document and is stated by the information elements with the lowest 
quality in the document. One unimportant element may therefore delay acceptance of a 
document and the use of critical information elements of good quality. This is a 
significant factor in the processing of paper-based documents and a common cause that 
delay the completion of engineering. Time for new revisions of supplier documents that 
are not accepted by the engineering company is usual 2-6 weeks. 

This paper describes the idea of information elements, the terms and definitions 
necessary for establishing procedures for processing information elements are also 

covered. 

2 NORMAL PROCESSING OF PAPER-BASED DOCUMENTS FOR 
SUPPLIER PACKAGES 

The processing of information from and to suppliers may vary from one engineering 
company to another. It may also vary between oil companies and depend on the size of 
development project. In order to quantify the principles of problems and solutions this 
paper considers a characteristic example in detail. 

1 Apart from this table the term "document" is used to mean both drawings and other documents in this 
paper. 
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2.1 Documents and status 

Coding is used by both engineering company, oil company and suppliers. A code 
releases the information in a document for a particular purpose. The code is an 
alphanumeric combination according to a special system. 

Revision number is a continuous number that shows the revision of the document. 
Status code shows the action the document is issued for. Examples of package 

specifications are "Issued for Inquiry" (IFI) and "Issued for Order" (IFO). Revision 
number and status code are grouped together in one code on the document. 

Accept code is a code the engineering company gives the supplier document after a 
review. This code is usually based on the quality of the supplier document and the 
change that the supplier document must go through before it complies with the 
engineering information. Examples are "Accepted" and "Not Accepted". 

Class code is a number code that identifies the type of information of supplier 
documents. These numbers refer to (and are usual identical to) a paragraph in 
Norwegian Standard "NS5820-Supplier's Documentation of Equipment". The coding is 
explained when it occurs in the text and on the last page of this paper. 

2.2 Main activities in processing information for supplier packages 

There are three main activities in processing information for supplier packages. Figure 1 
shows these activities as they usually appear as a part of the detail engineering phase. 

The first is "Generating specifications" which specifies the equipment. The second is 
"Purchasing". The purpose of this activity is to select the supplier, place the order and 
follow up the delivery. The third is "Downstream activities" which are engineering 
activities that are directly dependent on the use of supplier information. This activity 
coordinates the engineering and supplier information. 

I Pre-engineering :> 1. Generating 

I specifications 

2. Purchasing 

I 
3. Downstream 

activities I Post-engineering) 

Figure 1 Main activities in processing information for supplier packages. 

It is vital to start these activities as early as possible. However, a minimum of 
engineering information must exist prior to any of the main activities. This minimal 
information is generated in the pre-engineering phase or early in the detail engineering 
phase. Engineering activities may continue in parallel with the main activities. Figure 2 
shows the document flow for the main activities. 
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Figure 2 Detail description of the document flow for the main activities2 • 

2 Symbol description: Rectangles- activity, Arrows- document flow. A number on an arrow shows the 
preceding or the succeeding activity for the document flow. Example: 4(2) means activity box 4 on main 
activity 2 ("Purchasing"). 
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2.2.1 "Generating specifications"- first main activity 
A package specification (PS) is generated for each package that has to be purchased. A 
package engineer (PE) is responsible for preparing the PS which is generated in several 
steps. First, the main part of the PS is prepared. This consists of a master package 
specification (MPS) and a system specification. MPS consists of common descriptions 
and guidelines for all packages and is generated early in the engineering phase or by the 
client/oil company prior to the engineering. Only relevant parts of MPS are included in 
PS at this stage. 

Thereafter, different data sheets are normally entered into PS as appendices. 
Equipment data sheets consist of a combination of different data sheets. Other data 
sheets, such as instrument and material data sheets etc., are directly entered into PS as 
appendices. There are additional data sheets to the ones illustrated in Figure 2. The last 
step is to complete the main part of PS and the data sheets. 

Prior to "Generating specifications", all documents have a status. Depending on the 
status the documents may be released for implementation in PS. After entering the PS, 
the status of these documents is subordinate to the status of the PS. 

The first PS status is "Issued for IDC" (IDC: Inter Discipline Check in the 
engineering company; not shown in the figure). After this the next status for PS is 
"Issued for Inquiry" (PSIIFI). 

