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Chapter 1: Background and Overview of the 2010 
Transmission Plan 

The California Independent System Operator Corporation (ISO) is required to assess on an annual basis 
the reliability of the transmission network under its control (i.e., the ISO controlled-grid).  This effort 
includes identifying the short- term need for grid upgrades and developing a long-term infrastructure 
vision that incorporates state and federal policy initiatives. The goal, among others, is to maintain 
compliance with applicable grid reliability criteria, and ensure safe, reliable and sufficient electric service 
on the ISO controlled-grid. 
 
2008 was a landmark year for conducting ISO transmission planning functions, which included launching 
a revised Transmission Planning Process (TPP) that satisfies the Federal Energy Regulatory 
Commissionôs (FERC) Order No. 890 directives as well as conducting planning studies that provided the 
basis for the 2010 study plan development with stakeholders. The ISO will use the 2010 Transmission 
Plan (TP) for documenting the completion of tasks and assessments prescribed by its tariff and the 
Business Practice Manual for Transmission Planning Process (BPM for TPP) that demonstrates 
compliance with the North American Reliability Corporation (NERC) reliability standards, Western 
Electricity Reliability Council (WECC) requirements that are applicable to the ISO as a planning 
coordinator as well as other ISO reliability requirements.  As such, this document contains the planning 
study results. 
 
The transmission plan (TP) and the associated study plan are named after the year in which the TP is 
presented to the ISO Board of Governors. Thus, this report, the 2010 ISO Transmission Plan, is for the 
2009 planning cycle (PC) and is based on the 2010 study plan. Figure 1-1 depicts the timelines and 
relationship of the transmission plan, planning cycle, study plan and request window. The request window 
provides stakeholders with the opportunity to submit alternative projects to ISO proposed solutions for 
facilities identified in its study as not meeting performance requirements.  
   

 
Figure 1-1: Timelines and relationship among the transmission plan, planning cycle, study plan and 
request window. 
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1.1 Public Participation in the Transmission Planning Process  
 
During the 2009 planning cycle, the ISO had the three stakeholder meetings.  The initial stakeholder 
meeting was on March 24, 2009 where the unified planning assumptions were discussed. In October 
2009, the ISO held a two-day meeting about the 2010 TP study results posted to the ISO website on 
September 15, 2009 as well as the reliability projects submitted by the Participating Transmission Owners 
(PTO) during the 2009 request window. On February 16, 2010 the ISO held its final stakeholder meeting 
to present and discuss the draft 2010 ISO transmission plan. 
 

1.2 2010 Study Plan and Technical Studies Overview 

 
The 2010 study plan defined the scope and purpose of the studies performed during the 2009 planning 
cycle. These studies are described in this report as follows:   
 

 Reliability assessment;  

 Short-term plan relating to real-time operational studies; 

 Greater Bay Area long-term;  

 Long-term congestion revenue rights (LT CRR);  

 Local capacity requirements (LCR); 

 RETI and 33% renewable portfolio standards; 

 Congestion study; 

 Central California Clean Energy Transmission Project (C3ETP). 
 

1.3 Annual Studies Performed by the ISO 
 
As indicated in the 2010 study plan, the ISO routinely performs a number of technical studies to meet its 
planning responsibilities and objectives. These technical studies provide the basis for identifying potential 
physical and economic limitations of the ISO controlled-grid and propose upgrades to maintain or 
enhance system reliability, promote economic efficiency, and maintain the lifecycle feasibility of long-term 
congestion revenue rights while also seeking to promote other policy objectives. The results of several 
key assessments are briefly discussed below. 

1.3.1 Reliability Assessment  
 
The system reliability assessment is performed to comply with the applicable NERC standards, (WECC) 
and ISO requirements. It identifies facilities that do not meet reliability performance requirements during 
the planning horizons being studied.  Mitigation options are proposed by the ISO for each of the identified 
facilities that do not meet the corresponding performance requirements. The study results from the 2009 
planning cycle together with the corresponding ISO proposed solutions are given in Chapters 3 through 5 
of this plan. 

