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ATTRIBUTES FOR COMPARING OPTIONS

The following are the major attributes for comparing the pros and cons of each option:

Long-Term Reliable Load Serving Capability – Does the option allow the ISO to reliably 
serve load for at least 10 years without building another major new line into the San Francisco 
Area?
Capital Cost – How much would this option cost and is there a risk of significant cost 
escalation?
Economic Benefits- Does this option decrease or increase power losses and does it promote 
more economic generation dispatch?
Import Security – Will the option improve the overall security of power imports into the San 
Francisco Area?
Ability to permit and construct – Are there significant uncertainties associated with the ability 
to permit and construct the project when needed?

A. Load-serving capability
1. Lead time vs. need load growth: time required for siting (e.g., routing through 

congested areas vs. through existing right of way), permitting, construction 
clearances, etc.

2. Location of increased capability (San Francisco, Peninsula, Greater Bay 
Area, etc.)

B. Reliability
1. Infrastructure diversity, redundancy, size of largest contingency, etc.
2. System stability, controllability, and need for related operational controls (e.g., 

DC runback, RAS)
3. Operational complexity

C. Environmental effects (emissions, visual effects, etc.)
1. Type and magnitude of environmental effects
2. Location of environmental effects (environmental justice, concentration or 

dispersion of effects, etc.)
D. Cost, including effect on ratepayers, expressed as net present value

1. Capital Cost of construction including ability to construct given permitting 
requirements, construction clearances, etc.,

2. Financial effects of postponed/accelerated construction start dates.
3. Operational costs

a. System power losses
b. Effect on economic generation dispatch
a. Frequency, duration, and cost of expected maintenance
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SELECTION OF THE PREFERRED LONG-TERM OPTION

To provide anmore objective comparison between the five long-term options being considered, a 
decision matrix was developed (this has not been completed at this time and therefore a 
matrix is not included in this draft report) .  The main objective is to select a preferred long-
term option that will provide reliable load serving capability, which thatnot only can be 
permitted and made operational in time to meets the applicable planning criteria, but also should 
be in a manner that is economic, and environmentally sensitive to the affected areaspotentially 
impacted by the option and is considered to be most successful in being permitted and in 
operation when required.  The following are the criteria and a perspective weight distribution:
[Modify the following using criteria from page 1.]

1. Meeting the applicable Cal-ISO and the Supplementary Guide for Application of the 
Criteria for San Francisco (?% weight),

2. Project cost and potential impact to the Greater Bay Area transmission facilities (?% 
weight),

3. The level of required permitting from either the State, Federal or Cities (?% weight),

4. Sensitivity to the environmental justice issue (?% weight),

5. Having required the least amount of system losses (?%).

To compare these alternatives, a scoring scale from 0 to 2 is utilized.  The alternatives are 
compared based on a relative scale of comparison.  For the most favorable alternative, a score of 
2 is given, and 0 is for the least favorable alternative.  In the event that the total score is close, 
then the performance based on the extreme planning criteria (i.e., magnitude of load loss for the 
substation bus outage) is used to make the recommendation.  The idea is to select the most 
economic alternative, which would give the most performance for the similarly priced 
alternative.

Below are the Pros and Cons of the Long-Term Options being considered followed by a decision 
matrix supporting the preferred option chosen.
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The Table below lists the advantages and disadvantages of each long-term option being considered.

Alternatives Advantages Disadvantages Stakeholder Comments

Option 1 – Do Nothing -Do 
nothing beyond utilizing the 
transmission facilities planned 
to exist once the Revised 
Action Plan for San Francisco 
is fully implemented by the end 
of 2007.  Full implementation 
of the Action Plan is expected 
to provide adequate increase
load serving capability to the 
San Francisco Peninsula Area
to about xx MW.  This is 
expected to be sufficient until 
the summer of 2011 when 
additional load serving 
capability will be needed to 
meet the anticipated power 
needs for the area will increase 
to YY MW.  Estimated
implementation cost:  $0.

�x�� Deferred transmission 
investment. (D.2)

�x�� Option value of future 
load serving 
technologies/projects.