2.2.2 "Purchasing"- second main activity 
The first purchasing activity is an engineering activity which prepares documents for 
inquiry. Documents for inquiry normally consist of PS/IFI and an engineering 
requisition. This is prepared by the PE and a purchasing agent at the engineering 
company (EC). 

After that, a couple of selected suppliers receive the tender documents in order to 
prepare a bid. The data sheets that are included in the PS may have some open sections 
that have to be filled in by the supplier. The supplier fills in the data sheets and returns 
them with the bid documentation to the engineering company. 

After receiving the bid documentation, the engineering company evaluates the bid 
and chooses the supplier. The engineering company prepares for order. Relevant 
information from the chosen supplier that is received with the bid is implemented in the 
PS before the PS is "Issued for Order" (PS/IFO). Documentation for order is almost the 
same as for inquiry, but may be subject to changes made by the engineering company. 
These changes are taken care of by means of variation orders. 

2.2.3 "Downstream activities"- third main activity 
This main activity occurs when the engineering company begins to receive supplier 
information that describes the engineering by the supplier. The purpose of these 
activities is to coordinate information from the supplier and engineering company. 

The first activities show engineering and supplier activities in parallel. The results of 
the engineering activities are downstream documents or 3D-CAD information which is 
used in the downstream activities at the engineering company. The results of the 
supplier activities are supplier documents which are sent to the engineering company. 

Downstream activities influence the different disciplines in the engineering company 
that are dependent on supplier information. These activities comment on the supplier 
documents and implement the supplier information in the downstream activities. The 
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implementation of this information either refers to information in the 3D-CAD model or 
to downstream documents. These implementations cannot occur before the supplier 
documents are accepted by the PE in the "mark-up" activity. 

After "mark-up", supplier documents are sent back to the supplier. If they are not 
accepted the supplier makes a new revision of the documents and returns them to the 
engineering company for a new review. If this is accepted the supplier starts to produce 
the equipment. 

The activities inside the dotted line are the IDC-process of supplier documents 
performed by the engineering company. This process will now be considered in more 
detail. 

2.3 IDC-process of supplier documents 

The IDC-process is rather complicated with several participants and numerous paper
based documents flowing around. The IDC-process should cover every discipline or 
party that is dependent on supplier information. Figure 3 shows the IDC-process in 
detail. The document flow schema is vertically divided in three parts, one for each of the 
participants in the process. 

2.3.1 Participants of the JDC-process 
Supplier document control (SDC) is responsible for the administration of the supplier 
documents. This consists of external and internal distribution, registration, quality 
checking, copying, filing etc. of the documents. SDC has nothing to do with the 
information in the documents. 

Downstream disciplines are the disciplines that receive the supplier documents on 
IDC and have activities that are directly dependent on the information in the supplier 
documents. They check information in the supplier documents for consistency with the 
downstream information and incorporate information on documents that are accepted by 
the PEat "mark-up". Dependent on the number of disciplines in the IDC-route it can be 
organised in parallel or sequentially. 

Package engineer has the responsibility for the treatment of the information contents 
of the documents. This activity, called "mark-up", include implementation of the 
comments from the downstream disciplines and the PE on an original "mark-up", 
checking for consistency and status coding. An original "mark-up" is an IDC-copy that 
is used for the final comments by the PE. The PE for tagged equipment usually belongs 
to the mechanical discipline. 

2.3.2 Document flow for the IDC-process 
Document flow - detailed description. When SDC receives the supplier documents 
from the supplier, SDC registers the documents in a database and submits the 
documents to a quality check. A project review request (PRR), which includes a 
distribution matrix (DM) for the IDC-route is printed from the administration database. 

The supplier documents are copied into several sets of IDC-copies. One of these 
IDC-copies will appear as the original "mark-up". After copying, the supplier's original 
and the original "mark-up" are filed at the SDC and the other IDC-copies are distributed 
for IDC. These SDC activities usually requires 1 day. 
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Supplier Document Control (SDC) Downstream Disciplines Package Engineer (PE) 

Figure 3 IDC-process of supplier documents inside an engineering company3 • 

The IDC-distribution to the PE for "mark-up" includes the PRR, DM, quality forms 
and one set of IDC-copies. When these documents are received, the PE will prepare for 
"mark-up" and make his own comments on the supplier documents. 

