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BEFORE THE
PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

Order Instituting Rulemaking to Integrate and )
Refine Procurement Policies and Consider )     R. 10-05-006
Long-Term Procurement Plans )

)

Reply Comments of the California Wind Energy Association
on the August 24-25 CPUC Workshop on CAISO and PG&E 

Renewable Integration Modeling Methodologies

The California Wind Energy Association (CalWEA) respectfully provides the following 

reply comments in response to the September 21, 2010 comments from parties on the CAISO’s

and PG&E’s proposed methodologies for modeling the integration of renewable generation into 

the California electric system.  An administrative law judge’s ruling dated September 8, 2010

(Ruling) requested these comments, and a further ruling dated October 1 asked parties to 

address several additional matters.

CalWEA appreciates the substantial effort that the CAISO and PG&E have devoted to 

modeling how the operational requirements of the California electric system may change once

renewable generation provides 33% of the state’s electric resources in 2020.  CalWEA believes

that this effort has been most beneficial in summarizing the limits of our knowledge and 

experience today with integrating renewables and in identifying the many questions that need to 

be answered before the Commission can have confidence that the state has the resources 

necessary to integrate 33% renewables.

CalWEA was pleasantly surprised with the extent to which it agrees with many of the 

opening comments of other parties on renewable integration issues.  In particular, CalWEA 

strongly agrees with the perspective that, in light of the many uncertainties in the path that 
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California will take to reach 33% renewables and in the market conditions that will exist in 

2020, at the present time the Commission should refrain from making definitive decisions on 

how many and what kind of resources will be needed to integrate 33% renewables.1 CalWEA

concurs with SCE that the Commission should focus on a “least regrets” set of actions that can 

be undertaken now, in the face of substantial uncertainty, because they appear necessary under a 

wide range of assumptions and have a relatively limited potential for creating stranded 

investment.”2   Similarly, the CAISO’s comments call for the Commission to focus on 

developing the tools to analyze integration issues and to adopt only “the minimum measures 

that must be taken now to allow for the process to mature and evolve” over the next decade.3

Based on the opening comments, CalWEA has assembled the following list of the most 

important steps that the Commission should take now to further its ability to analyze integration 

issues.

• Better estimates are needed of the resource adequacy (RA) value of intermittent
renewable resources, i.e. their net qualifying capacity (NQC) for RA purposes.
CalWEA agrees with PG&E that the current Commission-adopted counting rules are 
not appropriate for long-term planning purposes.  CalWEA concurs with PG&E that a 
loss-of-load probability method that is based on a well-defined reliability standard 
should be used to estimate the future NQCs of existing and new RPS resources.

• Models of integration requirements need to be benchmarked to past conditions (e.g.,
to 2009) and tested on near-term scenarios, such as a 20% RPS in 2012 with a 17% 
PRM, which is much easier to forecast than 2020 scenarios.4  As a further reference, 
an All-Gas scenario for 2020 also should be tested. The models should be adjusted as 
warranted by the results of these tests.

• Integration models should be tested on a range of scenarios for 2020 loads and for the 
composition of the renewables portfolio in 2020, including different amounts of in-

1    See, e.g., comments of:  TURN, at 2; DRA, at 6-7; Calpine, at 1; CLECA, at 13; and WPTF at 1.
2 SCE Comments, at 3.   SCE’s idea of a “least regrets” policy is that procurement choices related to renewables 
integration should be made over a number of LTPP cycles, in a manner that retains flexibility and does not 
compromise either reliability or RPS compliance.
3    CAISO Comments, at 4.
4    PG&E Comments, at 7; TURN Comments, at 13.
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state and out-of-state renewables and the degree to which the integration requirements 
for out-of-state resources can be met by other balancing areas.5 At least a portion of 
the state’s 33% RPS needs will require little to no integration by the CAISO. At least 
one scenario should assume that one-quarter of the 33% RPS energy needs will fall 
into this category.

• CalWEA recommends the use of less-detailed, easier-to-run models, such as the 
PG&E model, if that is what is needed to run a broad range of scenarios and 
sensitivity analyses in order to screen and pare down a wide range of scenarios to a 
few critical ones to be studied with a more elaborate model (or models) to support
decision-making.

• The Vote Solar Initiative helpfully highlights the conclusion of NREL’s Western
Wind and Solar Integration Study that cooperation among balancing areas can reduce
the variability of intermittent resources and load, and thus minimize integration costs.
This study also concludes that sub-hourly scheduling can decrease substantially the
need for load following resources.6  The CAISO should attempt to incorporate the
impacts of greater cooperation among balancing areas and sub-hour scheduling into its 
integration model. FERC’s plans to add more flexibility to the inter-balancing-area
scheduling process may lead the CAISO to implement a new day-of commitment 
process which in itself will significantly reduce the lead time and forecast errors
associated with renewable generation.

• The CAISO and the utilities should focus over the next two years on acquiring actual 
data and experience with larger-scale solar thermal and solar PV projects.7

• Renewable resources should be allowed to contribute to system flexibility needs when 
it makes economic sense. It would not make sense to add a large gas turbine to 
regulate renewable resources only for a few hours in a year.8  Under such 
circumstances, it would be much more economical to curtail some of the renewables
for those few hours and cover their revenue loss (PPA plus PTC payments).

• Models should contain no artificial limits on importing flexibility into California and 
exporting intermittent generation from California.9

CalWEA does, however, disagree with some of the comments:

• We disagree with Pacific Environment’s assertion that cost of transmission has not
been accounted for.10  Transmission costs may not enter the calculation in the 
integration models discussed here, but they have been captured in other assessments, 

5   PG&E comments, 4.
6   Vote Solar Comments, at 3.
7   CAISO Comments, at 4.
8   WPTF Comments, at 2.
9   SCE Comments, at 5-7.
10   Pacific Environment Comments, at 23.
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including the Renewable Energy Transmission Initiative (RETI) which included all
interconnection and transmission costs. Transmission costs are also explicitly
accounted for in the utilities’ least-cost, best-fit (LCBF) RPS bid evaluation process.
What has not yet occurred is a full investigation of the cost of the distribution system 
upgrades that may be needed to achieve the heavy penetration of rooftop solar 
advocated by Pacific Environment.

