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Why?

Post Merger =2>0Overlapping, Non overlapping Standards, &
Project Specs - Single Standards (CES)

Why Deploy Enterprise Wide across Chevron:

= Global Technology Improvement

= LL & BP implementation across multiple projects/facilities

= Reduce Project Risks

= Consistency of designs with large amount of hiring/onboarding

= New Employee shortened time to productivity

CES Benefits:

= Improved safety

* Reduced CAPEX, and OPEX

* Increased reliability and availability
= Improved cycle time

= Transfer of Intellectual Capital
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Chevron Engineering Standards Programs g

2006
Programs — 314 Active Projects

2007 New Programs

Onshore Consolidation - 162

Offshore Topsides - 97

Subsea - 44

LNG - 11

Safety in Design

Safety in Design — Human Factors

Fixed Platforms

Floating Systems

FPSO - Marine and Hull

® Onshore Consolidation — Mostly
Refining

W Offshore Topsides — Upstream
offshore facilities (warm climates)

W Subsea
¥ LNG Plants
W Safety in Design

® 3 New Programs starting in 2007
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General

Chevron Engineering Standards Structure

Project Design Data

Individual Project Requirements

Business Unit / Location Requirements

CES Specifications for

Design Materials Equipment Fabrication Installation

CES Design Guidelines
Tutorial Information

Industry Standards
(API, PIP, IEEE, ISA, ASME, NFPA, ....)

Focus Area Technology Management
Teams & Technical Networks Input

Project or Local Exception
Documents to CES.

> Set and maintained by

Business Units, Projects
And Specific Designs.
Exception Docs reviewed as
Part of CES MOC process

CES Specifications
Typically authored by ETC

> with ETC peer, vendor, and

OPCO SME review.
Maintained by ETC

<)

CES Guidelines
Typically authored by ETC
with ETC peer, and

OPCO SME review.
Maintained by ETC

National & International
Standards

ETC participates on many
Industry committees that
Influence these standards
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Standards set needed for
projects and facilities

W Industry Stds appended by
exception specs to define
CVX preferences

W CES Guidelines
W CES Specs
W Project Specs Package

™ Project & Location data and
exception specs append
CES
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CES Document Types

CES Document Types

Guidelines
* Material Specification Uncommented

Material Specification Commented

* Design Specification Uncommented
Design Specification Commented

* Procedure Specification Uncommented
Procedure Specification Commented

* Data Sheet

* Data Sheet Guide
* Inspection and Testing Requirements
* Documentation Requirements

* Standard Drawings

CES
Document
Designator

EN
SuU
SC

DU
DC
PU
PC
DS
DG

1T
DR

various

Chevron
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Legacy
Chevron
Designator

EN
EG
MS

DS

DG

various

* Indicates documentation types that are typically part of the Project Specification Package
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Shear area values for Charpy impact testing shall be Iin
accordance with APl 5L SR5A. Shear area requirements
need not be met on the weld seam.

Comment: Shear requirements on the Charpy specimen
for gas pipeline service are important to provide fracture
Initiation resistance. Meeting the shear requirement will
mean that the test temperature is above the ductile-to
brittle transition temperature.
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CES Manual Organization
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W Organized around major technologies, each having an
assigned Subject Matter Expert Sponsor responsible for their
technology area.

W Manual Sponsors are also leaders and contributors in their
functional communities

W Sponsors are responsible for ensuring the information in
their Manual is current and accurate.

W Sponsors are key in planning & prioritizing CES annual work
scope

W Sponsors have final review & signoff of manual documents
before they are published



CES Manuals & Sponsors
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C1V - Civil and Structural
COM - Coatings
CMP - Compressors

CPM - Corrosion Prevention and
Metallurgy

DRI - Drivers
ELC - Electrical

EXH - Heat Exchangers & Cooling
Towers

FFM -Fluid Flow
FPM - Fire Protection
FRS - Flare & Relief Systems

HTR - Fired Heater & Waste Heat
Recovery

ICM - Instrumentation & Control

Chevron
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IRM - Insulation & Refractory
MAC - Gen. Machinery

NCM - Noise Control

OPS — Subsea Operations
PPL - Pipelines

PIM - Piping

PVM - Pressure Vessels
PMP - Pumps

SID — Safety In Designs
TAM - Tanks

UTL - Utilities

WEM - Welding
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File Edit Wiew Favorites Tools

Chevron Engi“eering sta“da rds Find & Search People Finder Inside Home ChevronTexaco

ETC Search Consultants Card ETC Home

FE Technologies

Instrument Control
Manual

Other Tech Customer Service Archived Project Specs

Ciwvil B Structural ICM
Coatings Employee Contacts Monthly Reports
Join/Update Contact
Comprassor — e | Consolidation Program - | Show Report

Technical Reference Dy

Corrosion B Materials

Downstream | Upstream =, Newsletters, etc.