The IDC-distribution to the downstream disciplines includes a PRR, DM and a set of 
IDC-copies. No documents pass directly between the disciplines. All distribution is 
through the SDC. If more than 3-4 disciplines are included on the IDC-route it is usual 
to organise the IDC-route so that it is parallel with several sets of PRR, DM and IDe
copies. The activity inside the downstream disciplines is coordination and 
implementation of supplier and engineering information. The downstream disciplines 
also usually make comments on the IDC-copies for incorporation by the PE at "mark
up". The time for IDC is usually 1 day per discipline. 

When the IDC-route is complete, the different sets of PRR, DM and discipline 
commented IDC-copies are sent with the original "mark-up", to the PE for "mark-up". 
The PE makes the "mark-up" and returns the original "mark-up", PRR and DM to SDC. 
Marked IDC-copies from the downstream disciplines are filed by the PE in a drawing 
file. The time for "mark-up" is usually 2 days. 

The engineering company's official revisions of the supplier documents cannot take 
place until "mark-up" is made by the PE (marked with **). Downstream documents 
with supplier information on the IDC-route will not be released in a new revision until 
the original "mark-up" is finished and released as an official revision by PE. Suppliers 
issue of the official revision of documents means that the documents will leave the 
supplier and depart at SDC (marked with *). 

3 Symbol description: Close circle - Start, Open circle -finish, Rectangle - activity, Cylinder - storage, 
filing, database etc., Diamond - decision, Cut rectangle - document. 
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When receiving the PRR, DM and the original "mark-up", SDC updates the 
administration database with status code, revision number etc. and copies the original 
"mark-up" in several copies. One of the copies is sent back to supplier for upgrading of 
the information and the status of the document. Disciplines which have marked for 
copies of original "mark-up" at the PRR also receive these copies. Finally the original 
"mark-up" is filed in a drawing file at SDC. The time for this activity is usually 2 days. 

If the documents are accepted by the engineering company the supplier starts the 
production of the equipment. If the documents are not accepted the supplier upgrades 
the information in the documents and sends it back to the engineering company for an 
additional review. Normally, it is not necessary with a complete IDC-process as 
described in Figure 3 for the additional review. Sometimes this review is taken care of 
by the PE alone or the PE arranges an IDC-meeting with the involved disciplines. The 
time for the "mark-up" and IDC-meeting is usually 2 days. 

2.4 Status dependencies and project progress 

Project progress is dependent on the status of the downstream documents and the 3D
CAD model. These are again dependent on the status given by the engineering 
company's official revision of the original "mark-up". Figure 4 shows these status 
dependencies. 

First the engineering requisition and package specification passes through IDC, IFI 
and IFO. This is in parallel with other engineering activities generating 3D-CAD model 
and downstream documents. The supplier will normally start the preparation of the bid 
when the inquiry is received, but no status dependencies occur at this stage. 

A B C D 
3D-CAD model i.----1-

Engineering 
company 

Supplier 

ISSD 
Downstream documents 

Engineering 
requsition!PS 

00 - - - lstsupp~ 
___ __.. info'"'" \ !DC IF1 

Not accepted 

Supplier documents 

Figure 4 Status dependencies and project progress. 

IFC 

Accepted 

After order (IFO), the supplier starts the engineering of the equipment and after some 
time, normally 7-18 weeks, the engineering company starts to receive supplier 
documents for IDC and review. At the first receipt, called "1st supplier info", the 
document is normally not accepted by the engineering company. 

However, usable information is normally transferred to the engineering activities at 
this moment. This gives the downstream documents status "Issued for Start Shop 
Drawing" (ISSD) and the 3D-CAD model status B. This status releases the information 
in the 3D-CAD model and downstream documents for limited use. 

After correcting the documents the supplier sends a new revision to the engineering 
company. If the documents are accepted all the supplier information could be included 
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in the downstream activities. This will give the downstream documents status "Issued 
for Construction" (IFC) and the 3D-CAD model status C. This releases all the supplier 
information included in the downstream activities for unlimited use. The dotted lines in 
the figure show that more than one revision may be necessary before the supplier 
document can be accepted. 