1.3.2 Short-term Operational Studies  
 
The ISO conducts short-term analysis of its controlled-grid to identify operational gaps that may arise and 
the operating level at which an operating limit developed to meet reliability standards may be exceeded in 
real time.  Solutions proposed are predominantly limited to projects with lead times of three years or less 
and are intended to bridge potential gaps that exist between system operations and the traditional grid 
planning. This is not to say, however, that all short term solutions are confined to a three-year time frame; 
short-term planning must also consider the potential longer-term solutions to ensure optimal solutions are 
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identified and implemented. Therefore, by definition, an interaction between short and long term planning 
must exist. The ISO accomplishes this by offsetting the short term planning effort by almost six months 
from the normal planning cycle schedule. This ensures that the previous yearôs summer peak can be fully 
analyzed in preparation for the present yearôs summer preparedness effort which typically starts near the 
beginning of the spring season. By the beginning of the summer season, most of the short term work is 
completed, allowing for longer term proposals developed in the short term planning effort to be 
considered by the ISO planning engineers as they perform the stage 2 phase planning work. 
The short-term planning work that was performed during the 2009 planning cycle is discussed in Section 
7.1. 

1.3.3 Greater Bay Area Long-Term Study  
 
In accordance with the 2010 study plan, the ISO performed the Greater Bay Area (GBA) long-term study 
in its 2009 planning cycle.  The objectives of the study were two-fold: first, to determine the GBA bulk 
transmission system reinforcement that may be needed to serve the projected future GBA load; second, 
to determine load-serving capability of the GBA bulk transmission system under a variety of load and 
generation dispatch conditions. Further details about the GBA long-term study can be found in Section 
7.2. 

1.3.4 City of San Francisco System Reliability Analysis  
 
This study

1
 was conducted to determine the reliability impact on the San Francisco transmission system 

for (a) retiring Potrero peaker units #4, #5 and #6, (b) re-cabling Martin-Bayshore-Potrero cables #1 and 
#2, and (c) adding a new Embarcadero-Potrero 230 kV cable in the system. Further details about the 
analysis can be found in Section 7.3. 

1.3.5 Long-Term Congestion Revenue Rights Study  
 
The ISO performed the long-term congestion revenue rights (LT CRR) study using the base case network 
topology created for the 2009 CRR annual allocation and auction process. The goal of the study was to 
ensure that existing fixed long term CRRs allocated and auctioned through the annual CRR allocation 
and auction process remain feasible for the entire 10-year term, even as new transmission infrastructure 
is added. The analysis verifies that the 10-year plan as proposed in the 2009 planning cycle does not 
adversely impact the feasibility of the fixed LT CRRs. Further details about the analysis can be found in 
Section 7.4. 

1.3.6 Local Capacity Requirements  
 
The ISO conducts a short-term local capacity requirements (LCR) technical study to comply with resource 
adequacy reliability requirements as dictated by Tariff section 40.3.1 and a long-term LCR study in other 
to advise market participants of future changes to the LCR needs based on load growth, new 
transmission and new resource additions to the grid.  The short-term LCR study serves three basic 
objectives.  First, it provides the minimum local resource needs in order to comply with section 40.3 of the 
ISO Tariff. Second, provides a basis for allocating to load serving entities (LSEs) thier next year local 
resource procurement target.  Third, it establishes the basis for potential local capacity procurements by 
the ISO under its Interim Capacity Procurement Mechanism (ICPM) should LSE procurements be 
deemed insufficient.  The LCR studies and the generation deliverability studies are part of the reliability 

                                                      
1
 This study assumed Potrero peaker unit #3 is retired on the basis of the Trans Bay Cable Project being 

in-service and operating reliably. 
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requirements initiative that is described in the BPM for Reliability Requirements
2
 . Further details about 

the reliability requirement studies are provided in Section 7.5. 