�x��

�x�� Does not meet the goal of 
establishing a Long-Term 
Reliable Load Serving 
Capability for projected load 
growth after 2011.  (A.1)

�x�� Continues reliance on 
importing power on 
transmission lines only 
through the SF Peninsula 
corridor.  (B.1)

�x�� Will expose load to unreliable 
load serving conditions.  (B.2)

�x�� Increased line losses.  (D.3.a)
�x�� Installing future transmission 

projects may be more difficult 
with time.  (A.1, D.2)

�x�� Environmental effects?  (C)
�x�� Operational costs other than 

line losses?  (D.3)

Option 2 – Rely on Load 
Management / Distributed /
Renewable Generation to 
serve SF Peninsula load 
beyond 2011 – This option 
assumes that in addition to the 
load management programs that 
are captured within the PG&E’s 
annual load forecasting process, 

�x�� Deferred transmission 
investment.  (D.2)

�x�� Option value of future 
load serving 
technologies/projects.

�x�� It is uncertain that new lLoad 
management initiatives will 
be taken and if 
taken,reductionwill may not 
materialize.  (A.1)

�� Lack of visibility of new load 
management initiatives makes 
it difficult to estimate that 
even if new load management 

�x�� Environmental effects?  (C)
�x�� Operational costs other than 

line losses?  (D.3)
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Alternatives Advantages Disadvantages Stakeholder Comments

new load management, 
distributed and renewable 
generation programs will be 
established to serve the San 
Francisco Peninsula load 
beyond 2011.  Estimated MW
load reduction?  If met, how 
long will this defer need for 
additional load serving 
capability?  Estimated 
implementation cost:  $xx.

programs are established, till 
what year will these be 
enough to meet San Francisco 
Peninsula’s load serving 
capability needs. 

�x�� Continues reliance on 
importing power on 
transmission lines only 
through the SF Peninsula 
corridor.  (B.1)

�x�� Could expose load to 
unreliable load serving 
conditions (need details).  
(B?)

�x�� Installing future transmission 
projects may be more difficult 
with time.  (D.2)

�x�� Capital cost of this option is hard 
to estimate at this time.

�x�� Installing future transmission 
projects may be more difficult with 
time.  (A.1)

Option 3 – Upgrade & 
Replace Existing Facilities-
Utilize existing transmission 
infrastructure to support 
existing and anticipated load 
growth in the area.  When 
needed, employ replacing, 
reconductoring, rerates and 
operating solutions to mitigate 
overloads and increase load 

�x�� Deferred transmission
investment.  (D.2)

�x�� Option value of future 
load serving 
technologies/projects.

�x�� For a portion of the line, 
existing rights of ways 
and corridors are will be 
utilized.  (A.1)

�� This option is dependent on 
therequires timely 
identification, permitting and 
construction of many 
transmission system upgrades.

�x�� This option could require  
more reinforcement within 
San Francisco.  (A.1)

�x�� Increased Continued reliance 
on importing power across the 

�x��
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Alternatives Advantages Disadvantages Stakeholder Comments

serhvingserving capability for 
facilities serving the Greater 
Bay Area.  No new 
transmission infrastructure is 
anticipated. The potential 
capital cost of this option is 
estimated at $114 million. This 
option is estimated to serve 
theexpected to provide XX MW 
of additional load serving 
capability to the San Francisco 
Peninsula, which should be 
sufficientload reliably until 
Year XXXX, based on current 
load growth projections.
Estimated implementation cost:  
$xx.

SF Peninsula corridor and 
Martin substation.  (B.1)

�x�� Will increase system power 
losses.  (D.3.a)

�x�� The improved load serving 
capability provided by this 
option will be good until Year 
XXXX. Additional projects 
will be needed to serve the 
load beyond Year XXXX, 
which means added costs.  
(A.1)

�x�� Cost of economic dispatch.  
(D.3.b)

�x�� This option reduces real-time 
operational flexibility during 
construction, because of the 
added need of takingfor
clearances of several existing 
facilities to implement the 
projects outlined for this option. 

�x�� Installing future transmission
projects may be more difficult 
with time.  (A.1, D.2)



Comments from Laura Douglass – PG&E

Alternatives Advantages Disadvantages Stakeholder Comments

Option 4 – Trans-Bay Cable 
Project - A new ±400kV, 400 
MW High Voltage Direct 
Current (HVDC) submarine DC 
cable proposed by an 
independent developer 
(Babcock & Brown) installed 
between Pittsburg Substation in 
the East Bay area and Potrero 
Substation in San Francisco.
The potential capital cost of this 
option is estimated at $295 
million. This option is estimated 
to provide xx MW of additional
load serving capability to serve
the San Francisco Peninsula 
load reliably, which should be 
sufficient until Year XXXX
based on current load growth 
projections.

�� The improved load serving 
capability provided by this 
option will be good until 
Year XXXX.