Strategies, Bes
Industry Standar
Ask a Question
Electrical Help

Suppliers

Ciriver

Guidelines by
Application

Etiction fittings at the root valves of process instumentation

on fittings at the root valves of process instumentation

Fire Protection

Fired Heater
Document Updates

Flare/Relief Systems ) ) )
12/19/06 GB-111434A-0 Pressure Gauge Installation -Horizental Line, Wessel or

Fluid Flow Search CES Databaze

General Machinery Full Text Sea

Specs by Manual Selected and ertical Line, Vessel or
Application

Analyzer Calbration Station
12/01/06 ICM-EN-200 P&ID Development

Guidelines
Design guides, background infor
All Guidelines except...
Offshore Subsea -

Specifications

Heat Exchanger

Insulation B Refractory 2 / Combustibles Flue Gas

Instrumentation & Control

Miscellaneous Equipment

Moise Control All Specifications except... 12/01/06 ICM-EN-500 Flow Measurement
Clperations NG 12/ - 4 . .
S — Off=hore Subses 1oy Complete listing of Specs by Application —
— Cffshere Topsides across all Tech Manuals

Ipeline Drawings
p‘||:|||'|g 12.""':' 4L M L L.t L TITTT ITIVST TR Y T T L - gl L S W e ) e e N - L ATTIT T Y

isti -D-11. esign of Flow Instrument Systems e
Complete Document Listings 12/01/06 ICM-DU-11.02 D f Flow Inst t Syst
Drawings All Documents except... 12/01/06 ICM-SU-51.02 Umbilical Supply

Topsides LNG Subsea

Legacy (Archived) Standards
Utilities Texaco (GEMS) Caltex Unocal 11/01/06 ICM-5U-11.28 Hydraulic Power Unit Specification - Application: Offshore

welding Safety Instruction Sheets Topsides LI

|:E:| I_I_I_I_I_h'_'g Local intranet
j‘ﬁ'Startl J & 0] ”J @Inbcx—Miaoscﬂ:“.I |2 P:\My Document. .. |£j MiaosoﬁPcwerP...l & My Inside - Micro. .. “@ Technology Ne... |@J@‘Eff% A aHe 549 am

11/01/06 ICM-PIU-51.03 Loadout and Installation of Subsea Umbilicals
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S Mods in progress to

Chevron Engineering :
Ask a Question

FE Technologies

page

Ciwil B Structural ICM

Coatings Employee Contact

Jcina’UpdatE cte Lists
CVX Technical Refer A_(Dncuments
|nstrument Strategllfz/éést Fractices, Newslett etc.
Industry Sta ds & Links
Contacts

Ask a Duest n

Help

Suppliers - Contractors & Vendors
Process Automation Success Stories

Fire Protection

Fired Heatar

Search CES Database

Two Search CES

Engines |
W

Insultion E Refractory Design guides, background information.
All Guidelines except...
Offshore Subsea Guidelines
Specifications
All Specifications except...
LNG
Offshore Subsea
Offshore Topsides
Drawings

Full Text Search

Instrumentation B Control

Miscellaneous Equipment

Moise Contraol

Clperations

Packaged Equipment

Pipeline

Biping

Complete Document Listings
All Documents except...

Pressure VWessels

Instrument Supplier
Contacts

( Customer WJi

Service Page

Links **

[

A&Search People Finder I

F

ChevronTexaco

me

Monthly Reports

View CES
Monthly
Reports (All
Programs)

| Consolidation Program ;I

News

02/03/06 RE: restiction fittings at the root valves
02/02/06 restiction fittings at the root valves of

Document Updates
12/18/06 GE-J11434-0 Pressure Gauge Installatx;

12/19/06

12/07/06

12/01/06
12/01/06
12/01/06
12/01/06
12/01/06
12/01/06
12/01/06
12/01/06
11/01/06
11/01/06