1.3.7 Congestion Study 
 
A congestion evaluation is conducted by relying on past yearsô (retrospect) grid operation information and 
forward-looking into future planning horizons. Significant and recurring congestion are identified by 
synthesis of historical information and forward-looking study results. The congestion retrospect is 
intended to use one or more years of historical data to summarize grid congestion. However, the 
implementation of the new ISO locational marginal pricing (LMP) market in 2009 resulted in insufficient 
data for the one-year minimum data requirement.  Consequently, for this yearôs economic planning study, 
there is no sufficient information to support the congestion retrospect study. Nevertheless, the data 
gathered would be incorporated in future studies when one yearôs worth of the new market and 
congestion information becomes available. 
 
A congestion forward-looking study is supported by production cost simulations to identify grid 
congestions in the planning horizon. In this planning cycle, the studied years were 2014 (five-year 
planning horizon) and 2019 (10-year planning horizon) respectively. 
 
Based on production cost simulations for the years 2014 and 2019, congestion was identified for 
transmission facilities and closely-related congestion facilities were grouped by areas. The results of the 
congestion analysis were published as ñEconomic Planning Study Results.ò These results can be found 
at: http://www.caiso.com/272d/272dd52f6db80.pdf. The posted results are preliminary, are subject to 
further changes and have not been used by the ISO to identify congestion mitigation solutions. The ISO 
intends to conduct additional congestion studies in the 2010 planning cycle.   
  
 
   

                                                      
2
 The BPM for Reliability Requirements is available on the ISO website at 

http://www.caiso.com/1840/1840b32523bf0.html 

http://www.caiso.com/272d/272dd52f6db80.pdf
http://www.caiso.com/1840/1840b32523bf0.html
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Chapter 2:  Study Assumptions and Methodology for 
Reliability Assessment 

2.1 Overview of the ISO Reliability Assessment 
 
The ISO reliability assessment is a comprehensive annual study that consists of the following: 
 

 Power flow studies, 

 Transient stability analysis, 

 Voltage stability studies. 
 

The focus of the reliability assessment is to identify facilities that have a potential of not meeting the 
applicable performance requirements. The parameters used to determine whether a facility meets a 
specific performance requirement include thermal loading of transmission facilities, per unit bus voltage 
magnitude and voltage deviations, and system dynamic responses. 
 
The study uses the WECC full-loop power flow base cases, and it is performed on an annual basis to 
evaluate performances of the transmission system under ISO control. The study spans a broader 
geographical area and incorporates several factors, including but not limited to, weather patterns, network 
configuration, system operating conditions, etc. To arrive at practical conclusions, several studies are 
performed by focusing on impacts to both the bulk and local areas in northern and southern California.  
Furthermore, appropriate study methodologies and assumptions are considered for certain portions of the 
system to achieve a more accurate study results. The reliability assessment focuses on the three 
participating transmission owner (PTO) bulk system areas and eight local areas as given in Sections 
2.1.1 and 2.1.2. 

2.1.1 Bulk system area assessment 

  
For the bulk system assessment, governor power flow studies were performed to evaluate the system 
performance under normal conditions and following the contingencies of power system equipment of 
voltage levels 230 kV and above.  The bulk transmission system studies include: 
 

 Northern California-PG&E system;  

 Southern California-SCE system; 

 Southern California-SDG&E system. 

2.1.2 Local area assessment  
 
The reliability assessment studies for the eight local areas focused primarily on their response to impacts 
from the grid under normal system conditions and following categories B, C, and D outages of power 
system equipment of voltage levels 60 kV through 230 kV.  The eight local areas are located in the PG&E 
service territory, namely: 

 Humboldt area; 

 North Coast and North Bay area; 

 North Valley area; 

 Central Valley area; 

 Greater Bay area; 

 Greater Fresno area; 

 Kern area; 

 Central Coast and Los Padres area. 
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2.2 Reliability Standards Compliance Criteria  
 
The focus of the 2010 ISO Transmission Plan is the long-term and short-term reliability assessment.  The 
studies were performed to ensure compliance with the NERC, WECC and the ISO reliability standards.  
Sections 2.2.1 through 2.2.4 provide more details or references to these standards.  
 

