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e/n— [ =2 &'—/Hard Copy : Hard copy may be required to maintain originals with
signatures, stamps or other approvals for legal purposes, although this practice is
declining.

o [ it /Information : Information is either static or dynamic:

- Static
- Dynamic with past revisions discarded
- Dynamic with revision history maintained
o {5 ¥ /it ‘& /Information Quality : Properties of information include the following:
- Clarity
- Accessibility
- Usability
- Consistency
- Completeness
e X % 5 — X% /Metadata : It is defined as data about other data. For Information handover,
comprehensive metadata is necessary for long-term accessing, storing and preserving
information throughout the plant life cycle.
- Descriptive metadata
* Administrative metadata
- Structural metadata
o %% /Retention : Retention of information includes the following:
- Essential. Information required for the operation of the plant.
- Legally mandatory. Information
- Phase-specific.

- Transitory



e A7 — X Z/Status : As information moves through a project, its status is changed, normally

under configuration control. Status such as“issued for comment.”, “issued for

construction,” or “as built” is commonly used.

o 1 & 1 1t /Structured information : Information can be accessed and manipulated directly

by computer programs.
o JEH#E 1& 1Y 1 #/Unstructured Information : One of such is electronic images that can be

interpreted by a viewer. Formal standards for image information are the ITU Group 4,

tagged image file format (TIFF), and Joint Photographic Experts Group (JPEG) standards.
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Part 1 Executive Summary

The System Standards Subcommittee conducted a questionnaire survey entitled “Actual
Condition of Delivery of Plant Engineering Information to Owners and Operators” to members
of the Engineering Advancement Association of Japan (ENAA). This study was carried out in
view of the various requirements applied by customers regarding the delivery of plant design
data in recent years, particularly by foreign customers, and the difficulties in responding to
these requirements by engineering companies.

The results of this study included following:

- Outline of survey, survey population, response rate, outline of questions

- Analysis of questionnaire

- Image of actual condition based on questionnaire

Furthermore, in a lecture on “Standardization of Specifications for Digitization of Plant
Design Data,” which was presented as part of a business symposium, it was reported that
standardization related to information to be handed over has started. It was also reported that
not only a higher level of IT maturity in one’s own company, but also leveling and matching
with the IT maturity of counterpart companies, is important in information exchanges using
standards of this type in engineering business. In a certain sense, this means standardization in
operational management of organizations, and thus is an issue that may have a substantial
impact on engineering business. Moreover, the critical point in efforts to realize this type of
standardization is not only collecting information and identifying trends, and not merely

presenting revised versions of proposals, but making strategic proposals.

These guidelines were prepared by the Subcommittee based on the considerations outlined
above, and are presented as an outline of the study for “Digitization of Plant Design Data”
encompassing the process of summarizing requirements by the customer, formation of

information, and delivery of that information to the customer.






Part 2 Report of Study Result and Guidelines
2.1 Process of Digitization of Plant Design Data
2.1.1 General Outline

The process of digitizing plant design data can be broadly divided into the following processes:
(D Process of preparation of the requirement specification by the customer
@ Process in which the engineering company prepares the plant design data based on the
customer’s requirement specification, performing the PDCA cycle at appropriate times, and after
receiving approval from the customer, delivers that data to the customer

@ Process of use of information by the customer

Information which is to be delivered is accompanied by a status, for example, “Issued for
Construction” or “As-built.” For guarantee of the original version, in some cases revisions are not
possible, and in some cases maintenance is performed with version management. Information has
a retention period and periods that are legally (contractually) required. In many cases, these are

coded and added to the documents.

A questionnaire survey to all ENAA member companies was conducted in order to examine
recent tendencies in this process. Responses were received from 14 companies. All the companies
that responded were engineering companies involved in plant engineering for parties other than
the customer.

1. Thirteen companies replied that they had received requests for delivery of information from
operators.

2. When delivering information, 5 companies reported requirements for conformity to standards,
and 8 companies reported no such requirements. The standards with which conformity was
required were the customer’s rules and regulations, JIS, ASME, GB, and ISO 15926
(equipment classification and attribute name).