• We take exception to SDG&E’s point that all of a sudden we should consider applying 
“cost causation principles to allocate additional balancing costs to renewable 
resources.”11 We caution SDG&E that attempting to apply “cost causation principles”
to assign integration costs to a single set of resources (renewables), without 
considering the flexibility requirements of loads or of other resources, is bound to 
become mired in controversy. For example, using cost causation principles, should
nuclear generators be responsible for the costs of all pumped-storage hydro units that 
specifically were added to the California grid in the 1980s to deal with the flexibility 
requirements of the baseload nuclear units?

CalWEA responds below to the additional questions posed in the Administrative Law 

Judge’s ruling dated October 1 which extended the due date for these comments.

1) With regard to the data used to develop wind and solar generation profiles:
 a) Is the data used by CAISO and PG&E adequate and appropriate?
b) If the data inadequate or inappropriate, what alternative data is currently publicly 
available?
c) Would using any alternative data have a material impact on the model’s results? 
Please explain.
d) What impact would changing the data have on the timing of the release of updated 
model results with the updated assumptions that will be employed in the 2010 LTPP 
cycle?

CalWEA Response: We understand that the CAISO and PG&E are using NREL wind and 

solar generation data for their studies. We also understand that the data have been adjusted by

Nexant (the consultants to the CAISO) to make the overall capacity factors of the CREZs where 

various projects are located more consistent with the capacity factors used in RETI. The

CAISO made further modifications to the data when generating minute-by-minute wind and 

solar generation data for their Step 1 statistical and Monte-Carlo production simulation studies. 

Unfortunately, it is impossible to vouch for the accuracy of the data in its original form and 

11    SDG&E Comments, at 4.
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especially after modifications performed by the CAISO and its consultants. The only evidence 

that we have about the suitability of the data is that we have seen it used for calculating the 

capacity value of various wind resources in California. As CalWEA discussed at the workshop 

and in its opening comments, the results of such calculation for wind generators shows that the 

RA capacity value of new wind generators using this data is about 50% lower than the RA 

capacity value in 2010 of existing wind generation in California (including many older wind 

QFs that use dated technology). The capacity value of the existing wind generation in 

California is calculated from actual wind generation data.  Given that new wind generators are 

significantly more efficient than the older generators, we believe that the results of the capacity 

value analysis point to a potential flaw in the underlying data (whether in its original form or 

after modification by the CAISO) used by various parties to calculate the integration needs of a

33% RPS.  CalWEA has provided to Nexant and the CAISO its own calculations of the RA 

capacity value of new wind resources, also using NREL data and the current CPUC counting 

rules for intermittent technologies.  This analysis shows that the RA value of new wind 

resources in California, as a percentage of nameplate capacity, should equal or exceed the RA 

value of existing wind in 2010. 

2) With regard to adjusting forecast errors associated with renewable generation to reflect the 
geographic diversity of generation: 

a) What inputs and methodologies for development of wind and solar forecast errors 
should be used?
 b) Would using this data have a material impact on the model’s results? Please explain.
c) What impact would changing the data have on the timing of the release of updated 
model results with the updated assumptions that will be employed in the 2010 LTPP 
cycle?

CalWEA Response: There is a significant body of ongoing work that is becoming

publicly available on forecasting the output from diverse portfolios of renewable generation. 

The latest published report from NERC’s Integration of Variable Generation Task Force 

(attached to this filing) shows that the accuracy of wind generation improves dramatically as the 

geographic diversity of renewable generation increases:
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3) With regard to the number of standard deviations used to select values from distributions of 
operational flexibility requirements (i.e. regulation up, load-following up etc.):

a) Should the selected number of standard deviations be changed in the CAISO and 
PG&E analysis, or is this a policy question that the Commission should address in the 
LTPP once the scenarios, portfolios, and renewable integration results are available?
b) What impact would this change have for system reliability, if it differs from WECC 
or other requirements?

CalWEA Response: The idea is not to use a use a different standard deviation but to 

make sure that the flexibility requirement used for every time interval (say, every hour) of the 

production simulation study is specific to that same time interval. However, implementing a 

flexibility requirement that varies in every time interval of an annual production simulation 

study can make unmanageable the two-step process for determining the flexibility needs and 

associated resource requirements for integration of the renewables needed for a 33% RPS.

There are two possible solutions to overcome this problem:

1. Determine the flexibility requirement and the associated resources in a single step using 
a 5 minute interval production simulation study for a few critical weeks (or days) of the 
year This would be the most accurate approach for determining flexibility and the 
associated needed resources for integrating the 33% RPS renewables.  The selection of a
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5 minute time interval is based on the fact that the load following requirement is tied to 
the MRTU 5 minute system dispatch function.

2. Use a 50th percentile flexibility requirement as the capacity constraint in annual hourly 
production simulation studies, which are Step 2 of the current CAISO study. There is no 
more scientific basis for selecting this percentile for determining the resource needs to 
integrate 33% RPS renewables than using the CAISO/PG&E’s 2.5 standard deviation 
flexibility metric (i.e. 99th + percentile).  However, the use of the 50th percentile is likely 
to result in a more reasonable outcome than using a 99th + percentile figure. CalWEA
observes that there is no established relationship between the selected percentile and 
WECC requirements.

4) Should day-ahead commitment be included as an operational flexibility requirement?
Please explain.

CalWEA Response: If renewable generation forecast error and variability are directly 

accounted for in the determination of the system flexibility needs, then any operational 

flexibility requirement related to day-ahead commitment would focus mainly on load forecast 

error.  CalWEA does not have a position on such a requirement, assuming that it should not 

have any bearing on the requirement for integration of renewables.

5) Is it appropriate to treat separate operational flexibility requirements as additive?

CalWEA Response: No. It is not appropriate and overly simplistic to add separate 

operational flexibility requirements that impact the system differently and at different times as if 

they impacted the system the same way and occurred simultaneously.

