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R&D and Innovation detects, adapts, qualifies and implements 

innovative solutions in the Gas Operations business to improve its 

performance measured in public and work safety, customer satisfaction 

cost effectiveness, environmental impact, regulatory compliance, and 

communication.
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m
Manufacturing Status as of 4/25/2013

Partnership with NYSEARCH an ' \>> odane 
Engineering on developing untethered 
inspection robot tor "un-piggable" transmission 
pipelines 30-36" diameter

Current/ >i -schilling m 
sensor, and testing mo 
integration

rDemonstratioi t b i\ .ms bii
firmware9

2014
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NYSEARCH projec 
Honeybee Robotics
2012
Quick visual inspec 
casing without Qggi
Prioritization > \> i >t> m action
and digs
F"' f A o c tional prototype tested
by Nation [ md jo F Yvuary

'

Development of a refined
prot-' , <^ i tested in August
2013 '

n of

Hie are looKing roi 
demonstration sit

Prototype of Robot for Visual Inspection of Pipe Casing through Vents

i2012
1Deve 5
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A / r f f ‘ h /i l project on
developing automated NDE 

(Phased Array UT) system for
inspection * u ' ion joints of 

polyethylene distribution 

pipelines

C^ent validation method is 

visual inspection

/V.tomated NDE too! increases
reliability

v A ^ f for Integrity
Management, Training, and 

Quality Control

1 ntfy developing PAUT 

recognition ,i; -n
preparation i A weld-ready 

configurationPrototype NDE system foi f't, r Fusion welds in PE pipes
(Ref.: TWI WINDEPP Program)

2014
■Develo 6
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Demonstration of technology by 

developed by Diakont, funded through
CEC-PIER. ~

i r 'ft-channel EMAT sensor to allow 

inspection, characterization, and 

measurement of girth welds.

ensor integrated onto DiakonrD 

crawler to inspect pipelines 30"~bw 

diameter.
Allows for inspection of girth welw, , , n rt 
of 111 inspection, compared to traditional in-
the-ditch inspectior^ , * mg hand-held 
piezoelectric transducers

Coordinating demonstrate^ r t
PG&E territory in 1Q 2014

Cc1 s ercia! avaiiability i<m / w

hered

Rendering of Multi-Channel EMAT on Diako )DIS Crawler
(Ref: Diakont MS-EMAT Proposal)

2014
|Develo 7

SB GT&S 0065750



I#

Demonstration of technology by 

developed by Accellent, funded 

through CEC-PSER,

In-situ Structi >' r '< A ! 'mm uring
system asms to not only detect 

structural failure of pipelines, but to
provide ‘, indication A A, ' I
damage.

Real-time Active Pipeline Integrity
Detection (RAPID) system is a 

distribute b msor network integrated 

on abc ''o" ' o' m, ’ si

Piezoelectric , msors and actuators 

are embeddc
Kapto i mi f'

m m monitoring provides 

diagnostn mm rnation on pipeline
health ' '

Coordinating demonstration of test unit
on ' ' ^ I ' . i /

ft pipeline system in the 
wild fields Mobile Computing Device for

Remote Data Processing * 
Diagnostics■

wfim
M

.**•***«#** *

SMART Layers / 
Sensor Network /

.* / .* • |
(?* \ **. */

............_

Fixture and
Protection Hoods

Ruy-jrtlfced
Ivh-Iaoi*

■
I

I thin dielectric
I lcAcceller ! 'MO System for In-Situ

(Ref: Accellent, R Banerjee;

2014
1Develo 8I
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detected the technology through the 

' l' ' I ' chfusion program
Spin-off of University of Kentucky
i '-ejector rhi'l r > i, if vm d in the
camera

< , out 600 frames on R v o ot
to me * r, ' i vm ; r, >, one picture
/ vm- R sally creates data for calculations 

in ASME B31G and RSTRENG

analysis is provided in real t 
minimal skills required from

Cost: IS fA

■ P r-i /“*%-1

■

h
operator.U IC

Demonstration of the Seikowave system at 
- ,i April 180 2013

2014imu 9
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s
Ml : reject on development of an
automated welding unit for installation of 

service laterals

RDI is partnering with GTI in Phase 2, 
which will focus on commercializatit n J 
prototype developed in Phase 1,

Automated welding:

improves weld integrity and
repeatability
i Ph dependenc'm highly 

■ /peiiencrd
supply
Marriott , 
operatora
we dtno - wwation

der, who are short in

v operation by removing
the excavaw , d r, me sv

A

Prototype of Automated Welding Unit
(Ref: GTI, Dennis Jarnecke)

2015
HIDevelo

A
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Certain older vintages of polyethylene 
• H 11 -ipes require replacement due to
brittle material behavior

Pipe splitting technique involves 
splitting vintage Aldyl-A pipe and 
simultaneously inserting new I ^ . ripe

9 path "

Methodology is "trenchless ml lower 
in cost compare' »> m 'ation

Many pipe splitting tools are not
standardized, often r -on ung custom 
builds and training

GTi project on development of
standardized PE pipe splitting toolkits 

n 1 , well t , .-mdelines and training
for the industry

ii

Mini-GRUNDOTUGGER from IT Technologies

mDevelo 11
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> f ; impulsion Laboratory of Nasa 

*i ' idena has deve 

miniaturized metis i A - ctor to be 

mounted on a UAL 

methane sources c

Am Jsion of 10 ppb with an open
path of 20 cm by using 3,3 pm
absorption band.

