PETRONAS TECHNICAL STANDARDS
DESIGN AND ENGINEERING PRACTICE

STEEL STRUCTURES

PTS 34.28.00.31
FEB 2008

PETRONAS

Documents
© 2010 PETROLIAM NASIONAL BERHAD (PETRONAS)

Al rights reserved. No part of this document may be reproduced, stored in a retrieval system or transmitted in any form or by any mgg%m[%Qit:,Sharmg Hub
mechanical, photocopying, recording or otherwise) without the permission of the copyright owner.

Full document details: PETRONAS 34.28.00.312008


http://www.avadocuments.com/doc/petronas-34-28-00-31-2008
http://www.avadocuments.com/doc/petronas-34-28-00-31-2008

PTS Circular 2008 - 1

PTS No.: PTS 34.28.00.31
l PTS Title: STEEL STRUCTURES
Issue: JULY 1996

e

Subject: DESIGN AND ENGINEERING PRACTICE

] Please be informed that the referred PTS has been revised.

The relevant content as per the stated above shall be removed from PTS binder and replaced by PTS

34.28.00.31 (Revision 1 — February 2008) herein onwards.

[ Verification :

Endorsement :

Signatusen 1) KIEW HUAI

o Head (Engineering)..
Group Technology Solution

@5 Rnology Division
Positio%} a%%aé&‘n & a‘;;%?, Enginge]gl'ing -PGTS

Position: Senior General Manager, PGTS

‘ Date:  24. fzh ©§

Date:

Full document details: PETRONAS 34.28.00.312008

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/petronas-34-28-00-31-2008
http://www.avadocuments.com/doc/petronas-34-28-00-31-2008

[ PTS No: PTS 34.28.00.31

Publication STEEL STRUCTURES PETRONAS
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1. INTRODUCTIONS

This PTS shall fully adopt PTS 34.28.00.31 ; Steel Structures (July 1996). In addition to

this, the custodian of this PTS has assessed/reviewed/evaluated the stated DEP and

offered the following exceptions/amendments. This PTS also includes PETRONAS Lessons
', Learnt and PETRONAS Best Practice for the subject matter as stated above.

The use of this PTS shall therefore take into consideration of DEP 34.28.00.31 all the
exceptions/amendments referred to DEP, as well as any PETRONAS Lessons Learnt and
PETRONAS Best Practices related to the subject matter.

2. EXCEPTIONS/AMENDMENTS
i 21  On page 8, add the following as Clause 3.1:

3.1 Working Drawings
3.1.1 General

| Working drawings, including detailed shop and assembly drawings, shall be

approved by the Principal prior to commencement of fabrication or erection
work.

3.1.2 Shop Drawings

Shop drawings shall be based on approved design drawings and shall provide
| all information necessary for the fabrication of the component parts of the
structure. Information provided by shop drawings shall include the followings:
l i. Unique identification of each member and fabricated sub-assembly.
ii. Position and dimension of each member in the structure.
iii. Details of fittings (gusset plates, base plates, stiffener plates etc.)

1 iv. Joint and connection details with clear differentiation between shop and field
connections, welds and bolts.
V. Locations of splices.
\ Vi. Weld details (location, type and size).
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Vii. Bolts details (location, type, size of bolts and bolts holes and referenced bolts

., list).
! viii. Layout and details of required ladders, stairs, walkways etc
' ix.  Materials specification.
X. Shop coatings specification.
\ Xi. Details of handling and transportation provision including packing, centre of

gravity, liting, supports, lashing points and lifting spread requirements.

l 3.2  Guidelines on cost effective design and detailing

Below are the guidelines for cost effective design and detailing and shall be
| discussed with the Principal prior to detailed design. The proposed elements for the
: cost effective design is to minimize the fabrication cost and avoid delay.

i, Adopt standard connections detailing where possible such as those
recommended by an acceptable institution ( eg SCl).

il. Provide splices at 6, 9 or 12 m height in correspond to the length of produced
steel sections.

iii. Avoid thin stiffened base plates, use thick unstiffened base plates to minimize
fabrication.

iv. Avoid web stiffeners where possible. Use sections with thicker webs to
minimize fabrication.

V. Standardize sections and material grades. Avoid small quantities with large
variations for steel sections.
vi. Standardize bolts sizes, holes sizes and centers.
vii. Standardize hole patterns to facilitate drilling and punching process.
| viii.  Standardize angle cleats for connection.
i iX. Keep plate widths and thicknesses constant where possible.
X. Keep details simple and repetitive where possible.