As illustrated, it is of utmost importance for the project progress that supplier 
documents obtain a quality level that correspond to acceptance of the supplier 
documents as soon as possible. Otherwise, this will delay the completion of other 
engineering activities in the project. New revisions of supplier documents usually take 
2-6 weeks. 

A problem with the normal processing of paper-based documents is that the status 
refers to the whole document. This means that the status of a supplier document is 
based on the information of the lowest quality in the document. Acceptance of the 
document may be delayed because of unimportant errors or lack of information of 
minor importance. This is critical for the progress of the project. 

The following will outline a theoretical means to avoid this problem . 

3 THEORY OF INFORMATION ELEMENTS 

3.1 Levels of information 

A document is a collection of separate information elements. Though each of these 
elements has a unique meaning, they do not have the same importance for engineering. 
It is reasonable to expect that a traditional document consists of both important and 
unimportant information elements. However, there is no normal procedure that takes 
this into account. Figure 5 shows how information can be divided into different levels. 

Document level shows how all the information in a document is related to the 
processing of a document independent of the importance or quality of the information 
elements. This level does not accept the use of good quality information elements, 
which may be critical for the project progress, unless all other elements are brought up 
to the same quality. This level corresponds to the normal processing of paper-based 
documents. 

Element level of the documents shows how the information in a document can be 
split into separate information elements. One element can appear in different documents 
with different meanings regarding information. Example: A valve can appear as a 
physical object on an arrangement drawing and as a symbol on a piping and instrument 
diagram (P&ID). The intention of using this level is to make use of good quality 
information elements without bringing the rest of the elements up to the same quality. 
This might be done later in the process. As paper-based documents do not facilitate this 
level of information, it is necessary to establish new or revised procedures 
corresponding to this kind of information processing. Some ideas concerning such 
procedures are briefly described towards the end of this paper. 

Element level of the product refers to a product model and is therefore entirely 
dependent on computer-based information models. Each element in a product model 
needs a description and a relation to other elements of the product model. If some of the 
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minimum requirements for an element in the product model are not met, the intention 
with the elements in the product model will not be fulfilled. In object-oriented theory 
and information models this condition can be explained as follows: An object-oriented 
model is a system that consists of several separate information elements. Each of these 
elements needs a description of "what it is" which includes attributes and properties. 
The existence of the model as a system is represented by relations between the elements. 
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IDC IDC IDC 

! \ Critical 

Product 7~"' 
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~ Product 
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Figure 5 Levels of information. 
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The principle of processing information elements is similar for the element level of 
the documents and the element level of the product. The idea is based on the need to 
process critical elements separately in the engineering information model and the 
procedures for information checking. 

Critical elements have to be identified at an early stage in the engineering process and 
be subjected to special attention by the supplier and engineering company. For instance, 
if these critical elements are a part of the inquiry, the engineering company may use the 
supplier's ability to comply with these special forms for information as a criteria in 
evaluating a potential supplier. The processing of critical elements at an early stage of 
engineering depends on the supplier's ability to produce these information elements at 
an earlier time than is usual. If the production of information is considered over time it 
is reasonable to assume that the quantity of information increases as shown in Figure 6. 

The figure shows that a lot of information is produced by the supplier. However the 
information is not available for downstream activities at the engineering company until 
the information is completed on paper-based documents by the supplier and send to the 
engineering company. The figure also illustrates that new information procedures for 
exchange of supplier information between supplier and engineering company are 
interesting. 
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Figure 6 Information produced at the supplier and available information 
at the engineering company. 

3.2 Advantages of using the element level of documents 

359 

There are several advantages in establishing procedures that can be used for the element 
level of documents. This type of processing is based on procedures that define critical 
elements instead of critical documents. 

Critical elements have to be identified and defined. This differs between disciplines, 
for example: 
• For logical information the process discipline may identify pipe size, temperature, 

pressure and volume as attributes to critical elements. 
• The steel structure discipline may identify information about foundations, weight and 

centre of gravity as attributes to critical elements. 
• The piping arrangement discipline may define piping connections, dimensions and 

volume required around the equipment as attributes to critical elements. 

A way to process critical information elements is to represent them in separate 
documents that are especially tailored to need for critical elements in a discipline. It 
might also be useful to make pre-revision of documents that consist of critical elements 
and finish the documents afterwards. 

Figure 7 illustrates the time reduced by splitting information into critical information 
elements and incorporate these elements in the engineering activities at an early stage. 