2.2.1 NERC 
 
The North American Electric Reliability Corporation (NERC) reliability standards set forth criteria for 
meeting system performance requirements. The NERC reliability standards that were considered in the 
reliability assessment are as follows: 
 

 TPL-001: System Performance Under Normal Conditions; 

 TPL-002: System Performance Following Loss of a Single Bulk Electric System (BES) Element; 

 TPL-003: System Performance Following Loss of Two or More BES Elements; 

 TPL-004: System Performance Following Extreme BES Events. 
 

2.2.2 WECC 
 
The WECC planning standards were also used in the studies, especially for transient stability 
assessments. The WECC criteria and standards are available on the ISO website at: 
http://www.caiso.com/docs/09003a6080/14/37/09003a6080143749.pdf and on the WECC website at: 
http://www.wecc.biz/Standards/WECC%20Criteria/TPL%20ï%20(001%20thru%20004)%20ï
%20WECC%20ï%201%20ï%20CR%20-%20System%20Performance%20Criteria.pdf 
 

2.2.3 Low Voltage Requirements  
 
The low voltage requirements for NERC and WECC Categories B and C contingencies are established by 
the PTO responsible for the service territory. 

2.2.4 California ISO 
 
The ISO Grid Planning Standards are available at 
http://www.caiso.com/docs/09003a6080/14/37/09003a608014374a.pdf.  These standards may require 
more stringent criteria than NERC and WECC to be used in some areas where specific reliability issues 
have been known to exist. 
 
The ISO considers a single transmission circuit outage when one generator is already out of service as a 
Category B contingency

3
. Accordingly, this type of outage needs to meet the performance requirements 

of NERC planning standards for Category B contingencies. 
 
 
 
 
 
 
 

                                                      
3
  Section II of http://www.caiso.com/docs/09003a6080/14/37/09003a608014374a.pdf 

http://www.caiso.com/docs/09003a6080/14/37/09003a6080143749.pdf
http://www.wecc.biz/Standards/WECC%20Criteria/TPL%20�%20(001%20thru%20004)%20�%20WECC%20�%201%20�%20CR%20-%20System%20Performance%20Criteria.pdf
http://www.wecc.biz/Standards/WECC%20Criteria/TPL%20�%20(001%20thru%20004)%20�%20WECC%20�%201%20�%20CR%20-%20System%20Performance%20Criteria.pdf
http://www.caiso.com/docs/09003a6080/14/37/09003a608014374a.pdf


2010 Final California ISO Transmission Plan 
 

CAISO | Chapter 2:  Study Assumptions and Methodology for Reliability Assessment 11 

 

2.3 Study Methodology and Assumptions 
 
Sections 2.3.1 and 2.3.2 summarize the study methodology and assumptions used for the reliability 
assessment. 
 

2.3.1 Study methodology  
 
The reliability assessment of the transmission system was performed using the methodology that follows. 

2.3.1.1 Generation dispatch 
 
The generating units in the areaunder study were dispatched at or close to their maximum active power 
(MW) generating levels.  Qualifying Facilities (QFs) and self-generating units were modeled based on 
their historical active power generating output levels.  In all the base cases, the status of the reactive 
power sources in the area were modeled as in-service. 

2.3.1.2 Power flow contingency analysis 
 
Power flow contingency analyses were performed for all the local area studies under system normal and 
emergency conditions consistent with the ISO planning standards, NERC (TPL 001 through TPL 004), 
and WECC standards as outlined above. 
 
Under the ISO planning standards, a combined G-1 and L-1 is classified as a Category B contingency 
event. The following system conditions were considered for all the local area studies: 
 

 All single contingencies (including selected combinations of G-1 and L-1 contingencies); 

 All double-circuit tower line (DCTL) outages plus selected combinations of any two elements 
(generator, transmission line, or transformer bank) outages; 

 Combinations of any one element outage followed by DCTL outages.  
 