3. As delivery conditions, 13 companies reported stipulation of as-built documents.
Requirements for digitization of the as-built documents were reported by 10 companies, and
7 companies reported stipulation of the application to be used in digitization. Other
requirements included data upload to CMMS and presentation of data while in progress.

4. The representative object documents were the basic drawings and specifications,
specification of purchased equipment, etc., drawings, specifications, purchase specifications,
shop drawings, instruction of installation procedures, user’s manuals, commissioning records,
training manuals, completion reports, as-built drawings, inspection records, calculation
sheets, work schedules, minutes and correspondence, etc.

5. Delivery conditions included the delivery after completion of construction, after completion
of commissioning of unit equipment, after performance tests, after approval by the

customer’s consultant, etc.



6. As a special item in connection with delivery, decision of the content of the as-built
documents based on consultation with the client was mentioned. Requirements for delivery of
correspondence, etc. were also remarkable.

7. Seven companies reported designation of the data format (application to be used), but 8
companies reported no such requirements.

8. Representative file formats were MS Office applications, pdf, dwg, individual formats of
CAD vendors, etc.

9. As typical data models, the main stream was to use the intelligent CAD and 3D modeler.

10. As special items in connection with the representative file formats and data models, in the
case of a joint venture, integration with the databases of each company at the time of delivery
was required, and there was an escrow agreement.

11. As the range of as-built requirements, 4 companies replied that all as-built documents were
required. Seven companies reported that data for used application was required. As a special
item, 1 company reported that approval of a local professional engineer was necessary.

12. In delivery periods, 11 companies reported that only as-built delivery was required. Two
companies reported requirements for delivery in stages.

13. Special items in connection with delivery included submission each time a document was
issued, and delivery in stages was required for a 3D model.

14. In deliveries, 9 companies reported designation of the application, and 4 reported that the
application was not specified.

15. Three companies reported information quality control requirements (resolution of scanned
data, establishment of control plan and procedure, securing compatibility); 10 companies
reported no such requirements.

16. Four companies assigned a person with responsibility for information management (ISO9001,
Information Manager), and 8 did not.

17. Three companies reported a delivery procedure, and 10 reported no procedures.

The above is a general outline of the current condition of delivery requirements, and reflects the

increasing escalation of those requirements.

In response to customer requirements, engineering companies deliver plant design data
comprising as-built documents in as-built form (also including correspondence), and application
data.

The applications to be used in preparing these as-built documents and application data are also
designated. As regards information management, it can also be said that requirements related to
quality control and assignment of information managers will become issues in the coming years.

Basically, delivery of as-built information only at the time of completion, which accounted for

the larger part of replies to the questionnaire, means implementation of the PDCA cycle one time,



and delivery of a large volume of as-built documents and application data. (See the following

figure).

Figure 2.1.1-(1)
When information is delivered in stages, the PDCA cycle is performed at milestones decided

with the customer, and delivery is performed in stages. (See the following figure.)

Figure 2.1.1-(2)

@® Summary of requirements@Preparation and delivery of plant design data@ Use of information —
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2.1.2 Process of Preparation of Requirement Specification by Customer

The customer decides the concrete documents which the engineering company is required to
submit, the range of electronic data, and the timing of delivery of those documents, and
incorporates these requirements in the requirement specification.

In contract-related documents, a retention period, hard copies, and signature/seal are essential,
but in some cases, it is not possible to respond to these requirements with electronic documents.

Whether paper documents or electronic data are used depends on the frequency of updating and
access. This is decided by whether the item is information which is viewed only several times in a
year or information which is accessed daily. Furthermore, paper documents are required for
contractual items.

The range is also decided depending on the volume that will be reused.

The as-built period becomes shorter or longer, depending on the importance of the information.