The document level in Figure 7 illustrates how all information in a document has to 
be finished by the supplier before the engineering company can utilise it. If the IDC lasts 
for one week the information in the document will be accepted 8 weeks after order 
(W AO). This means that further downstream activities can not implement the supplier 
information for unlimited use until 8 weeks after the order. 
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Figure 7 The effect of receiving critical information elements at an earlier stage. 

The element level of the documents in Figure 7 shows how critical information 
elements are completed by supplier and sent to the engineering company at an earlier 
stage, for instance in a pre-revision of a supplier document. The IDC and acceptance of 
critical information elements will be finished 5 weeks after order and the supplier 
information will at this moment be released for unlimited use. The times for document 
level in Figure 7 are typically for a large development project in the North Sea. The 
times for element level are just examples that illustrates the effect of receiving critical 
information elements at an earlier stage. This is possible by using the theory of 
information elements. 

The next session in this paper presents a concept for establishing procedures to check 
the information elements. 

4 ESTABLISHING OF PROCEDURES FOR CHECK OF INFORMATION 

This section is a systematic approach to the considerations to be implemented in new 
procedures for quality assurance based on small information elements. 

For paper-based documents it is normally suitable to choose each piece of paper as an 
entity for information processing. For computerised information models, however, like 
3D-CAD models, engineering databases and word processing archives, different formats 
and content of documents may be defined during print out. For information computer 
aided processing a "document" or entity will normally be chosen with different 
boundaries than for a printed document. The complete quantity of information that is 
available has to be structured in entities of information both for paper-based information 
and for computerised information. 

An information entity will often correspond to some properties of a physical object, 
but could be something else. Dependent on the application to be performed, entities may 



Processing of supplier information in offshore projects 361 

for instance be chosen corresponding to design systems or geometric locality (ref. area 
plot plans) or fabrication tasks. For preliminary design purposes it is normally suitable 
to define the scope of entities based on functional systems, ref. flow diagrams etc. For 
fabrication planning it might be more convenient to use the task-based structure of 
entities, ref. work break down structure of networks, or even geometric structure for the 
evaluation of operability of a platform. 

As explained, the scopes of entities will be fairly large if each entity corresponds to a 
normal paper-based document. For manual information processing this gives a fair, but 
limited overview. If the scopes of the entities are very limited, the number of entities in 
an information model will be large, but each entity will be relatively simple. The scopes 
of the entities may vary from one application to another. 

Information related to packages from suppliers will normally be changed and 
checked numerous times by the suppliers themselves, the engineering company, the 
fabricator and the oil company. The changing and checking of information may be 
categorised in procedures according to the following criteria: 
• integrity of each information entity 
• compatibility between information entities 
• consistency of information model 
• completeness of the integrated information according to the needs of the project. 

4.1 Integrity 

The integrity check will include checking the information of the entity relative to 
technical requirements and specifications of the entity. The entity has to be large enough 
to make technical analysis meaningful or alternatively the analysis will have to be 
applied to a set of entities. 

The status of an aggregated document will normally be set to the lowest status of all 
the information entities that are included. Too large entities may delay the upgrading of 
the status of entities caused by inaccuracies or errors in some unimportant data. In other 
words, in order to tag as much information as possible with a high status the information 
entities should be chosen small, but in order to make production of information 
meaningful this cannot be too small. 

A normal P&ID is an example of a document which for some applications may be 
chosen as an information entity. But in a P&ID there are many objects which could be 
checked stand alone for integrity. This indicates that an entity should preferably be 
chosen corresponding to each instance of equipment in the P&ID. Such instances may 
be rotating equipment, a pipe or just a label in a diagram. For other applications the 
P&ID may be processed as a compound entity. 

A formal error in the labels on some drawings is an example from a development 
project where the drawings could not be released for downstream applications despite 
the fact that the drawings were technically correct. In order to change the labels in this 
project the drawings had to be processed by more departments. This ended in 
unacceptable delays and a dispute in court between an oil company and an engineering 
company. 