Depending on the type, characteristics, construction and technology of a particular power plant, certain G-
1 contingencies may be classified as an outage of the whole power plant that may include multiple units.  
Examples of such power generating facilities are the Delta Energy Center (DEC) and Otay Mesa power 
plant G-1 contingencies.  Transmission line and transformer bank ratings in the power flow cases were 
updated to reflect the rating of the most limiting component or element.  This includes substation circuit 
breakers, disconnect switches, bus position related conductors, and wave traps. 

2.3.1.3 Post transient analyses 
 
For the ISO balancing authority area bulk system assessment, post transient analyses were performed to 
ascertain compliance with the WECC post transient voltage deviation standards.  For the SCE system, 
consistent with the SCE guidelines for 7% deviation requirements for N-1 contingencies, the 7% and 10% 
voltage deviation guidelines were observed for the N-1 and N-2 contingency analyses respectively. 
 

2.3.1.4 Post transient voltage stability analyses 
 
Post transient voltage stability analyses were performed as part of the bulk system assessment for 
outages for which the power flow analyses indicated significant voltage drops. The two methodologies 
used were the post transient voltage deviation and reactive power margin analyses.  
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2.3.1.5 Post transient voltage deviation analyses 
 
Contingencies that showed significant voltage deviations in the power flow studies were selected for 
further analysis based on the WECC standards of 5% and 10% criteria for N-1 and N-2 contingencies 
respectively. Thus, for the WECC Categories B and C contingencies, the post transient voltage deviation 
at any bus should not exceed 5% and 10%, respectively. As an example, in applying the WECC 
Disturbance ï Performance Table

4
, a Category B disturbance in one system shall not cause a transient 

voltage dip in another system that is greater than 20% for more than 20 cycles (0.333 s) at load buses, or 
exceed 25% at load buses or 30% at non-load buses at any time other than during the fault. 

2.3.1.6 Transient stability analyses 
 
Transient stability simulations were also performed as part of the bulk system assessment for critical 
contingencies to determine whether the system was stable and exhibited sufficient (positive) damping of 
system oscillations. This was done to ensure that the transient stability criteria for performance levels B 
and C as shown in Table 2-1, were met. 
 
Table 2-1: WECC transient stability criteria 

Performance 
Level 

Disturbance Transient Voltage Dip Criteria 
Minimum Transient 
Frequency 

B 

Generator 
Max voltage dip - 25% 
Max duration of voltage dip not 
exceeding 20% - 20 cycles. 
Not to exceed 30% at non-load buses. 

59.6 Hz for 6 cycles 
or more at a load 
bus. 

One Circuit 

One Transformer 

PDCI 

C 

Two Generators 
Max voltage dip - 30% at any bus. 
Max duration of voltage dip exceeding 
20% - 40 cycles at load buses. 

59.0 Hz for 6 cycles 
or more at a load 
bus. 

Two Circuits 

IPP DC 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      
4
 http://www.caiso.com/docs/09003a6080/14/37/09003a6080143749.pdf. / 

http://www.wecc.biz/Standards/WECC%20Criteria/TPL%20ï%20(001%20thru%20004)%20ï
%20WECC%20ï%201%20ï%20CR%20-%20System%20Performance%20Criteria.pdf 
 

http://www.caiso.com/docs/09003a6080/14/37/09003a6080143749.pdf
http://www.wecc.biz/Standards/WECC%20Criteria/TPL%20�%20(001%20thru%20004)%20�%20WECC%20�%201%20�%20CR%20-%20System%20Performance%20Criteria.pdf
http://www.wecc.biz/Standards/WECC%20Criteria/TPL%20�%20(001%20thru%20004)%20�%20WECC%20�%201%20�%20CR%20-%20System%20Performance%20Criteria.pdf
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2.3.2 Study assumptions  

2.3.2.1 Study frequency 
 
Consistent with the Business Practice Manual for Transmission Planning Process, the reliability 
assessment is performed once annually as part of its planning cycle efforts. 

2.3.2.2 Study horizon 
 
The NERC standards, TPL 001 through TPL 003 (given in section 2.2.1) and compliance related studies 
were performed for both the near term (i.e., year 2014) and long term (i.e., year 2019) scenarios. 
Additional studies for the NERC TPL 004 standards which relate to extreme system events were 
performed for the short-term (2014) scenarios only. 