6) Regarding the use of hourly instead of sub-hourly time intervals for determining operational 
flexibility requirements:

a) What material impact does the use of hourly instead of sub-hourly time intervals for 
determining operational flexibility requirements have upon the analysis provided by CAISO and 
PG&E?

 b) What impact would the use of sub-hourly time intervals have on the timeliness of 
producing model results?

CalWEA Response: Please see our response to question 3.

7) Are historical case runs (as opposed to ‘all-gas’ or 20% renewables case runs simulating 
2020 scenarios) necessary for the validation of models? Please be specific about the number of 
runs, which specific runs or combination thereof are necessary.
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CalWEA Response: Yes, runs of historical cases are needed to show whether the new 

approaches used by the CAISO and PG&E, which are based on computational methodologies 

and tools that have not been designed for this application, are appropriate for the problem at 

hand and can duplicate actual experienced system flexibility needs.  The “all gas” and “20% 

renewable” cases, in addition to helping further validate the models used, are intended to 

“isolate” the specific costs of renewable integration.  These latter cases are meaningful only 

once the appropriateness of the approach(es) for determining the integration needs of 

renewables are verified through historical runs.

CalWEA appreciates the Commission’s attention to these reply comments on renewable

integration issues, and looks forward to further participation on these important matters,

including the upcoming Stage 2 workshop.

Respectfully submitted,

   / s / R. Thomas Beach

R. Thomas Beach
Crossborder Energy
2560 Ninth Street, Suite 213A
Berkeley, California 94710
Telephone: 510-549-6922
E-mail: tomb@crossborderenergy.com

On behalf of 
CALIFORNIA WIND ENERGY ASSOCIATION

October 8, 2010
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Figure 1: Wind generator variability loses correlation as the distance between machines 
increases and as the time frame of interest decreases [1]. 

� �
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Figure 2: Like wind, solar generator variability loses correlation as the time frame of 
interest decreases and the geographical spread increases [16]. 
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Table 1: Wind power forecasting accuracy improves when larger geographic areas are 
considered [1]. 
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2.5 Forecast error and uncertainty
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2.6 Ramp forecasting
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2.7 Forecasting data requirements
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Figure 3:  Reduction in forecast error with region size [13]. 
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2.8 Advantages and disadvantages of centralized forecasts



Background and Discussion

2010 Variable Generation Power Forecasting for Operations   
16

�
��������0�(����(�������������
�
�(��������
�#���()������
��"���������0�(����(�������������
��
�����'
 ��� � ���
�
������ ��(�������� �����
����� �������!� ��(�#��!�(/��!��!�� ����� ����$� ���(�� ��
#�������
�
�����%���!�'�!���������

����$�#�������'����&���
'��
��
!��
$
��#����������#�$�!�)��
����

�������(������������(����%��(����!��
���
 ��������!���(����� ��#��� ���!�����(������
&� �!���
��(�)�('������(�������������
�
�������������������'
���������������$���������(��������$����
��
�����
#�$�� ��# ���� ���)�������� �� �'
��#�0���� �� ����������� ��������0�(� ������
��� ��!� 
$
��#����� ����
�����������
��� �(� 
����!���)� 
'���0������
 $
��#
�� "�
�/� ������ ����0�(� ���(� ������� �����
�����

$
��#�# �$�!� )���� ������� �
���� �� �����
������� ��� �(�)�('��� ���(��� �1����� �#����(�� ��
(���������0�(� ������
�����
 $
��#
��� ��'
���� � �����#��
��� �
 ������ �(�) ��'#���� ������� ��!�� �

������� �����
������� �)�(���� ���� ((�����/� �!��
 $
��#���� ������# �$�� ����� ��� �� 
�����$�� !��
�!��������
���
��� ��!� �� �����
����� #�6�#�0����
 �'
 ��'���

�� ���
 $
��#���� �������% �
�����
 �(�� ��
#������
�����
��!���#�$���)��)��)����'
�!�(�����
��������
��$��!������)����������
&��
�
;���)��/���������0�(�������
�
���
��!�)��
�#����)��'
�(�
�()������
��*������!�$�������������
�(�
���� �
 ������������
�����#��!�(���(����)�(��/�� !��<#�������
�
����=� ��
'���� ������ ������ �<#����
���
�
�����$������=��� ����
�(�����������������!������(�����
�����)���
���(���'�(����(�����������

$
��#�� ������@ !���� �� �������0�(�
 $
��#�� 
�� ���� ���/�� �#���������� �(�� !��� �����$�� ��� �#�����
���������)��� �
'��
�# �$��� �� �('��(/���� �������$� 
�������� ���)������� "((��������$/�� !��� �#��
��,'���(� ���� '��$� �#���#������� �������0�(� ������
��
 $
��#� ���� ���� �����)��$�� ������(� �$�
�!�������
�� �� ������������ ��� !���� ��

��$�(� ���� �����6 �#���/� ��
 $
��#�� ��������# �$���� �!� )��
(����������

����
���.
��������#��������������(������(����#�$��������#��������������

�'���

��!��
�������������'��
����������������'��!��/��)����!�'�!���������0�(�������
�
�#�$����
'�����������'
��
('������!����##��#����
����
/�����
#�

���������
������
�'
'���$�(��)����$�������������������
�
��(��!��,'����$�����!��������������
��������
#�������'#����������(������
���#�
���������$��
�

!�������/��!����� !���#���#����������� �� �� �������0�(�� �����
�����
 $
��#�� 
�� ����(���(��� �'����
��������
 ����� ���#�
 �� 
$
��#���� �����
/�� ����# '
���� �� ������ ��� �
'����� ������� ���)������� �(�
�#���)�#���
�����!���������������(����������������)�������������������������������
�
��
!��������
������
���������(���$
����(��
�H�
�

� Encouraging improvements and competition in wind power forecasting –� "�
 ������
������
������ ������!�� 
���� �� (�����" ��������)�� ������
�
�� ����� �� ���'����(�� !��'�!�
#�����
�� !���� ���������$�#���)������ ������������
�� ��(��� !��������������
����/�����������
�'��
�� !����� �)�(���� �����
�� ���� ������� �����
�� !����� �)�(��� ((��������� �����
�
�� ��� !��

$
��#���� �����/��� �� !�� '
���� ���������������� (���������0�(� ������
����� �������!� ���!���
�!��� ��� �������0�(� 
�����.���)�(���� �����
�����
 $
��#�� ���������� �������
��� �� ��
 ������
#���)����/�
���������)�
�������������������!���#��(���
��

�
� Move toward ensembles of forecasts and forecasting providers –� 
!���� �����
��� �� �

(�)��
��$����������
�
���(��������
�����
����������/�
��
�#��
$
��#���������
�
'�!��
��!�
��
��� 	��#��$� J�K� !�)�� �����($�� #���#����(���
 �#����# ��!�(
�% ����/� 
$
��#
�� !���� �����
���#�����������'#�������#��!�(
����������
�����)�(��
&��!���'
����)�����#����������
�����

��)���
��
!�
��
�(�
�'

�(����#����(����������������!�
���������

�
� �



Background and Discussion

2010 Variable Generation Power Forecasting for Operations   
17

�

@!���� !��'�� ��� �##��#������ ���

�� 
�� �������0�(/�� ��(�� �����������
 �'(��
�!� )��
 !����) ��$�

������������������
��� �'
 ����� ����(�������������
��� ��� !��(�$.�!��(�'������##��#���������

�
J9KJ��K��� ��� !��� ������'����
�� ��#�� ��(�������� ������ �� ����� ������ ���'����!����� �('������ !��
����#�0�(�'� ���� �##��#����
 �!�('��/�� !���� ��)���������$� �'���(� ���������
��� ��'
 �(�
������������$��!������(������$��
��((�(�����!��
$
��#���� �������#�����(��(/��!�������#�������
�
�������(����#�'
������!�����(�������������
������
�)���
������!������������
���(��������������������
�'
��#��
� %�����!�����(����������
��!�#
��)�
&�('�����#���� ����������(� 
����!/� 
�)�(��'��� ��(�
��('��(� P4��!� ���
�� ��� �((�����/� �!����������0�(�����������$�2������##��#�����(�������
��!��
�((��������� �
��)�
����(�(� ���#�������� 
$
��#�� ���������$/�� 
������� 
��! �������
����������
��!� ��
���(������������)�(��
�

!�������# ��� ��(� ����������$� ����
�� ��#�'
 �������(�������������
����� ������� $��� � �����0�(� ���
���(�������������
�
��������������(����!�(�$.�!��(�
�!�('��
��*�#��#�$���������$����'���!����!�
�
��'�(�� ����
����� � 
����������� �!������ ���� ���('���� ��� �* 
G�
 
/� ����)� �� ���� �����������
�����#����������(�������)�������!����$��
�������������������!��#������
$
��#��;���)��/�#'�!��
�
���!�����* G�
 >
������������(�'
����������(�������
����(�$/��!���* G�
 >
������������(�'
�����
����#����(�<���(��������(=�������
����'�(����'
�(�����������������!������������(�$.�!��(�#������
����!������������$���##��#���������

�%'
'���$����
�(���(� �!��� ��
��
 ������ ���!����6��(�$>
�����.
��#��#�����&�B

�

�
!���* G�
 ������

������##���
'�����������
�'���
����
'���$�����������(����(�
#�$�!�)�����#����
�#�����)�
���������!��������
�(�'���������$����'�(��!�����(�������������
���

!��<���(��������(=�������
��
!�'�(��������'������#��������������#������������������(�(�
����!/�
�#���)���!���)��������������������������$/���(�
!�'�(���������������$������������(����������
��)���
�!���� !�$�� �'�(� ��!����
��� ����)���
 �� ����.�����
���� �!��� ������#� �#� ����/� 
�� �!�
��
 �,'� ���
�������'
�����!��'
���������#���)�(�
$
��#����(�������
���!����
�������(��$��!���* G�
 ��

����((�����/�������'
�����!��#���������������(�$.�!��(�����������#�����
/��!��
$
��#���������������
�����$�'
���!��������
���
����������!��
��'���$.���
������(�'������##��#���������

�%*�2�&��
!�
�
#�$�(� ����� 
�#��!���� ��#��!� �#� ����/� ��� �!��!� ������
�# �$��� �� ���������$�!� (������!� ���
��
�����
��
!����1����)������!��*�2�������

��
������
'����!���
'���������������������
��)��������
������)�(����������������������
�
"(#����(�$/� �!����# �$� ���
 $
��#.� ���# �����.
��������� 

'�
�� !���� �,'����� '��!���
 �'($��� ���
�6�#���/�� !��� )��������� �����
�
�� �(�� ���
�# '
���� �� �)�
������(�� �� ��
'���� !���� !�$�� ���

'���������$����'���������'
�����
��'���$����
������(�'������##��#�����
!��������
��������#�$����
��
����������(�����!��(�$.�!��(���##��#����
�!�('�����(������
/���(��

'�
����'�(���
���
������$�
����(�)������
����#��!��������
��#'
��������
�(���(�%�����6�#���/��
����� ��������������'�������!�
�
������
���� ����� ����������#������ �� �!����� ����#����������&�� *���!����#����� �)�
����������� � ��
��
����$
�
���(���
�������������#�$�������(�(/��!��)��'��������������������!�����(�%��(��)���'���$/�

�������������������������������������������������
B�
!�
�
 ����/���� ��(��!������������$�"

�

#������(���##��#����� ����

�����!��4�(��
���* /������6�#���/�� 
�� !��
���
�� 
���������
'����!������'�������������(�(�#��(��������#������!����'����)���������!$
�������
�'���
��� ��#�
��
���������
���
#�

���� �����0������#�����
/��!��(�$.�!��(�#�������
��������������$���(�(��
�����
��)�����
'���$�
�!��������
��(�(�#��(������!����6��(�$��
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2.11 Multiple forecasts

2.12 Curtailment
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2.13 Distributed variable generation considerations
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Table 2: Variable Generation Integration Comparisons