In delivery, the person with responsibility for delivery, the person to whom the information will
be delivered, how the information will be delivered, where it will be stored, and the person in
charge of the storage location are clearly specified. Many points that require attention also exist,
for example, API or other industry-standard datasheets are specified, and for deliveries based on
package contracts and long-lead items, delivery by the goods supplier directly to the customer is
required, etc.

Customer standards, world standards, etc. which should be observed in the formation of this
information are also specified.

In particular, attention regarding information quality has become necessary in recent years. The
keywords are communication of information by sharing dictionaries, information access authority
and ease of access, security of information usability, information consistency, information
compatibility, information completeness, timelines of information supply, information accuracy,
and information cost.

In many cases, deliveries and payments for delivery delays have an inverse relationship, and
there is a tendency to require prompt delivery considering penalties.

In not a few cases, customers specify not only delivery of electronic data, but also the system
environment for use and application of that data as a set. In such cases, a higher level of skill is

required, including interface with the customer’s environment.

2.1.3 Process on Engineering Company Side
The engineering company responds to digitization of plant design data while performing the

PDCA cycle. The process comprises the following:

@ Preparation of information
@ Collection of information

® Check of information



@ Delivery of information
® Receiving inspection of information

® Notification of inspection results

In projects in recent years, execution by cooperation among several engineering companies has
become the general practice. In such cases, the matrix determining which department of which
company prepares which information plays a large role. It is also possible to use the matrix as a

checklist to ensure that coverage is proper.

There are also items in the customer’s designated computing environment which require
checking, and ultimately, instructions to deliver the computing environment itself should be
prepared in some cases. In these cases, it is necessary to check whether the export restriction of

strategic resources should be applied to the computing environment.

Engineering companies require vendors to submit vendor documents. However, without early
clarification, from the time of the inquiry, of what information should be delivered to the
engineering company in what form and at what timing, and of the possibility of its delivery to the

customer, there is a risk that this may be regarded as alteration of the contract.

In the area of information security, there is a tendency toward higher-order requirements than in

the past. A total response, in combination with quality control, is required.

In performing a receiving test by the customer at the time of delivery, the largest problem is
securing data compatibility, redundancy, etc. Guaranteeing not only the quality of individual data
itself, but also the data formation process as such, is required. This is based on the situation that
the question “Is this plant safe, and how do we know that?” must be answered clearly For this

reason, data control is considered to fall under quality control (QC).

2.1.4 Process of Information Use by Customer

As delivery requirements, the customer summarizes what is necessary in operation and
maintenance of a future plant, and presents this to the contractor. Among the plant design data
prepared by the contractor in the EPC process, the customer makes the maximum possible use of
application data which is necessary in maintaining the customer’s business included in the plant
design data delivered as the so-called as-built documents and application data. (See the following

figure.)
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The data for application system use, as mentioned here, can be broadly classified as follows:
D Initial data for applications necessary in operation and maintenance

@ Data which engineering applications use when performing improvement work, etc.



2.2. Plant Design Data Checklist

A checklist of the delivery requirements defined in tender documents, etc. is shown below.

Check item Yes No Remarks

Outline of scope of plant design data delivery and

organization in charge

Delivery process

Plant life cycle

Design/engineering

Procurement

Construction

Commissioning

Operation & Maintenance

Scrapping

Establishment of delivery plan

Life-cycle information management strategy

Delivery requirements

Project delivery plan

Implementation plan

Equipment life-cycle information strategy

Philosophy of information delivery

Information quality

Contents delivery guide

Information quality responsibility and delivered

data

Information quality evaluation tools and procedure

Data Quality Management Framework (DQMF)

Division of responsibility

Ownership of data

Roles of information management system in EPC phase

Roles of information management system in O&M phase

Content of equipment life-cycle information

management strategy

Action plan

Delivery requirements (detailed version)