2.3.2.3 Study scenarios 
 
The scenarios considered in the study cover critical system conditions were driven by several factors as 
described below. 
 
Peak Demands 
 
In 2009 the ISO balancing authority area peak demand was 46,042 MW and it occurred on September 3, 
2009 at 16:17h. The peak demands for PG&E, SCE and SDG&E service territories, also occurred on the 
same day but at different times (approximately 20 minutes prior) were 19,253 MW, 22,452 MW and 4,474 
MW respectively. 
 
Most of the ISO balancing authority area experience summer peaking conditions. Hence, summer peak 
conditions were mainly considered in all studies. For areas that experienced highest demand in the winter 
season, or where historical data indicated other conditions may require separate studies, winter peak and 
summer off-peak studies were also performed.  Examples of such areas are Humboldt, Greater Fresno 
and the Central Coast in the PG&E service territory. Table 2-2 summarizes these study areas and the 
corresponding peak scenarios for the reliability assessment. 
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Table 2-2: Summary of study areas, horizon and peak scenarios for the reliability assessment 

Study Area 2014 2019

Humboldt
Summer Peak

Winter Peak

Summer Peak

Winter Peak

North Coast and North Bay Summer Peak Summer Peak

North Valley Summer Peak Summer Peak

Central Valley Summer Peak Summer Peak

Greater Bay Area Summer Peak Summer Peak

Fresno
Summer Peak

Summer Off-Peak
Summer Peak

Kern
Summer Peak

Summer Off-Peak
Summer Peak

Central Coast & Los Padres
Summer Peak

Winter Peak

Summer Peak

Winter Peak

PG&E Bulk System 
Summer Peak

Summer Off-Peak
Summer Peak

Southern California Edison (SCE) area Summer Peak Summer Peak

San Diego Gas and Electric (SDG&E) area
Summer Peak 

Winter Off-Peak
Summer Peak

Entire Southern California Summer Peak Summer Peak  
 
Stressed Import Path Flows 
 
High import path flows required to serve load to each study area were modeled in the base cases, hence 
representing operating conditions of the stressed system. 
 
Contingencies 
 
In addition to the system under normal operating conditions, the following contingencies were also 
evaluated as part of the study: 
 

 Loss of a single bulk electric system (BES) element which includes loss of one generator (G-1), 
one transformer (T-1), one transmission line (L-1), DC lines, and a selected loss of one generator 
and one transmission line (G-1/L-1) were simulated in the study (i.e., NERC TPL 002 standard). 
These include all outages of transmission facilities in the ISO balancing authority area of voltage 
levels 115 kV and above, most of the 60 kV, 69 kV and 70 kV facilities. The outages of 
transmission facilities that interconnect the ISO with neighboring BA areas (i.e., inter-ties) were 
also included in the study. Refer to the ISO secured website for the list of the contingencies 
considered for the study. The scope of this study included contingencies that produced more 
severe impacts to the grid; 

 

 All losses of two or more BES elements were considered in the study. Contingencies that were 
candidates for producing more severe impacts to the grid such as loss of two transmission 
facilities in the same corridor, DCTL outages, loss of two nuclear units and a large number of two 
element outages (i.e., C-3 contingencies) were also included in the assessment. Most 
transmission facilities were designed to transfer large amounts of electricity and as a result, these 
contingencies covered the most critical contingencies that produced more severe impacts than 
other Category C contingencies. The impact of outages of two or more elements that resulted 
from a combination of two Category B outages at voltage levels of 60 kV and above were also 
evaluated for a number of the local area studies; 

 

 Selected extreme BES events (Category D contingencies) were also included in the present 
assessment. However, for NERC compliance purposes, a past study report issued to WECC staff 
dated January 12, 2009 has been relied upon. That report satisfies TPL-004 requirement 1.3.1 
and provides the results of the most severe Category D contingencies within the ISO controlled-
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grid. A fresh study was not warranted because the system conditions and configuration have not 
changed significantly to affect those study results (requirement 1.3.3). A copy of that report has 
been posted on the ISO secured website as an evidence for compliance to TPL-004.  
 