Change the followings:

,_ 3.1 Material ....... to...... 3.3 Material
\ 3.2 Welding and weld inspection ....... to.......3.4 Welding and weld inspection

'| 3. PETRONAS LESSON LEARNT

Required details of shop drawings and recommendations for fabrication work are not

specified in current PTS. Specifications of some Petronas projects specify the

requirements but not in standard forms and they are brief. The preparation of shop

drawings becomes non-standardized due to lack of standard requirements and

| format. An example is the PDH Project where the non-standardized details led to

| time extension in checking and commenting of shop drawings by OWNER and delay
in fabrication works due to large varieties of details. As the overall economic

'\ advantage of using steel is highly dependent on cost effective design and detailing,
and also the steelwork connections and detailing attribute to almost 30 % of the cost
of a typical steel frame, it is important that OWNER's requirement on shop drawings
to be specified and be part of PTS specification.
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4. PETRONAS BEST PRACTICE

l Petronas best practice is based on specification for individual projects. Some project
specifications mention about the requirements for shop drawings details. However
1 the requirements are not standardized.

PTS makes reference to BS 5950 Part 2 : Specification for materials, fabrication and
erection. However, BS 5950 Part 2 does not give details on shop drawings and
l recommendations for cost effective design and detailing.

The cost effective design is normally highlighted in text books, technical papers and
\ journals and also based on designers’ experience.

| 5. REFERENCE

51 BS 5950 Part 2 — Structural use of steelwork in building ; Specification for
. materials, fabrication and erection (2001).

5.2  Engr. David Ng Shiu Yuen (July 2007). Title of article: Cost effective
steelwork design for fabrication, IEM Monthly Bulletin “Jurutera”, No.
7/2007, pages 20, 22, 27, 28 and 29.

' 53 PDOC-SP-CIV-015 ; Specification for structural steel fabrication and erection,
| Melut Basin Oil Development Project (2004)

! 54 Graham Owens & Peter Knowles (2000). Steel Designers’ Manual. (Fifth
| Edition). The Steel Construction Institute, UK.

Dr @oh TW(wong
Principal Engineer

Date: ) 7/02/2008
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PREFACE

PETRONAS Technical Standards (PTS) publications reflect the views, at the time of publication,
of PETRONAS OPUs/Divisions.

They are based on the experience acquired during the involvement with the design, construction,
operation and maintenance of processing units and facilities. Where appropriate they are based
on, or reference is made to, national and international standards and codes of practice.

The objective is to set the recommended standard for good technical practice to be applied by
PETRONAS' OPUs in oil and gas production facilities, refineries, gas processing plants, chemical
plants, marketing facilities or any other such facility, and thereby to achieve maximum technical
and economic benefit from standardisation.

The information set forth in these publications is provided to users for their consideration and
decision to implement. This is of particular importance where PTS may not cover every
requirement or diversity of condition at each locality. The system of PTS is expected to be
sufficiently flexible to allow individual operating units to adapt the information set forth in PTS to
their own environment and requirements.

When Contractors or Manufacturers/Suppliers use PTS they shall be solely responsible for the
quality of work and the attainment of the required design and engineering standards. In
particular, for those requirements not specifically covered, the Principal will expect them to follow
those design and engineering practices which will achieve the same level of integrity as reflected
in the PTS. If in doubt, the Contractor or Manufacturer/Supplier shall, without detracting from his
own responsibility, consult the Principal or its technical advisor.

The right to use PTS rests with three categories of users :

1) PETRONAS and its affiliates.

2) Other parties who are authorised to use PTS subject to appropriate contractual
arrangements.

3) Contractors/subcontractors and Manufacturers/Suppliers under a contract with

users referred to under 1) and 2) which requires that tenders for projects,
materials supplied or - generally - work performed on behalf of the said users
comply with the relevant standards.

Subject to any particular terms and conditions as may be set forth in specific agreements with
users, PETRONAS disclaims any liability of whatsoever nature for any damage (including injury
or death) suffered by any company or person whomsoever as a result of or in connection with the
use, application or implementation of any PTS, combination of PTS or any part thereof. The
benefit of this disclaimer shall inure in all respects to PETRONAS and/or any company affiliated
to PETRONAS that may issue PTS or require the use of PTS.

Without prejudice to any specific terms in respect of confidentiality under relevant contractual
arrangements, PTS shall not, without the prior written consent of PETRONAS, be disclosed by
users to any company or person whomsoever and the PTS shall be used exclusively for the
purpose they have been provided to the user. They shall be returned after use, including any
copies which shall only be made by users with the express prior written consent of PETRONAS.
The copyright of PTS vests in PETRONAS. Users shall arrange for PTS to be held in safe
custody and PETRONAS may at any time require information satisfactory to PETRONAS in order
to ascertain how users implement this requirement.
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