�x�� Provides fully controllable 
bi-directional power 
delivery up to 400 MW, 
thus brings in the 
flexibility of supplying a 
“desired” amount of 
power into San Francisco 
as needed in real time, 
with flexibility of 
developing a Runback 
scheme.  (B)

�x�� This option improves 
diversity by providing a 
new route of delivering 
power to San Francisco. 
(B.1)

�x�� The ability to permit and 
build this project in a 
timely manner rRequires 
about three years lead-
time as compared to six 
years for Options 5 and 6. 
(A.1)

�x�� Site Control of HVDC 
terminal location has been 
established.  (A.1)

�x�� EIR commenced: no 

�� Environmental process not 
complete

�x�� Several non-traditional 
engineering studies required 
to integrate the DC converters 
into the AC system.  (D.1)

�x�� New largest contingency loss 
of source to the San Francisco 
Peninsula (i.e. loss of 400 
MW HVDC line).  (B.1)

�x�� Extended repair time for 
forced outages compared with 
overhead line options.  (D.3.c)

�x�� Having to build and operate 
the cConverter stations adds
new complexity to operating 
the transmission system
within the SF Greater Bay 
Area.  (B.3)

�x��
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Alternatives Advantages Disadvantages Stakeholder Comments

adverse comments 
received on notice of 
preparation by responsible 
agency.  (A.1, C)

�x�� DC connection inherently 
improves angular stability.  
(B.2)

�x�� Doesn’t require increased 
risk of load dropping due 
to clearance requirements.  
(B.3)
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Alternatives Advantages Disadvantages Stakeholder Comments

Option 5 – Moraga-
Potrero 230 kV Line -
A new 230 kV AC line 
from Moraga Substation 
in the East Bay area to 
Potrero Substation in 
San Francisco.  This 
new line would be a 
combination of  
overhead and 
underground 
conductors. The line 
will run from Moraga to 
the San Francisco Bay 
and then run beneath 
San Francisco Bay to 
Potrero.  It is anticipated 
that PG&E would 
permit and build this 
line The potential capital
cost of this option is 
estimated at $274 
million. With about 275 
MW flowing into San 
Francisco through this 
new line, this option is 
estimated to reliably 
serveexpected to 
provide xx MW of
additional load serving 
capability to the San 
Francisco Peninsula

�x��
�� The improved load serving 

capability provided by this 
option will be good until Year 
XXXX

�x�� For a portion of the line, existing 
rights of ways and corridors will 
be utilized.  (A.1)

�x�� This option improves diversity 
by providing a new route of 
delivering power to San 
Francisco.  (B.1)

�x�� This option can be enhanced to 
provide 230 kV service to the 
Oaklandarea. The economic 
benefits (if any) and viability of 
this enhancement, however, need 
to be evaluated.  (A.2)

�x��   
�x�� May require up to six years 

lead-time as compared to three 
years for Option 4.  (A.1)

�x�� Requires series reactors to 
assist in control of power 
delivery.  (B.2)

�x�� EIR process has not been 
initiated.  (A.1)

�x��
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Alternatives Advantages Disadvantages Stakeholder Comments

load  , which should be 
sufficient until Year 
XXXX based on current 
load growth projections.
Option 6 – Tesla-
Potrero 230 kV Line -
A new 230 kV AC line 
from Tesla Substation to 
Potrero Substation.  This 
option will either utilize 
or convert existing 
transmission faculties 
leading into and through 
the Peninsula and San 
Francisco areas from 
Tesla to Potrero.  New 
line construction across 
and above San Francisco 
Bay will be installed.
The potential capital 
cost of this option is 
estimated at $457 
million. With about 200 
MW flow on the new 
line, this option is 
expected to provide xx 
MW of additional load 
serving capability to the 
San Francisco 
Peninsula, which should 
be sufficient until Year 
XXXX based on current 

�� The improved load serving 
capability provided by this 
option will be good until Year 
XXXX

�x�� For a portion of the line, existing 
rights of ways and corridors will 
be utilized.  (A.1)

�x�� This option improves diversity by 
providing a new route of delivering 
power to San Francisco.  (B.1)

��
�x�� While this option involves 

importing power across San 
Francisco Bay as compared to 
all imported power now being 
routed through the San 
Francisco Peninsula,

�x�� tThis option would include the 
significant difficulty of 
building a major new 
transmission line and new 
supporting towers above San 
Francisco Bay.  (A.1)

�x�� May require up to six years 
lead-time as compared to three 
years for Option 4.  (A.1)