System 
Characteristics PJM Midwest ISO ERCOT

ISO-New 
England

IESO 
Ontario

Bonneville 
Power

Hawaii 
Electric

Peak Load 144 GW 116 GW 63 GW 28 GW 24 GW 10,900 MW 195 MW

Generation flexibility Good Good Moderate Moderate Good Good Good
Grid & 
transmission flexibility Good Moderate Limited Limited Good Moderate Low

Access to neighboring 
markets/BAs NYISO MISO

PJM, SPP, TVA, 
IESO, MAPP

Limited -
1000 MW 

via DC ties

NYISO, 
MISO,�HQ  
via DC ties

NYISO, HQ, 
MISO, MI, MN, 

Manitoba
CAISO, BC, 

NW BAs
None 

(island)
Market or dispatch 
fast flexibility Some Some Some Some Good

No market, 
hydro AGC

AGC and 
fast start

Wind - 2009 level 
(& wind energy percent) 2500 MW 7200 MW 8900 MW 147 MW 1151 MW 2700 MW

33.5 MW
(11.6

percent)

Wind - potential level
Moderate 

to high Very high Very high Moderate
Moderate 

to High High
Limited by
balancing

Wind - geographic 
dispersion Very diverse

Mostly in 
western area

Relatively 
concentrated Some

Mostly in 
southwest concentrated Limited

Solar - current level Low Low Low Low Low None 11 MW

Solar - potential level
Low to 

moderate Moderate
Moderate 

to high Moderate
Moderate

to high Low High
Solar - geographic 
dispersion Very diverse Very diverse Quite diverse Quite diverse

Limited
so far Unknown Limited

Current curtailments?
Some for 

transmission
Frequent for 
transmission

Frequent for 
transmission

Some for 
transmission Nil Yes, moderate Frequent

Current reliability 
concerns Low Some Some 

Low but 
growing Low

Moderate, 
growing

Imbalance=
Freq Error

Current forecasting
Wind: hours, 

days, ramp
Wind: hourly for 7 

days
Wind: hourly 
for 48 hours None, studies

Hourly from 
participants None, studies Persistence

Current integration of 
forecasting

Some-
dispatched

Next day and 
Intra-Day reliability 

assessment

Some-
schedules 
& capacity Limited

Non-
dispatchable Schedules

Some-
influences 

reserves

Planned integration of 
forecasting

PI & web 
displays

Under 
consideration

Ramp 
forecast, 

risk assess Current study

Centralized 
forecasting 

in 2010

System and 
individual , 

ramping

Study on 
targeted 
forecast

Special notes/other

Discussing 
dispatchable 

intermittent 
resources/negative 

price offers

Major 
transmission 

plans
500 MW run-
of-river hydro

Feed-in-Tariff 
(FiT) program 

& major 
transmission 

plans
High wind 

exporter

15 MW 
run-of-

river 
hydro
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Charlyn A. Hook
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
chh@cpuc.ca.gov

Victoria S Kolakowski
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
vsk@cpuc.ca.gov



Diana L. Lee
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
dil@cpuc.ca.gov

Chloe Lukins
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
clu@cpuc.ca.gov

Karl Meeusen
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
kkm@cpuc.ca.gov

Rahmon Momoh
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
rmm@cpuc.ca.gov

Noel Obiora
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
nao@cpuc.ca.gov

Ke Hao Ouyang
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
kho@cpuc.ca.gov

Jordan Parrillo
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
jp6@cpuc.ca.gov

Karen P. Paull
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
kpp@cpuc.ca.gov

David Peck
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
dbp@cpuc.ca.gov
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CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
nlr@cpuc.ca.gov

Yuliya Shmidt
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
ys2@cpuc.ca.gov

Aram Shumavon
CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
sap@cpuc.ca.gov
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CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
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CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
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CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
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CALIF PUBLIC UTILITIES COMMISSION
505 VAN NESS AVENUE
SAN FRANCISCO, CA 94102-3214
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SAN FRANCISCO, CA 94102-3214
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151 BLUE RAVINE ROAD
FOLSOM, CA 95630
jsanders@caiso.com
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151 BLUE RAVINE ROAD
FOLSOM, CA 95678
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CALIF. INDEPENDENT SYSTEM 
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151 BLUE RAVINE ROAD
FOLSOM, CA 95678
grosenblum@caiso.com
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CALIF. INDEPENDENT SYSTEM 
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151 BLUE RAVINE ROAD
FOLSOM, CA 95678
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1516 NINTH STREET,  MS 17
SACRAMENTO, CA 95814
claufenb@energy.state.ca.us
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CALIFORNIA ENERGY COMMISSION
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SACRAMENTO, CA 95814-5512
irhyne@energy.state.ca.us

JIM WOODWARD
CALIFORNIA ENERGY COMMISSION
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425 DIVISADERO ST. STE 303
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FEDERATION
2300 RIVER PLAZA DRIVE
SACRAMENTO, CA 95833
kmills@cfbf.com
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OPERATOR
151 BLUE RAVINE ROAD
FOLSOM, CA 95630
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COMMISSION
EMAIL ONLY
EMAIL ONLY, CA 00000-0000
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CALIFORNIA PUBLIC UTILITIES 
COMMISSION
EMAIL ONLY
EMAIL ONLY, CA 00000-0000
AEG@cpuc.ca.gov
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COMMISSION
EMAIL ONLY
EMAIL ONLY, CA 00000-0000
AEG@cpuc.ca.gov
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CALIFORNIA PUBLIC UTILITIES 
COMMISSION
EMAIL ONLY
EMAIL ONLY, CA 00000-0000
SMK@cpuc.ca.gov
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COMMISSION
EMAIL ONLY
EMAIL ONLY, CA 00000-0000
CNL@cpuc.ca.gov
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CALIFORNIA WIND ENERGY 
ASSOCIATION
EMAIL ONLY
EMAIL ONLY, CA 00000-0000
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MICHAEL E. BOYD
CALIFORNIANS FOR RENEWABLE 
ENERGY, INC.
5439 SOQUEL DRIVE
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MATTHEW BARMACK
CALPINE CORPORATION
4360 DUBLIN BLVD., SUITE 100
DUBLIN, CA 94568
barmackm@calpine.com

