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System

Managing Non-CO, GHG Emissions
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Stanford GCEP Non-CO2 Workshop
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Pipelines delivering to the PG&E System
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4. El Paso Natural Gas Compan

6. Kern River Gas Transmission Compan

14. Questar Southern Trails Pipeline Company

16. Southern California Gas Company
17. TransCanada's - GTN System

21. Transwestern Pipeline Compan



Malin, Oregon
NORTHERN SYSTEM - REDWOOD PATH — Line 400/401
* GTN - Canadian source gas
» 2.2 Bcf/d Capacity
» Malin, Oregon to Antioch and Panoche
» 1-36”7, 1-42” Parallel pipes with full remote capability

SOUTHERN SYSTEM - BAJA PATH — Lines 300 A/B
» El Paso / Transwestern / Kern River /
Questar Transmission - Southwest and
Rocky Mountain source gas
» 1.2 Bcf/d Capacity
Antioch » Topock, Arizona _to Milpitas _ o
» 2 — 34" parallel pipes with semi-remote capability
CALIFORNIA GATHERING - SILVERADO PATH
 Local Production - Sacramento &
San Joaquin Valleys

Milpitas

MILES OF PIPE

Transmission 6,300 Panoche 110 MMcf/d
Distribution 40,032 * Numerous interconnects
Gas Gathering 500

DISTRIBUTION CUSTOMERS
4.2 Million Customers
PIPELINE SYSTEM INVENTORY

4.0 Bcfto 4.6 Bcf
« 600 MMcf Swing

Topock_Arizona
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Non-core Off-system

Electric Generation
Core Market

IR A

Non-core On-system
2,668 MMcf Average Daily Demand

I Redwood

] Baja
] Silverado




Major Stations

Controlled and monitored by
f;ﬁ--JGefber PG&E Gas System Operations

.. Delevan




2} California Gas Transmission's Pipe Ranger
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Gas Composition Data
Historical Supply and Demand
‘Supply and Demand Forecast

Storage Activity

Physical Pipeline Capacity




Natural Gas Is a Mixture of Gases

Mixture varies depending on source

Primarily methane

Usually less than 1% CO,

Satisfactory appliance operation requires limiting

variability
N2 [ 096%
|
'
| Propane | 0.15%]|
| _




PG&E 2007 Natural Gas System GHG Emissions

(metric tons CO2e, including de minimis emissions)

258'?57 297,162

W Stationary Combustion Emissions
O Fugitive Emissions

O Process Emissions

731,219
(57%)
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Vented (Process) Emissions
 Pipe blow downs for maintenance and construction
« Controllers and operators in remote locations
Fugitive Emissions
« Distribution and transmission pipe leakage ‘
« Gas meters and fittings
« Compressor stations
e Metering and regulator stations

i

Combustion at Compressor Stations
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 Reduce venting for maintenance and construction
« Use pipeline drafting procedures
« Cross-compression

 Replace high bleed controllers and operators with
low bleed or electric driven controllers

« Thermal oxidizers on glycol dehydration systems to
oxidize methane and other hydrocarbons

 Reduce fugitive emissions - prioritize by safety and
then by volume/savings
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Good
Based on incidents and statistically valid data
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« Main and services leakage data
 Pipeline venting
b « Controllers and operators

Not So Good
‘ Based on activity such as # meters or mileage 3
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 Meter leakage

 Meter/regulator station leakage
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 Leak Repair Costs and Methods
- k'
o e Tools to Calculate Costs/Effectiveness %
3 3B
Leakage Rate Data Per Incident F

e Customer meter sets 3

{ « Meter and regulator stations
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« Main and services leakage data
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Understand overall Gas System impact
Establish priorities for attention
Estimate cost effectiveness of mitigation strategies

Measure effectiveness of mitigation strategies
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Reduced Venting

Scenario 1

Blow-Down without Drafting or
Cross-Compressing

386 MeTnCO2e/MMCF 216 MMCF
83,416 MeTnCO2e

624 psi
CLﬁED (Average) CLﬁED
 § § — ‘ Ll ]

UPSTREAM #1 #9 DOWNSTREAM



Reduced Venting

Scenario 2

Blow-Down with Drafting,
No Cross-Compression

216 — 115.2 =100.8 MMCF

354 psSi o ®
CLﬁED (Average) CLﬁED
 § § — ‘ Ll ]

UPSTREAM #1 #9 DOWNSTREAM



Reduced Venting

Scenario 3

Blow-Down with Drafting and
Cross-Compression

e Supply gas to 1,450,875
homes for a day in
California

155 NG Honda Civics Iin
PG&E fleet—the saved
NG is enough to power
the Honda Civics for 23
years

216 - 26.3=189.7 MMCF

Compressor

74 psi
(Average)
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Methane Reduction Potentials

(Cost Effectiveness. in the Current Gas System

Remains to be Verified)
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C Total Cost of
OSt _ Mitigation (%) 4
¢ Effectiveness = e
i ($/ton) Total tons of_re(_juctlon In
methane emissions (tons) -

i

.« Determining the cost effectiveness of measures allows "
| for prioritization of mitigation
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Figure 3: Achievable emissions reductions (MMTCO; Eq.) for all sources in 2020
(DR= 4 percent and TR= 0 percent)
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Figure 7: Achievable emissions reductions (MMTCO, Eq.) for all sources in 2020
(DR= 20 percent and TR= 40 percent)
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Oorur s for Distribution System Reduct

/

Technology

Electronic monitoring at
large surface facilities’
Replacement of cast
iron/unprotected steel
pipeline”

Replacement unpmtected
steel services’

Inspection and

maintenance (pipeline
leaks)'

Inspection and
maintenance (enhanced)

Note: MP: market penetration: RE: reduction efficiency; TA: technical applicability: costs are in year 2000 USS/MTcqz gy
1: USEPA (2004) & CEC (2005): 2: IEA (2003) & USEPA (2004)
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Options for
Processing &
Transmission

System

Reductions

Technology

Capital

cost

Surge vessels for
station/well venting’

$11,216

Replace high-bleed with

low-blesd pneumatic
devices’

$14.01

Replace high-bleed
poewmatic devices with
compressed air systems'

$7.09

Reducing glyeol
circulation rates in
debydrators’

$0.00

Installation of flash tank
sepm*alml

$32.50

Replace reciprocating
engines with gas turbines”

$166.52

rod packing (Static-Pac)

$14.58

Eeplace wet seals with divy
Sﬂlxoﬂcem%iﬁlyl
COMpPresLors

$96.68

Alternating start-up
pm_mdl.m dnltmg
miaintenance

$0.00

Catalytic converter’

$91.46

Fuel gas retrofit for blow-
down valve'

$1.04

Portable evacuation
compressor for pipeline
ventin

$318.58

Inspection and
maintenance (pipe]mel
leaks in transmission)

$786.60

Inspection and

50.57
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