�� Provides ?? MW of import 
capability to the San Francisco 
Peninsula which is about % less 
than provided under Option 3 
(400 MW)

Requires series reactors to assist in 
control of power delivery.  (B.2)

�x��
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Alternatives Advantages Disadvantages Stakeholder Comments

load growth 
projections.estimated to 
reliably serve the San 
Francisco Peninsula 
load  until Year XXXX
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Option 1 – Do Nothing -Do nothing beyond utilizing the transmission facilities planned to exist once the Revised Action Plan for 
San Francisco is fully implemented by the end of 2007.  Full implementation of the Action Plan is expected to increase load serving 
capability to the San Francisco Peninsula Area to about xx MW.  This is expected to be sufficient only until the summer of 2011
based on current load growth projections.  Estimated implementation cost:  $0.

Option 2 –Load Management / Distributed Generation –In addition to the load management programs already captured within 
PG&E’s annual load forecasting process, assumes able to establish xx MW of new load management and yy MW of new distributed 
generation to serve the San Francisco Peninsula load.  If project assumptions are met, this will defer need for additional load serving 
capability through 2018, given current load growth projections.  Estimated implementation cost:  $xx.

Option 3 – Upgrade & Replace Existing Facilities- Replace, reconductor, or rerate existing transmission infrastructure and 
implement operating solutions as needed to mitigate overloads and increase load serving capability for facilities serving the Greater
Bay Area. This option is expected to provide at least xx MW of additional load serving capability to the San Francisco Peninsula, 
which should be sufficient through Year 2018 based on current load growth projections.  Estimated implementation cost:  $114 
million.

Option 4 – Trans-Bay Cable Project– Install a new ±400kV, 400 MW High Voltage Direct Current (HVDC) submarine DC cable 
proposed by an independent developer (Babcock & Brown) between Pittsburg Substation in the East Bay area and Potrero Substation 
in San Francisco. This option is estimated to provide at least xx MW of additional load serving capability to the San Francisco 
Peninsula, which should be sufficient through Year 2018 based on current load growth projections. Estimated implementation cost: 
$295 million.

Option 5 – Moraga-Potrero 230 kV Line– Install a new 230 kV AC line from Moraga Substation in the East Bay area to Potrero 
Substation in San Francisco.  This new line would be a combination of overhead and underground conductors running from Moraga 
to the San Francisco Bay and then run beneath San Francisco Bay to Potrero.  It is anticipated that PG&E would permit and build 
this line. With about 275 MW flowing into San Francisco through this new line, this option is expected to provide at least xx MW of 
additional load serving capability to the San Francisco Peninsula, which should be sufficient through Year 2018 based on current 
load growth projections.  Estimated implementation cost:  $274 million.

Option 6 – Tesla-Potrero 230 kV Line– Install a new 230 kV AC line from Tesla Substation to Potrero Substation.  This option 
will either utilize or convert existing transmission faculties leading into and through the Peninsula and San Francisco areas from 
Tesla to Potrero.  New line construction across and above San Francisco Bay will be installed. With about 200 MW flow on the new 
line, this option is expected to provide at least xx MW of additional load serving capability to the San Francisco Peninsula, which 
should be sufficient until Year 2018 based on current load growth projections. Estimated implementation cost:  $457 million.
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Option 1
Do Nothing

Option 2
Load Management

Option 3
Upgrade & Replace 
Existing Facilities

Option 4
Trans-Bay Cable 

Project

Option 5
Moraga-Potrero 230 

kV line

Option 6
Tesla-Potrero 230 

kV line
A.  Increase in load-
serving capability

0 MW.  __ MW decrease in 
projected load. 

__ MW. ___ MW (about 400
MW flow).

___ MW (about 275
MW flow).

___ MW (about 200
MW flow).

A.1  Lead time vs. load 
growth

Installing future 
transmission projects 
may be more difficult 
with time.  

Does not meet 
projected load growth 
after 2011.  

Installing future 
transmission projects 
may be more difficult 
with time.  

Load reduction may 
not materialize.  

Installing future 
transmission projects 
may be more difficult 
with time.  

For a portion of the 
line, existing rights of 
way and corridors 
will be utilized.  

Requires timely 
identification, 
permitting and 
construction of 
transmission system 
upgrades within San 
Francisco.  

Projected to become 
operational about 
three years from 
project approval. 

Site Control of 
HVDC terminal 
location has been 
established.  

Preliminary 
environmental work 
started about 1 year 
ago.  EIR 
commenced: no 
adverse comments 
received on notice of 
preparation by 
responsible agency.  