AVIS KOWALEWSKI
CALPINE CORPORATION
4160 DUBLIN BLVD., SUITE 100
DUBLIN, CA 94568
kowalewskia@calpine.com

JASON ARMENTA
CALPINE POWERAMERICA-CA, LLC
717 TEXAS AVENUE, SUITE 1000
HOUSTON, TX 77002
jarmenta@calpine.com

DANIEL JURIJEW
CAPITAL POWER CORPORATION
10065 JASPER AVENUE
EDMONTON, AB T5J 3B1
djurijew@capitalpower.com

DANIELLE OSBORN MILLS
CEERT
1100 11TH STREET, SUITE 311
SACRAMENTO, CA 95814
Danielle@ceert.org
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CENTER FOR ENERGY EFFICIENCY 
AND
1100 ELEVENTH ST., SUITE 311
SACRAMENTO, CA 95814
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CENTER FOR RESOURCE SOLUTIONS
1012 TORNEY STREET, 2ND FLOOR
SAN FRANCISCO, CA 94129
arthur@resource-solutions.org

SHANA LAZEROW
COMMUNITIES FOR BETTER 
ENVIRONMENT
1904 FRANKLIN STREET, STE 600
OAKLAND, CA 94612
slazerow@cbecal.org

ALEX BECK
COMPETITIVE POWER VENTURES, 
INC.
55 2ND STREET, SUITE 525
SAN FRANCISCO, CA 94105
abeck@cpv.com

WILLIAM MITCHELL
COMPETITIVE POWER VENTURES, 
INC.
55 2ND STREET, SUITE 525
SAN FRANCISCO, CA 94105
will.mitchell@cpv.com

MARY LYNCH
CONSTELLATION ENERGY 
COMMODITIES GRP
2377 GOLD MEADOW WAY, STE 100
GOLD RIVER, CA 95670
mary.lynch@constellation.com

CYNTHIA BRADY
CONSTELLATION ENERGY 
RESOURCES, LLC
EMAIL ONLY
EMAIL ONLY, IL 00000-0000
cynthia.brady@constellation.com

PATRICK G. MCGUIRE
CROSSBORDER ENERGY
2560 NINTH STREET, SUITE 213A
BERKELEY, CA 94710
patrickm@crossborderenergy.com

VIDHYA PRABHAKARAN
DAVIS WRIGHT & TREMAINE LLP
505 MONTGOMERY STREET, SUITE 
800
SAN FRANCISCO, CA 94111
vidhyaprabhakaran@dwt.com

ROBERT GEX
DAVIS WRIGHT TREMAINE LLP
505 MONTGOMERY STREET,  SUITE 
800
SAN FRANCISCO, CA 94111
robertgex@dwt.com

STEVEN F. GREENWALD
DAVIS WRIGHT TREMAINE LLP
505 MONTGOMERY STREET, SUITE 
800
SAN FRANCISCO, CA 94111
stevegreenwald@dwt.com

JEFFREY P. GRAY
DAVIS WRIGHT TREMAINE, LLP
505 MONTGOMERY STREET, SUITE 
800
SAN FRANCISCO, CA 94111-6533
jeffreygray@dwt.com

DIANA SANCHEZ
DAY CARTER & MURPHY LLP
3620 AMERICAN RIVER DRIVE, STE. 
205
SACRAMENTO, CA 95864
dsanchez@daycartermurphy.com

ANN L. TROWBRIDGE
DAY CARTER MURPHY LLC
3620 AMERICAN RIVER DRIVE, SUITE 
205
SACRAMENTO, CA 95864
atrowbridge@daycartermurphy.com

GENE VARANINI
DEMAND RESERVES PARTNERSHIP
717 K ST. SUITE 217
SACRAMENTO, CA 95814
drp.gene@sbcglobal.net

B. MARIE PIENIAZEK
DEMAND RESPONSE & ENERGY 
CONSULTING, LLC
1328 BOZENKILL ROAD
DELANSON, NY 12053
mpieniazek@drenergyconsulting.com

BO BUCHYNSKY
DIAMOND GENERATING 
CORPORATION
333 SOUTH GRAND AVE., SUITE 1570
LOS ANGELES, CA 90071
b.buchynsky@dgc-us.com

DANIEL DOUGLASS
DOUGLASS & LIDDELL
21700 OXNARD STREET, SUITE 1030
WOODLAND HILLS, CA 91367
douglass@energyattorney.com



DON LIDDELL
DOUGLASS & LIDDELL
2928 2ND AVENUE
SAN DIEGO, CA 92103
liddell@energyattorney.com

BRIAN THEAKER
DYNEGY, LLC
3161 KEN DEREK LANE
PLACERVILLE, CA 95667
brian.theaker@dynegy.com

JESSIE BAIRD
EARTHJUSTICE
426 17TH STREET, 5TH FLOOR
OAKLAND, CA 94612
jbaird@earthjustice.org

PAUL CORT
EARTHJUSTICE
426 17TH STREET, 5TH FLOOR
OAKLAND, CA 94612
pcort@earthjustice.org

WILLIAM B. ROSTOV
EARTHJUSTICE
426 17TH STREET, 5TH FLOOR
OAKLAND, CA 94612
wrostov@earthjustice.org

FRED MOBASHERI
ELECTRIC POWER GROUP, LLC
201 SOUTH LAKE AVE., SUITE 400
PASADENA, CA 91101
fmobasheri@aol.com

ANDREW B. BROWN
ELLISON SCHNEIDER & HARRIS, L.L.P.
2600 CAPITOL AVENUE, SUITE 400
SACRAMENTO, CA 95816-5905
abb@eslawfirm.com

RYAN HEIDARI
ENDIMENSIONS LLC
1670 SOUTH AMPHLETT BLVD., SUITE 
105
SAN MATEO, CA 94402
ryan.heidari@endimensions.com

CYNTHIA K. MITCHELL
ENERGY ECONOMICS, INC.
530 COLGATE COURT
RENO, NV 89503
Cynthiakmitchell@gmail.com

