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Presentation overview

» About the Company

» Construction Stats

» Construction Compliance Audits

» Elements of Pipeline Construction Quality

» Pipeline Construction “Process” Perspective
» Dr. Deming on Quality

» Case Study: Saddle Heat Fusion Special Cause
Variation
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Company Stats

» Sempra Energy — parent company
< Fortune 500 energy services holding
company
<> Nearly $8 Billion in revenues in 2009
< 29 million customers

< Holdings:
" SoCalGas
" SDG&E
X Generation facilities
= LNG facilities
= Pipeline & Storage facilities
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» SoCalGas/SDG&E
Regulated Natural Gas Utllltles
< 140/129 years
< 24k (20k/4k) square miles
4 24 (20.5/3.5) million customers””
< 6.5 (5.7/0.8) million gas/meters
< 625 (500/125) communities

< Diverse terrain: coastat- d*eSert
Venturae  Los Angeles
mountain regions

Visalia : '
L

-
Rake rsfield

P ||!|T1 Snrnt
alm Springs

1
Blythe
: -
San Cle mende
Sourthern Calitormia Gas Company
San Diego Gas & Electri A Centro
L]

Served by both companies San Dwg s
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>
>

>

60,457 (52k/8k) miles of PE mains and services

Annual Increase in PE Pipe Inventory =1,725 mi/yr
=~ 9MM ft (average from last 10 years)

Trained Construction Utility Employees

< =1,350 Construction Employees Operator Qualified
< =900 Qualified PE Fusers

Trained Construction Contractors

< Install the majority of New and Replacement PE Pipe

< SoCalGas - 8 “Signatory” contractors
< SDG&E - 4 “Applicant” contractors
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Construction Compliance Audits

» SoCalGas “Signatory” contractors
<> Contractual 97.5% Compliance on Audit Results
< Inspection form
< Audit (the “check” step in the Shewhart Plan—Do—Check-Act cycle)
< Provides feedback to Engineering, Training, Contractors

» SDG&E “Applicant” contractors
< Provision mandated through state assembly bill
< Applicant Designers

X Initial training + annual requalification. Training cards issued.
= SDGA&E title block, designing to SDG&E standards
I Gas Engineering review prior to release to construction

< Applicant Installers

X Trench inspection required
100% visual inspection of all system joints
Pressure test chart witness/signature required
System left pressurized with air at 40 psig.
SDG&E crew performs tie-in
Performs 1 hr re-test prior to energizing

T X X X X
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Construction Compliance Audit Form

SCORE JCOMMENTS AND EXFLANATION OF ERRORS

Crew size and construction equipment used.

Loc 1 Lo 2 Loc 3 Linc 4 LG 5 Lo< & Loc 7 Lo B
Crew Size
Equip. Used
Hours of Use
Are the contractor's certmication and operations qualification cards current?
Loc 1 Lo 2 Loc 3 Ling 4 LGS Loc & Loc 7 Lo B
Yes |
No |
Comments: —
Conftractor's Safety Check completed? (Form 5282 filled out by the confractor?)
Loc1 Loc2 Loc3 Loc 4 Locs LocE LocT Loc @
Yes
Mo
Comments:

Woere there any safety observations requiring copy of thi
superintendent? (Gas Standard 166.0053)

s form to be given fo the foreman or

Loc 1 Lo 2 Loc 3 Linc 4 LG 5 Lo< & Loc 7 Lo B
Yes
No
Comments:
Contractor Safety Observations
Mame: 1.0 Mumkbser:

| CONSTRUCTION INSPECTION REPORT |
JrormH COMPANY CREW —/
conTRACTORCREW ||
FOREMAN'OPERATOR: INSPECTOR:
CREW LEADER LD CONTRACTOR:
DISTRICT: REGION:
208 TYPE:
sn[__] unrpriIce ] crewrour[ |
WORK LOCATIONS TYPE OF WORK WORK ORDER #
Loc. 1
loc. 2
Loc.3
Loc. 4
Loc.5
loc.E
Loc.7
Loc.8
INSPECTION ITEMS we1 | wesz wes | wes | wee | we7 | wes | ITEMS | ERROR
i AFTER THE FACT? |CHEGK, IF YES) msP._ | scome
2. BACKFILLING AND COMPACTION™
3. BREAKING AND EXCAVATING
1. cCORROSION CONTROL
5. GAS HANDLINGIEY-PASSING
5. HORIZONTAL BORING™™
I?. INSTALLING
|z. 108 LavouTPLANNING
|z LEAxacE suRVEYREPAR
10. LOCATING/DAMAGE PREVENTION
11, MATERIAL AND FITTINGS
12. MLE.A. WORK
13. FIPE HANDLING
14, PUBLIC RESPONSIBILITY
15, STRAIN ON PLASTIC™
15, TESTING
17. TOOLS AND EQUIPMENT
15, WELDING AND JOINING™
19. BMP'S AND ENVIRONMENTAL
20 oTHER
LoC. 1 LOC. 2 LOC. 4 LoC. 5 LOC. B LOC. 7 LOC. & TOTAL
SCORER
|nsrECTION DATE xon .
ARRIVAL TIME EARaRs
& -MINOR |
DEPARTURE TIME
[B-MODERATE a3
(C-MAIOR =5
REVIEWED BY- DATE
D-SFECIAL =&
SUMMARIZED BY: DATE MMM OR B