N

Show Report |

Recently published
documents are

automatically posted
here

GB-11143B-0

56-1-1393-0

ICM-EM-200
ICM-EM-500
ICM-DiC-11.02
ICM-5C-11.31
ICM-5U-5115
ICM-5U-11.31
ICM-DU-11.02
ICM-5U-51.02
ICM-PU-51.03
ICM-5U-11.28

Equipment

FPreszure Gauge Installation -Vertical Line, Wes=zel or
Equipment

Instrument Installation Detaill 02 / Combustibles Flue Gas
Analyzer Calibration Station

F&ID Development

Flow Measurement

Design of Flow Instrument Systems

High Integrity Pressure Protection Systems (HIPPS)
In Situ and Close Coupled Analyzers

High Integrity Pressure Protection Systems (HIPPS)

Design of Flow Instrument Systems
Umbilical Supply
Loadout and Installation of Subsea Umbilicals

Hydraulic Power Unit Specification - Application: Offshore
Topsides

[

Legacy Topsides LNG Subsea
Legacy (Archived) Standards
Company Texaco (GEMS) Caltex Unocal
Standards Safety Instruction Sheets

It'Start ﬂ Ii—l 5 B J @ Inbox - Microsof... | |2 P:\My Document. .. I lgzl Microsoft Power... | @ My Inside - Micr... II@ Technology Ne...
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Search pip.org
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HOME FAGE

Member Area

Whats Mew? N

Eww TOOLS / Click on “go to Member \

Click to go to |

MEMBEE C0= J

-
SUBSCRIBER Cos /) . ~
LCEMSEE G0 J > Mission & Scope

EW REALITIES :
PRACTIOES LBTE , Area” & enter the User
ORDEEING J Process _Ir1[|;il_|str'_,,r Practices [lj:F'IF'}_m a consortium Of i here to view the agenda of our recent Name, and Password
process industry owners and engineering sucoessful confersnce. . .
FEACTICES MEWS . .
- j construction contractors who serve the industry. Jans prOVIded on the CES Links
PIP was organized in 1993 and is a separately PIF is pleased to welcome Affilisted Engineers, page to obtain PIP
CONTACTUS  J funded initiative of the Construction Industry Inc., located in Madisen, Wisconsin, as its newest documents
MEMBEES AREA J Institute (CIl), at The University of Texas at Austin.  subsciber. .
SUBSCEES P-.REﬁ/l Dec 15
PIP publishes documents called Practices.” These FIF is pleased to onoe again participate as 2 co- \
Practices reflect a harmonization of company fﬁ;ﬁ”ﬁ::iiféfiﬂ‘;ﬁ:E%%Trﬁnfﬁﬁ ~—
e_ngl_ne_erlng standards in r_ﬂa”Y EHQIHI.EEFIFIQ ) January 22 - 31, 2007 and will display cur new
disciplines. Up to 6% savings on capital projects and improved FIF booth. At this years
can be achieved with the implementatinn of the conference, you will discover innovative methods
: H : : : of work, sucoesses and solutions to problems with
ORDER PFECTII_:ES. SpEEIﬁE.PFEE.TICES IrIEE|LIdE deglgn, established technologies, and how your peers ars
PRACTICES jaeflec:tmrj and specification, and installation implementing and benefiting from today's best
D information. practices.

Dec 15
Practices are developed in the following disciplines:  PIP is pleased to anncuncs SNC-Lavalin GDS,
Inc., located in Houston, Texas, as its newest

. . tractor I b i
f Civil/Structural/Architectural (CSA) FemiEer SmEsy semesny
2 Civil Sample* PDF {200 KB) Mow 20
CISi Structural Sample” FOF (529 KB) PIP is pleased to welcome Rentech, Inc., located
) in Commerce City, Colorado, as its newest
- .1_. Coatinnsfinsulatinn/Refractore (CIRY owner/operator Member Company. LI
|:E:| http: /fwewwe. pip.org/members /meetings/general {06 /pre 2006.asp | |ﬂ Internet

IE'Startl J & 0] ”J | D] 4 Microsoft Office O... vl [Ty P:\My Documents\Che. .. I | ] Microsoft PowerPoint -... “'ﬁfllnternet Explorer - |_leﬂa"mff%> A aHe 7:59am
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Innual ( onference

Ew TOOLS
EW REALITIES

Fl o006
-

Process Industry

- The FIF 2008 Annual Conference Be-cap webpage now
Practices available!
HOME FAGE

FEACTICES LIETS J
STATUS REFORT J

January 18th, 2007

Members Area Search
Indexing now includes
Practices in PDF, including CAD.