CAROLYN M. KEHREIN
ENERGY MANAGEMENT SERVICES
2602 CELEBRATION WAY
WOODLAND, CA 95776
cmkehrein@ems-ca.com

KEVIN J. SIMONSEN
ENERGY MANAGEMENT SERVICES
646 E. THIRD AVE.
DURANGO, CA 81301
kjsimonsen@ems-ca.com

MONA TIERNEY-LLOYD
ENERNOC, INC.
PO BOX 378
CAYUCOS, CA 93430
mtierney-lloyd@enernoc.com

ANDRA PLIGAVKO
FIRST SOLAR DEVELOPMENT, INC.
EMAIL ONLY
EMAIL ONLY, CA 00000
apligavko@firstsolar.com

DEBORAH N. BEHLES
GOLDEN GATE UNIVERSITY SCHOOL 
OF LAW
536 MISSION STREET
SAN FRANCISCO, CA 94105-2968
dbehles@ggu.edu

LUCAS WILLIAMS
GOLDEN GATE UNIVERSITY SCHOOL 
OF LAW
536 MISSION STREET
SAN FRANCISCO, CA 94105
lwilliams@ggu.edu

BRIAN T. CRAGG
GOODIN, MACBRIDE, SQUERI, DAY & 
LAMPREY
505 SANSOME STREET, SUITE 900
SAN FRANCISCO, CA 94111
bcragg@goodinmacbride.com

GREGG MORRIS
GREEN POWER INSTITUTE
2039 SHATTUCK AVE., SUITE 402
BERKELEY, CA 94704
gmorris@emf.net

TAM HUNT
HUNT CONSULTING
EMAIL ONLY
EMAIL ONLY, CA 00000
tam.hunt@gmail.com

STEVEN KELLY
INDEPENDENT ENERGY PRODUCERS 
ASSOCIATION
1215 K STREET, SUITE 900
SACRAMENTO, CA 95814
steven@iepa.com

ROBERT E. BURT
INSULATION CONTRACTORS ASSN.
3479 ORANGE GROVE AVE., STE. A
NORTH HIGHLANDS, CA 95660

WILLIAM B. MARCUS
JBS ENERGY, INC.
311 D STREET, SUITE A
WEST SACRAMENTO, CA 95605
bill@jbsenergy.com

JOHN NIMMONS
JOHN NIMMONS & ASSOCIATES, INC.
EMAIL ONLY
EMAIL ONLU, CA 00000-0000
jna@speakeasy.org

DOCKET COORDINATOR
KEYES & FOX LLP
436 14TH STREET, SUITE 1305
OAKLAND, CA 94612
cpucdockets@keyesandfox.com

SKY C. STANFIELD
KEYES & FOX LLP
436 14TH STREET, SUITE 1305
OAKLAND, CA 94612
sstanfield@keyesandfox.com

JOSEPH F. WIEDMAN
KEYES & FOX LLP
436 14TH STREET, SUITE 1305
OAKLAND, CA 94612
jwiedman@keyesandfox.com

SHANNON EDDY
LARGE SCALE SOLAR ASSOCIATION
2501 PORTOLA WAY
SACRAMENTO, CA 95818
eddyconsulting@gmail.com

KRISTIN BURFORD
LARGE-SCALE SOLAR ASSOCIATION
1330 GRAND AVENUE
SAN RAFAEL, CA 94901
kristin@consciousventuresgroup.com

WILLIAM H. BOOTH
LAW OFFICES OF WILLIAM H. BOOTH
67 CARR DRIVE
MORAGA, CA 94596
wbooth@booth-law.com

STEVEN A. WEILER
LEONARD STREET AND DEINARD, PA
1350 I STREET, NW, STE. 800
WASHINGTON, DC 20005
steve.weiler@leonard.com

JENNIFER CHAMBERLIN
LS POWER DEVELOPMENT, LLC
5000 HOPYARD ROAD, SUITE 480
PLEASANTON, CA 94588
JChamberlin@LSPower.com



JOHN W. LESLIE, ESQ.
LUCE, FORWARD, HAMILTON & 
SCRIPPS, LLP
EMAIL ONLY
EMAIL ONLY, CA 00000
jleslie@luce.com

MICHAEL G. NELSON, ESQ.
MACCARTHY & BERLIN, LLP
100 W. SAN FERNANDO STREET, 
SUITE 501
SAN JOSE, CA 95113
mnelson@mccarthylaw.com

BARRY F. MCCARTHY
MCCARTHY & BERLIN, LLP
100 WEST SAN FERNANDO ST., STE. 
501
SAN JOSE, CA 95113
bmcc@mccarthylaw.com

MELISSA DORN
MCDERMOTT WILL & EMERY LLP
600 13TH ST. NW
WASHINGTON, DC 20005
mdorn@mwe.com

VICTORIA LAUTERBACH
MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW
WASHINGTON, DC 20005
vlauterbach@mwe.com

MICHAEL A. YUFFEE
MCDERMOTT WILL & EMERY LLP
600 THIRTEENTH STREET, N.W.
WASHINGTON, DC 20005-3096
myuffee@mwe.com

SEAN P. BEATTY
MIRANT CALIFORNIA, LLC
696 WEST 10TH STREET
PITTSBURG, CA 94565
Sean.Beatty@mirant.com

STEVEN HUHMAN
MORGAN STANLEY CAPITAL GROUP 
INC.
2000 WESTCHESTER AVENUE
PURCHASE, NY 10577
steven.huhman@morganstanley.com

MRW & ASSOCIATES, LLC
EMAIL ONLY
EMAIL ONLY, CA 00000
mrw@mrwassoc.com

DONALD GILLIGAN
NATIONAL ASSC. OF ENERGY SVC. 
COMPANIES
EMAIL ONLY
EMAIL ONLY, DC 00000-0000
dgilligan@naesco.org

NOAH LONG
NATURAL RESOURCES DEFENSE 
COUNCIL
111 SUTTER STREET, 20TH FLOOR
SAN FRANCISCO, CA 94104
nlong@nrdc.org

SIERRA MARTINEZ
NATURAL RESOURCES DEFENSE 
COUNCIL
111 SUTTER STREET, 20TH FLOOR
SAN FRANCISCO, CA 94104
smartinez@nrdc.org