Classification: Foreman's Name:
O bservation:

Initials:
Mame: |.0. Number:
Classification: Foreman's Mame:
O bservation:

Initials:
Mame: 1.0 Mumbser:
IClassi‘ﬁcaﬁan: Foreman's Mame:
O bservation:

[Initials:

Safe

iven to: Foreman Su)

MNote: Route this form monthly to the Field Operations Manager’s office for tabulation.
Observations require copies to be

rintendent & District

R N
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Quality Doesn’t Start at the Job Site

» Pipeline Construction Quality begins with the various
elements needed to perform the work

< Good quality pipe and component materials ;-

- -

<> Good quality equipment and tooling

<> Robust procedures
2 Understand normal variation
2 Understand & Manage Process Parameters

< Effective Training Programs
X Operator feedback
X Continuous Improvement

< Integrate Approved Materials with Design Process
<> Material/Equipment Evaluation Check List
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Material & Equipment Evaluation & Implementation Checklist Material & Equipment Evaluation & Implementation Checklist
B B & Material Spec | ), AM, and QCH
Name of Material/lEquipment: 2  Create and publish MSP / SAP Desc NO
Reference the Gas Standard (SoCalGas 107.0004 or SDGAE GT008) for detaded descripon of the line items below. b Create and publich AM NO
Evaluation Guideline Checklist tems Completed | Remarks ©  Create and publish QCII NO
p - - e d Create nr.modi(]r g-xlsung Gas Standard(s) NO
i S 5 - e Parinar with Training Staff NO
3. Ree e R Dt 7 Field Trials and  or Pilot Programs
b Research material history NO 2 Coordinate and manage field evaluations NO
¢ |dentify and review Regulatory, Industry & Company requirements NO b Create client feedback survey form NO
d  Ewaluate potential impact fo existing infrastructure NO © Provide response to user questions. NO
e |dentify potential safety andfor environmental concems NO d  Monitor usage and quality/training issues NO
f  Ildentify potential impact on Pipeline Integrity NO 8 Roll-out and implementation
g Identify potential ificati i NO 3 Update MSP. AM and/or QCII following feld trials NO
h  Develop a project and communication plan NO b Coordinate wiSpec. Author(s) to finalize Gas Standardis) NO
7 M SalEqui tData ¢ Coordinate w/Training Staff to finalize Operator Qualification NO
; ; R _ d Coordi pply to code ials in SAP NO
2 - eniity poteninl supplers o e Update Planning System (CMS CUs. Dwgs. etc.) NO
b Prepare and submit Data Request NO T fochive siopet docineakabon NO
¢ Compile and compare i hon received NO
3 Economic Assessment Filing Instructions:  Upon completion, this form should be printed, signed and dated.
a Cost/Benefit Assessment NO I It should then be filed as hard-copy or scanned into PDF format for electronic filing.
4 Validation Testing Material E Signature: Date:
a |dentify Suppliers whose product meets min. acceptable NO
requirements Supervisor / Manager Signature: Date:
b Develop a product qualification plan NO
¢ Submit Test Request Form & Test Plan to EAG NO
d Prepare test samples NO
e Review test results and identify products that pass validation NO
testing
§ Manufacturer's Quality Assessment
a Perform Supplier Assessment (Letter, Site Visit, eto.) NO
b Partner with Supply o initiate p process NO
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» Utilities “manufacture” piping systems

<> World Class Principles can be applied in the
development of installation procedures
processing “window” concept

<> For a robust processes aim for process

center /w“""w&
» Pipeline Integrity Philosophy

____________________

Fusion Pressure

< Shift from “detection” to “prevention” mentality e
< Similar to “Six-sigma philosophy”
1 Understand and Design for normal process variation

= Differentiate between common and special cause variables
= Focus on eliminating special cause variations

» Champion incremental, continuous improvement efforts
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» “You can not inspect quality into the product; it is
already there” Dr. W. Edwards Deming

» “Cease dependence on inspection to achieve
qguality. Eliminate the need for massive inspection by

building quality into the product in the first place.”
Dr. W. Edwards Deming
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» Problem: saddle knocked off main
during relatively minor impact

» Rare and unusual event. Visual
evidence suggested the fusion was
performed properly

» Attempt to duplicate the problem

< First time — Little information gathered,
could not duplicate, chalked up to an
isolated case

<> Second time — Quarantined all
equipment and materials used,
obtained soil samples, documented
installation conditions

» Achieved exact duplication of problem

» Confirmed “special cause” to be dust
contamination from the job site soil
sample

» Discovery lead to changes in surface
preparation technique to improve
resistance to dust contamination and
removal of oxidized PE layer

» Confirmed existing Company heater
adapter configuration requirements.
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» Application of scraping cleaning techniques already used for
electrofusion process

» Subsequent benefit realized in example where pipe O.D surface was
heavily soiled due to rare soil condition near a refinery

» Surface preparation video
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» Increase in long-term performance
of saddle joints

» Less variation in laboratory testing

General shift in long-term mode of

slow crack growth (SGC)

< Significant increase in test time
along with shift in SCG location
from the fusion interface to through
pipe wall crack growth

» Much better visual quality of fusion
joints

» Installers are more confident in

fusion quality and recognize the

improvement over the old abrasion

method

» Scrapping method added to ASTM
F2620.
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Questions?
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