 

Unless otherwise noted, the assumptions and methodologies for each study scenario that were common 
to all the various studies are described in the next sections. 

2.3.2.4 Generation projects 
 
Both existing and planned generation facilities that fell within the respective study horizons (i.e., years 
2014 and 2019) were modeled in the studies in accordance with the 2010 study plan 
(http://www.caiso.com/2374/2374ed1b83d0.pdf) and the guidelines for modeling new generation 
interconnection projects (http://caiso.com/docs/2001/06/25/20010625134406100.pdf).  Table 2-3 shows 
the new generation projects that were modeled in the base case. 
 
Table 2-3: New generation units modeled for the reliability assessment 

 
* Net qualifying capacity (NQC) 

2.3.2.5 Transmission projects 
The study included all existing transmission projects in service and the expected future transmission 
projects that had received ISO approval for interconnection in accordance with the project approval status 
list in the 2009 ISO TP (http://www.caiso.com/2354/2354f34634870.pdf). Refer to appendix B for the list 
of transmission projects modeled in the base cases.  

2.3.2.6 Load forecast 
The local area load forecasts used in the study were developed by the corresponding PTOs using the 
California Energy Commission (CEC) load forecast as the starting point as the load forecast from the 
CEC did not provide the bus-level demand projections. The 1-in-10 load forecasts were modeled in each 
of the local area studies.  The 1-in-5 coincident peak load forecasts were used for the northern area bulk 
system assessment as it covers a vast geographical area with significant temperature diversity.  More 
details of the demand forecast will be provided in the discussion sections of each of the study areas. 
 
 
 
 
 

Generation project
Capacity 

(MW)
Expected In-Service Date

Inland Empire 800 Partially Operational

Gateway 530 Operational

Starwood Midway Firebaugh 120 2009

ELF Panoche 400 2009

Otay Mesa 573* 2009

Humboldt Bay Generating 

Station

163 2010

Colusa Generation Station 660 2010

Lake Hodges Pump 

Storage

40 2010

Orange Grove (Pala) 94 2010

Bull Moose Energy 27 2011

SES Solar 300 25 MW dispatched in 2019

MEF II Peaker 46 2009

Russell City Energy Center 614 2012

http://www.caiso.com/2374/2374ed1b83d0.pdf
http://caiso.com/docs/2001/06/25/20010625134406100.pdf
http://www.caiso.com/2354/2354f34634870.pdf
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Light Load Conditions 
 
The assessment evaluated the light load conditions in various parts of the ISO balancing authority area to 
satisfy NERC compliance requirement 1.3.6 for TPL-001, TPL-002 and TPL-003. The ISO light load 
conditions in various local areas of the system ranged from 35% to 50% of the summer peak load in that 
area. In most cases, the impacts under light load conditions were less severe than those under peak load 
conditions. 
 
Some of the local areas were not evaluated for light load conditions because they were known through 
documentary evidence to have less severe impacts or no impacts on the system as compared to impacts 
under peak load conditions. The ISO staff used the discretion allowed under requirement 1.3.1 of TPL-
001 and 1.3.2 of TPL-002 and TPL-003 to limit evaluation of such areas only for peak load conditions. 

2.3.2.7 Reactive power resources  
 
Existing and new reactive power resources were modeled in the base cases for the study to ensure 
realistic reactive power support capability. These resources include generators, capacitors, static var 
compensators (SVC) and other devices. A list of generation plants and corresponding assumptions 
related to each of the eight local areas are provided in Chapter 3. Appendix B also provides a list of 
several key reactive power resources that were modeled in the studies. For a complete list of these 
resources, refer to the base cases available at the ISO secured website. 

2.3.2.8 Operating procedures 
 
ISO operating procedures for both the system under normal (pre-contingency) and emergency (post-
contingency) conditions were modeled in the study. Table 2-4 summarizes key operating procedures that 
were included in the study. 
 