Most of the integrity checking is performed by discipline engineers. If the size of 
information entities is reduced, the number of disciplines involved in each entity may 
also be reduced. Procedures for integrity checking are normally not complicated. 
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4.2 Compatibility 

Compatibility is defined here as the suitability of integration of more information 
entities. This is vital to generate compound entities. The check of compatibility is 
normally linked to physical interfaces between physical entities. A check of 
compatibility may often be performed as a check of whether the information about the 
entities complies with the specification for the whole model. As the size of information 
entities is reduced the number of compatibility checks tends to increase, but each of the 
checks will be simpler. 

4.3 Consistency 

Consistency checking is composed of a set of procedures for searching for specific types 
of errors. An important consistency error is collision between physical objects for 
instance pipes, equipment, cables and steel structure. Another example of inconsistency 
is excess of specification of platform caused by aggregation of a number of physical 
objects, for instance excess of budgeted weight. A normal consistency check is the so
called yellow line check. 

Some consistency checks may be fairly complicated. But when an engineer or a 
department wants to introduce some information to a comprehensive 3D-CAD model or 
engineering database it is absolutely essential to check for consistency. Therefore strict 
definitions of information entities should be approved and procedures for consistency 
checks formalised. There is no easy way around this. However, it will help to introduce 
simple information entities with specified interfaces and relations to the rest of the 
information model. 

4.4 COMPLETENESS 

The check of completeness is a search for missing information. In the 1980s this type of 
check was concentrated on information which was essential to prefabrication and 
fabrication. In the 1990s more attention has been paid to information needed by an 
operator of petroleum production (ref. HTID and STID specifications of STATOIL). It 
is an essential and comprehensive task to run completeness checks for information from 
the very beginning of projects starting with the tendering procedures. Additional 
requirements for information at late stages in projects are expensive and sometimes 
impossible even for simple documents like maintenance manuals. 

For practical purposes it is not too difficult to determine suitable scope for the 
information entities mainly based on the simplicity of interfaces and relations between 
entities. Optimal scopes for information entities seem to be considerably less than 
traditional drawings and bills of materials. 

In the years to come, engineering will be more based on integrated information 
models like 3D-CAD models, engineering databases and word processing archives than 
paper- based documents. Therefore it will be necessary for each application to define 
suitable submodels for information processing, which will consist of a set of 
information entities. 
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5 CONCLUSIONS 

In offshore development projects the information exchange between suppliers of 
physical packages and the engineering is costly in terms of time and resources. One of 
the reasons for this is that in order to avoid complications in downstream applications of 
information, comprehensive quality assurance procedures have to be run. One of these is 
the IDC. 

A paper-based document consists of a set of information elements. All elements in a 
document have to be upgraded to a high quality before the document can be released for 
downstream applications. This is a bottleneck. 

Information processing may be applied to information elements instead of paper 
documents. This makes it possible to reduce the lead time for critical information. There 
are two different possibilities for the implementation of this. One is the introduction of 
computerised models consisting of information elements. The other is to split paper
based documents into information elements. Both may result in considerable reductions 
in lead time in engineering. 

As procedures for information processing of a set of information elements are 
established, consideration should be taken to check the integrity of each element and the 
compatibility and consistency of the total model and its completeness. 

The information elements can be identified differently from one application to 
another. In general, the choice of more limited scope of each element leads to simpler 
checks of the integrity of the elements and the checks of consistency. However, in order 
to make the quality checks surveyable the information elements should not be too small 
and preferably be of a suitable size for normal evaluation by a specialist engineer. 

The ideas presented in this paper may be applied to paper-based information 
processing, but will probably be more profitable as CAD/CAM-models, engineering 
databases and archives of word processing documents will represent the original data in 
a development project. 

ABBREVIATIONS 

Status 
IDC 
IFI 
IFO 

Inter Discipline Check 
Issued for Inquiry 
Issued for Order 

ISSD Issued for Start Shop Drawing 
IFC Issued for Construction 
A,D Start and finish of 3D-CAD model 
B ISSD for 3D-CAD model 
C IFC for 3D-CAD model 

Documents 
PS Package Specification 
MPS Master Package Specification 

PRR Project Review Request 
DM Distribution Matrix 
P&ID Piping and Instrument Diagram 

Miscellaneous 
HTID Handover of Technical Information and 

Documentation 
STID STATOIL Technical Information system in 

Operations 
SOC Supplier Document Control 
PE Package Engineer 
EC Engineering Company 
WAO Weeks After Order 
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