DEVRA WANG
NATURAL RESOURCES DEFENSE 
COUNCIL
111 SUTTER STREET, 20TH FLOOR
SAN FRANCISCO, CA 95104
dwang@nrdc.org

JAMES L. FILIPPI
NEXTLIGHT RENEWABLE POWER, LLC
353 SACRAMENTO STREET, SUITE 
2100
SAN FRANCISCO, CA 94111
jfilippi@nextlight.com

ABRAHAM SILVERMAN
NRG ENERGY, INC.
211 CARNEGIE CENTER DRIVE
PRINCETON, NJ 08540
abraham.silverman@nrgenergy.com

DIANE I. FELLMAN
NRG WEST
73 DOWNEY STREET
SAN FRANCISCO, CA 94117
Diane.Fellman@nrgenergy.com

STEPHANIE WANG
PACIFIC ENVIRONMENT
251 KEARNY STREET, 2ND FLOOR
SAN FRANCISCO, CA 94108
swang@pacificenvironment.org

CASE COORDINATION
PACIFIC GAS AND ELECTRIC 
COMPANY
77 BEALE ST., PO BOX 770000 MC B9A
SAN FRANCISCO, CA 94105
RegRelCPUCCases@pge.com
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PACIFIC GAS AND ELECTRIC 
COMPANY
77 BEALE STREET, B30A / PO BOX 
7442
SAN FRANCISCO, CA 94105

ALICE GONG
PACIFIC GAS AND ELECTRIC 
COMPANY
77 BEALE ST. MC B9A
SAN FRANCISCO, CA 94105
AxL3@pge.com

ANTHEA LEE
PACIFIC GAS AND ELECTRIC 
COMPANY
77 BEALE STREET, MC B9A, ROOM 904
SAN FRANCISCO, CA 94105
AGL9@pge.com

CHARLES R. MIDDLEKAUFF
PACIFIC GAS AND ELECTRIC 
COMPANY
77 BEALE STREET, B30A
SAN FRANCISCO, CA 94120
crmd@pge.com

GEORGE ZAHARIUDAKIS
PACIFIC GAS AND ELECTRIC 
COMPANY
77 BEALE STREET, RM. 904, MC B9A
SAN FRANCISCO, CA 94105
GxZ5@pge.com

MARK W. ZIMMERMANN
PACIFIC GAS AND ELECTRIC 
COMPANY
77 BEALE STREET, MC B9A
SAN FRANCISCO, CA 94105
MWZ1@pge.com

RORY COX
RATEPAYERS FOR AFFORDABLE 
CLEAN ENERGY
251 KEARNY STREET, 2ND FLOOR
SAN FRANCISCO, CA 94102
rcox@pacificenvironment.org

SUE MARA
RTO ADVISORS, LLC
164 SPRINGDALE WAY
REDWOOD CITY, CA 94062
sue.mara@rtoadvisors.com

WENDY KEILANI
SAN DIEGO GAS & ELECTRIC 
COMPANY
8330 CENTURY PARK COURT-CP32D
SAN DIEGO, CA 92123
WKeilani@SempraUtilities.com

JOHN A. PACHECO
SAN DIEGO GAS & ELECTRIC 
COMPANY
101 ASH STREET, HQ12B
SAN DIEGO, CA 92101-3017
JPacheco@SempraUtilities.com

AIMEE M. SMITH
SAN DIEGO GAS & ELECTRIC 
COMPANY
EMAIL ONLY
EMAIL ONLY, CA 00000-0000
AMSmith@SempraUtilities.com

PHILLIP MULLER
SCD ENERGY SOLUTIONS
436 NOVA ALBION WAY
SAN RAFAEL, CA 94903
philm@scdenergy.com



GREG BASS
SEMPRA ENERGY SOLUTIONS LLC
401 WEST A STREET, SUITE 500
SAN DIEGO, CA 92101
GBass@SempraSolutions.com

DANIEL A. KING
SEMPRA GENERATION
101 ASH STREET, HQ 14
SAN DIEGO, CA 92101
DAKing@SempraGeneration.com

JIM METROPULOS
SIERRA CLUB CALIFORNIA
801 K STREET, SUITE 2700
SACRAMENTO, CA 95814
jim.metropulos@sierraclub.org
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SIERRA CLUB ENVIRONMENTAL LAW 
PROGRAM
85 SECOND STREET
SAN FRANCISCO, CA 94105
Gloria.Smith@sierraclub.org
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SOLUTIONS FOR UTILITIES, INC.
1192 SUNSET DRIVE
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SOUTHERN CALIFORNIA EDISON 
COMPANY
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ROSEMEAD, CA 91770
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COMPANY
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AMBER WYATT
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COMPANY
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115 SANSOME STREET, SUITE 900
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115 SANSOME STREET, SUITE 900
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115 SANSOME STREET, SUITE 900
SAN FRANCISCO, CA 94104
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THE VOTE SOLAR INITIATIVE
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FOLSOM, CA 95630
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TRANSCANADA CORPORATION
450 1ST ST. S.W.
CALGARY, AB T2P 5H1
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TRANSCANADA CORPORATION
450 1ST STREET S.W.
CALGARY, AB T2P 5H1
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TRANSCANADA CORPORATION
4547 RINCON PLACE
MONTCLAIR, VA 22025
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JASMIN ANSAR
UNION OF CONCERNED SCIENTISTS
2397 SHATTUCK AVENUE, SUITE 203
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UNION OF CONCERNED SCIENTISTS
EMAIL ONLY
EMAIL ONLY, CA 00000-0000
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WELLHEAD ELECTRIC COMPANY
650 BERCUT DRIVE, SUITE C
SACRAMENTO, CA 95814
ddavie@wellhead.com
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BARBARA GEORGE
WOMEN'S ENERGY MATTERS
PO BOX 548
FAIRFAX, CA 94978-0548
wem@igc.org

KEVIN WOODRUFF
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