Projected to become 
operational up to six 
years after project 
initiation.  

For a portion of the 
line, existing rights of 
way and corridors 
will be utilized.  

EIR process has not 
been initiated.  

Projected to become 
operational up to six 
years after project 
initiation.  

For a portion of the 
line, existing rights of 
way and corridors 
will be utilized.  

This option would 
include a major new 
transmission line and 
new supporting 
towers above San 
Francisco Bay.

A.2  Location of 
increased load-serving 
capability

This option can be 
enhanced to provide 
230 kV service to the 
Oakland area. 

B.  Reliability Could expose load to 
unreliable load 
serving conditions 
(details?).

Provides fully 
controllable bi-
directional power 
delivery up to 400 
MW, with flexibility 
of developing a 
Runback scheme.
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Option 1
Do Nothing

Option 2
Load Management

Option 3
Upgrade & Replace 
Existing Facilities

Option 4
Trans-Bay Cable 

Project

Option 5
Moraga-Potrero 230 

kV line

Option 6
Tesla-Potrero 230 

kV line
B.1  Infrastructure 
diversity, redundancy, 
etc.

Continues reliance on 
transmission lines 
only through the SF 
Peninsula corridor.  

Continues reliance on 
transmission lines 
only through the SF 
Peninsula corridor.  

Continues reliance on 
transmission lines 
only through the SF 
Peninsula corridor.  

This option improves 
diversity by providing 
a new transmission 
route to San 
Francisco.  

New largest 
contingency loss of 
source to the San 
Francisco Peninsula 
(i.e. loss of 400 MW 
HVDC line).  

This option improves 
diversity by providing 
a new transmission 
route to San 
Francisco.  

This option improves 
diversity by providing 
a new transmission 
route to San 
Francisco.  

B.2  Stability, 
controllability, etc.

Will expose load to 
unreliable load 
serving conditions
(details?).  

DC connection 
inherently improves 
angular stability.  

Requires series 
reactors to assist in 
control of power 
delivery.  

Requires series 
reactors to assist in 
control of power 
delivery.  

B.3  Operational 
complexity

Doesn’t require 
increased risk of load 
dropping due to 
clearance 
requirements. 

Converter stations 
add new complexity 
to operating the 
transmission system.  

C.  Environmental effects EIR commenced: no 
adverse comments 
received on notice of 
preparation by 
responsible agency.

C.1  Type and magnitude 
of environmental effects

C.2  Location of 
environmental effects
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Option 1
Do Nothing

Option 2
Load Management

Option 3
Upgrade & Replace 
Existing Facilities

Option 4
Trans-Bay Cable 

Project

Option 5
Moraga-Potrero 230 

kV line

Option 6
Tesla-Potrero 230 

kV line
D  Cost

D.1  Construction cost $0 Capital cost is hard to 
estimate at this time.

$114 million $295 million

Several non-
traditional 
engineering studies 
required to integrate 
the DC converters 
into the AC system.  

$274 million $457 million

D.2  Change in 
construction cost

Deferred transmission 
investment.

Installing future 
transmission projects 
may be more difficult 
with time.  

Deferred transmission 
investment. 

Installing future 
transmission projects 
may be more difficult 
with time.  

Deferred transmission 
investment. 

Installing future 
transmission projects 
may be more difficult 
with time.   

D.3  Operational cost

D.3.a  System power loss Increased line losses.  Will increase system 
power losses.  

D.3.b  Economic dispatch Cost of economic 
dispatch.  

D.3.c  Maintenance cost Extended repair time 
for forced outages 
compared with 
overhead line options.  

Miscellaneous Option value of future 
load serving 
technologies / 
projects.

Option value of future 
load serving 
technologies / 
projects.

This option reduces 
real-time operational 
flexibility during 
construction, because 
of the need for 
clearances of existing 
facilities.



Preliminary 
Project Cost

(+/- 50% Estimate)

Impact to the 
Greater Bay Area 

Transmission 
Facilities?

Impact On 
Economic 
Generation 
Dispatch

Required 
Permitting

Sensitivity to 
Environm ental Justice 

Issues?

Cost of Reduction or 
Increase in Syatem 

Losses 
Timing TOTAL 
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1 Option 1 – Do Nothing 

2 Option 2 – Upgrade & Replace 
Existing Facilities

3 Option 3 – Trans-Bay Cable 
Project 

4 Option 4 – Moraga-Potrero 
230 kV Line 

5 Option 5 – Tesla-Potrero 230 
kV Line 