/ " / vs to go frc m ♦ - , < ' 1 ethane
indicate i 1 I , 'm king the 

plume,

man v mounts i-aa UAVfor
rough terrain pipeline survey.
Senior project m , 3 ' ,| r,

' 'prosed partnership wi m , '
complete developm-v md
adaptation to c > iseds.

*
DC
ars

Prototype of Methane Detector by JPL (March 2013)

2015imu 12
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Continuously monitor pipeline ud provide
i *<• d yy i -, -g of potentially explosive leaks.

System is set up in area where leaks can be 
created and controlled for testing purposes.

_

Testing of this system consists of
monstration of sensor efficacy

=■ -aluafe sensor response to leaks in typical 
operating scenarios and weather conditions
' rify sensor freed*, n ti ,m sensitivity to other 

ambient gases

i

—m

mmmtmmme*■

%
(■■I

—■■■II

nBBBBBBBBBHi^^B.
iisvisSfesjcmsc

Current, - ollecting data from the facility’s
scheduler • i \> ak training classes and from 
planned leaks from the team.

■1
wn»ngi«

f v tem consists of sensor,, weather station, 
camera and computer ops station.

the 1 (< ' •' <i all Grants)Project
Installed Remote Methane Leak Detector at PG&E 

Livermore Training Center (February 2013)
, 2 mim j^jgi 13
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■

Demonstrated tb " m 

adequate locations latency 

is less than few seconds

Install Silverspring Networks 

modem on ERX to collect 

and transport lo ^ ' ressure 

now infofrnation towards 

th ' ont^ 6 I w m

■
■WS9A ■SHIl ■

wm
■M

■

Cost effective alternative to 

cellular servic/ dedicated
wireless network.

ERX Unit and Data Collector Unit

2013imu 14
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Assure physical separation
<111<1 < nntroi room from the

external network

Controls and authorizes 

transfer of information from 

the public network to the
Centre6 ! m ,n

Hardware-based (“security 

m i non' i'U ri/11 < ^ ■'
software flaw- /mb 

configuration errors.

Does not require any 

administration.

i

Distributed
sensors netwok

Control Room

Other information

ERX Unit and Data Collector Unit

2013imu
A
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i nt

W"'yy>7 ;%%>< 'fW/iU,Ar/i'ty, hb'h yyyuy- -y /by;
- Know its infrastructure
- Identify threats, both existing and of potential future importance 

s and p.s w, r
y and implement appropriate measures to mitigate risks

- Measure performance, monitor \< ,»<- ,wn now' . ffr; ufr.otiveness of its
programs, making * ; ^ , www " !< ,

- /

1

Current R&D and Innovation Portfolio 
leveraging collaborative R&D

System Operation and Control
+ CE

Knowledge Management

Emergency Preparedness

-
Measurement

Damage Prevention
4%

In Line Inspection
Other
19%

Compression Stations
4%

Leak Management
7%integrity

12% FHfiSA “Integrity Management for Gas Distribution
Pipelines. Report of Phase 1 investigations” 
December 2005 17
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m&'%&■% si STviTfafa an * m «

1. Susceptibility of older plastic pipe to premature brittle-like cracking.
2. Grandfathering provisions in 49 CFR Part 192.
3. Excavation damage by third-parties (dig-ins).
4. Operators unaware of the location and specification of the pipe in the ground.

0%
3%
5%
0%

6. Aging infrastructure and interacting threats. 1%
7. Infrastructure, maintenance, and parts. 3%

9. Ineffective or inadequate gas leak identification and response.
10. Pipe with mechanical/strength characteristics susceptible to failure.

3%
22%!

12. Lines unable to accommodate in-line inspection tools, such as smart pigs. 54%

14. Remote-controlled and automatic shutoff valves. 0%

r 92%iTOTAL ■ 18!

SB GT&S 0065761



lie......
§£ m

KSU
/*' m

4
inc^A

C v;.:
mJEIMI NACE

A NOVA' .BK

' liROi'J!
£>Mm/vr

gtL
'

Sfiplua6i MANAGIisu KiSK

TWI
IB1F pRQ>

Aetiologies
rpBO

A
OTD KINDER MORGANniDGEBIS.

»-\ +■ i »■“» -"i j fw m J fit

Z
19

SB GT&S 0065762



®

Objectives Needs and Gaps ■ rojects and Technologiesi
2013 2014 2015 >2015

PF?Cl'‘

FRCi't

Satellite Observation

Aerial Surveys Drones

Image Analysis

iOptic Fiber (Cost Reduction)Detect Construction 
Equipment/Activity 1• Ground Acoustic Sensors 

Signal Analysis

J -P' 7Video Surveillance

Electronic Tence
Prevent 3rd Party 

Damage
Eliminate False Alarms Multiple Signal Analysis

OTDLocate Construction Equipment .* GPS Localization

• Best Practices

.iOTDGround Penetrating Radar
Control HDD

OTDAcoustic detectors

XYZ localization sensor

.. OTD.GIS location validation
Locate Pipelines

Pipeline ROW markers k
DeploySmart Phone Solutions

Improve Communication Design
Standardization

• PG&E participating
k

eploy

Design Test Develop

20
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...... and Innovation is part of the Continuous
Improvement Framework introduced at PG&E following 

the principles of PAS 55

- Sustainable best practice processes 

for all aspects of operations, clearly 

documented
- Continuously understanding and 

managing risks
- Requires independent evaluation to 

achieve accreditation, and continuous 

improvement and evaluation to 

maintain accreditation

21
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53 Active Projects, 17 in Evaluation (a,APm3^,2013), more 

to come:

Contacts:

Redacted
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