Use and application of delivered information




Features of information package

Status

Type

Retention period

Form and format of information

Exclusive format

Standard format

Structural data

Non-structural data

Hard copy

Points which should be considered when selecting

optimum form and format

Cost and convenience of information form and

format

Format specification

Action plan

Metadata

Handling of intelligent data and non-intelligent data

Data delivery requirement specification

General

Reference data library

Data type

Equipment and system classification

Relationship of documents and tags, equipment,

areas, units, and system

Classification schematics of alpha numerical data

and intelligent schematic

Necessary tool groups for delivery requirements

Relationship of requirement specification and

commercial software

Delivery in EPC

General conditions

Status of information

Delivery format

Document requirements

Data requirements




Plant breakdown structure

Tag breakdown structure

Relationship of tags, documents, equipment

Timing of delivery

Data verification

Equipment vendor data

Delivery of datasheets

Units of measurement

3D model agreement

3D model intersection

Detailed requirements

Information delivery

Document management

Plan, progress, schedule, cost control

Material management

Spare parts

Procurement data

Construction management

Commissioning

QA/QC and certification

HSE program

Process

Instrumentation, control, and automation

Fire & Gas

Telecontrol

Buildings

Electricity

Mechanical

Piping

Corrosion management

HVAC

Safety

Civil works and structures

Multi-format

Equipment data requirements (attributes)




Common data

Lists

Instrumentation data

Fire and gas data

Telecontrol data

Electrical data

Mechanical data

Valve data

O&M equipment data requirements (attributes)

Equipment performance control equipment data

requirements (attributes)

Project information delivery plan

Outline

Development of project information delivery plan

Customization for project

Information quality

Logistics

Relationship with equipment life-cycle information

strategy

Contents of delivery plan

Information package

Method of delivery

Scope of responsibility

Timing

Data transfer method

Information quality control

Method of storing delivered data

Execution of delivery plan

Technical implementation

Structural data in standard format

Technical solutions

Exclusive format

Image/pdf

Hard copy

Project procedure




Training

Compliance check

Process improvement

Table 2.2

2.3 Recent Trends
Trends in recent years are outlined below.

- Requirements for conformance with ISO 15926, such as “Tag/description shall conform to
ISO 15926,” “Items in connection with deliveries shall be in accordance with ISO 19926,”
etc.

- Securing uniqueness of tags; accordingly, tag register shall be used.

- Requiring clear control of process information, equipment specifications prepared by
specialist departments, and information on the equipment actually procured itself.

- Securing consistency of data as a whole.

- Clarification of the relationship between documents and data.

- Use and application of plant breakdown structure as the navigation path for tag information

and document information.

In any case, continuous monitoring is necessary, as these trends are constantly changing






Part3 Materials
3.1 Definitions of Terms
e Plant design data: Information specified by the customer for delivery as data of as-built
documents and applications.
e Engineering Company: business in charge of either all or part of the execution of design,
engineering, procurement, construction, commissioning, project management, and operation of
equipment.
e Vender: A business in charge of manufacturing or supplying equipment or services for
accomplishment of duties specified by an engineering company.
e Customer: A party involved in composing a project and ultimately in supplying capital for the
project.
e Hard Copy: Hard copy may be required to maintain originals with signatures, stamps or other
approvals for legal purposes, although this practice is declining.
e Information: Information is either static or dynamic:

Static

Dynamic with past revisions discarded

Dynamic with revision history maintained
e Information Quality: Properties of information include the following:

Clarity

Accessibility

Usability

Consistency

Completeness
eMectadata: It is defined as data about other data. For Information handover, comprehensive
metadata is necessary for long-term accessing, storing and preserving information throughout the
plant life cycle.

Descriptive metadata

Administrative metadata

Structural metadata
eRetention: Retention of information includes the following:

Essential. Information required for the operation of the plant.

Legally mandatory. Information

Phase-specific.

Transitory
eStatus: As information moves through a project, its status is changed, normally under
configuration control. Status such as“issued for comment.”, “issued for construction,” or “as

built” is commonly used.



e Structured information: Information can be accessed and manipulated directly by computer

programs.

e Unstructured Information: One of such is electronic images that can be interpreted by a viewer.
Formal standards for image information are the ITU Group 4, tagged image file format (TIFF),

and Joint Photographic Experts Group (JPEG) standards.
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