I

. Salect here to search onby web content

PIP Search Feature, locates
applicable documents

What's New?

INFROGRESS J
FORMS J

PIP Published Documents

FIF ROGTER, [/ PIF NEEDS YOU
SROOMS J/
MEETIMFS ) Interested parties, after consultation with the Steering Team

Member of their respective Member Company, should contact

COFEFE hAMUAL ) the Functicn Team Leader shown below.

AWARDS J/
USEFUL INFO  J
ACRONTME, FAG_J
STAFF J/
Impl Fezourse Cfar)
HISTORY /

COMTACT US /I

Current Team and Committee Volunteer
Opportunities

Vessel Function Team and Task Team
Participants

Bernie Shelley

MMembers sre nesded for the Exchsnger Task Tesm snd
Tank Task Team.

Machinery Team Participants

Fon Carlson
The Machinery Team could use somecone to lead:
RETCO01 Faector Testing of Ceninifugs! Comprezzors

To pip.org
Home
Refractory Team Participants

Syed Rahman

Meand 2 nr 3 sdditinons! membars

Jan 8

PIP is pleased to welcome Affiliated Engineers,
Inc., located in Madison, Wisconsin, as its newest
subsoriber.

Dec15

FIP is pleased to onoe again participate as a co-
sponsor at the daratechPLANT2007 conference
{http:tweaew. daratech. comdplant2007) in Houston
January 28 - 31, 2007 and will display cur new
and improved PIP booth. At this years
conference, you will discover innovative methods
of work, sucoesses and sclutions to problems with
established technologies, and how your peers are
implementing and benefiting from today's best
practices.

Dec15

PIP is pleased to anncunce SMC-Lavalin GDS,
Inc., lecated in Houston, Texas, as its newest
contractor Member company. Alan Townsend will
serve as the Steering Team representative.

Mov 30

FIF is pleased to welcome Rentech, Inc., located
in Commerce City, Colorado, as its newest
owner'operator Member Company! Mark Hall will

serve A5 the Stesrinn Team remressntative He is

[
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Materials Selection Standards

e Subsea Materials are mostly standardized

eTopsides and Onshore Production Facilities are generally
not

W Materials selection often based on engineering
judgment and experience

W Some guidelines exist and are being better developed

13
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Upstream Matenals & Corrosion

APPENDIX A: MATERIALS SELECTION TABLE FOR SURFACE

PRODUCTION FACILITIES

ne
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Materials & Equipment
Engineering Unit

Chavron Energy Technology
Company

1500 Louisiana St. - 160168
Houston, TX 77002-7308

Tel 832-834-5241
Adebayoakinpelu@chevron.com

SYSTEM EQUIPMENT MATERIALS OF CONSTRUCTION NOTES
Qil l Gas Flowlines / 1) Typically carbon steel with chemical 1) For high pressure (= 1400 psi), high temperature
Gathering Pipelines inhibition (= 300 F), high CO: partial pressure (1,000 psi)

2) Carbon steel with corrosion resistant

alloy (CRA) cladding e.g. austenitic
stainless steels {316L), high nickel
alioys (Type 820 or B825)

3) Corrosion resistant alloy (CRA) pipe
(2205 duplex stainless steel (22%Gr),
super austenitic stainless steels such as

6% molybdenum stainless steels)

4) Cement lined pipe {onshore only)

consider using one of the CRA options (solid CRA
pipe or cladding).

2) Corrosion inhibition becomes difficult under any of
ihe foliowing conditions. Temperature > 300 W 450 F
(max}); Pressure = 1400 psi; Gas velocity = 100 ft/'s;
Mixture velocity = 3 ft/s; Dissolved oxygen = 50 ppb;
Partial Pressure CO2 = 1000 psi ; Slug flow with
Froude numbers > 10; Wall shear stress > 300-400
Pa (Gas) & 30 Pa (Liguid); Sand rate = 10 ppmw
(Liguid) & 0.1 Ib/MMSCFD (Gas).

Beyond any of the above limits, consider a CRA
option.

3) Temp limit for standard coatings is ~250 F.

Consult with ETC Upstream & Materials Team before
selecting CRAs or Composite pipe materials
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