Table 2-4: Normal (pre-contingency) operating procedures 

Operating 
Procedure 

Scope 

G 206 San Diego Area Generation Requirements 

G 217 South of Lugo Generation Requirements 

G 219 SCE Area Generation Requirements 

G 233 Bay Area Generation Requirements 

T 144 South of Lugo 500 kV lines 

T 116 AC/DC Nomogram for N/S Flow 

T 129 Fresno Area Operating Instructions (T129) 

T 103 Southern California Import Transmission (SCIT) 

 

2.3.2.9 Firm transfer 
 
Power flow on the major power transmission paths was considered and modeled as ñfirm transferò.  In 
general, the Northern California system has two major power transfer paths (i.e., Path 66 and Path 26).  
Table 2-5 lists the transfer capability and power flows that were modeled in each scenario on these paths 
in the northern area assessment for both the 2014 and 2019 base cases.  
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Table 2-5: Major paths and power transfer capabilities in the Northern California assessment 

 
 
Table 2-6 lists the major paths in the SCE service territory in Southern California and the corresponding 
power transfer capabilities (MW) under various system conditions as modeled in the base cases for the 
assessment. 
 
Table 2-6: Major paths and power transfer capabilities for the SCE area assessment 

All Gen in Srvc G-1 SONGS All Gen in Srvc G-1 SONGS

West of River (WOR) 6175 6271 6203 6297

East of River (EOR) 5059 5147 4160 4132

Pacific DC Intertie (PDCI) 2400 2400 2998 2998

Path 26 1573 2603 1976 3021

S of Lugo 3339 3639 3442 3741

Vincent - Mira Loma 386 634 451 702

SCIT 13606 14835 13515 14722

Path

Path Flow (MW)

2014 Summer Peak 2019 Summer Peak

 
 
 
Table 2-7 lists the major paths in the SDG&E service territory in Southern California and the 
corresponding power transfer capabilities (MW) under various system conditions as modeled in the base 
cases for the assessment. 
 
Table 2-7: Major paths and power transfer capabilities for the SDG&E area assessment 

Path 
Path Flow (MW) 

2014 Summer Peak 2019 Summer Peak 

Midway-Los Banos (Path 15) 2363 1969 

Arizona-California (Path 21) 3140 2782 

Northern-Southern California  (Path 26) 1488 1514 

IPP DC (Intermountain-Adelanto) 1803 1702 

Sylmar-SCE -128 -75 

IID-SCE 46 92 

North of San Onofre 1615 1579 

South of San Onofre 535 571 

CAISO-Mexico (CFE) 0 -2 

West of Colorado River (WOR) 4353 6122 

East of Colorado River (EOR) 3103 2934 

Lugo-Victorville 500 kV line 1144 1300 

Eldorado-Mc Cullough 500 kV line -33 -39 

Perkins-Mead 500 kV line 233 169 

 
 
 

Summer Peak Summer Off-Peak Winter Peak

Path 26 (N-S) +/-4000 4000 4000 -1619

Path 66 (N-S) +/-4800 4800 4800 -3679

Path Limit (MW)
Path Flow (MW)
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2.3.2.10 Protection systems 
 
To help ensure reliable operation of the system, many remedial action schemes (RAS) or special 
protection systems (SPS) have been installed in certain areas of the system. These protection systems 
trip load and/or generation upon detection of system overloads by strategically tripping circuit breakers 
under selected contingencies. Some SPS are designed to operate upon detecting unacceptable low 
voltage conditions caused by certain contingencies. Table 2-8 lists major new and existing RAS and SPS 
that were included in the study.  
 
 
Table 2-8: A sample protection systems modeled for the reliability assessment 
 

No. RAS / SPS Name Descriptions Study Area 

1 Middletown UVLS Trip Middletown substation load under low voltages conditions. PG&E - North Coast/North Bay 

2 Humboldt SPS Trip load in Humboldt under low voltages conditions PG&E - Humboldt Area 

3 
Alameda Overload SPS 

Drops City of Alameda load following the overload of Oakland 
cables. PG&E - Greater Bay Area 

4 
Bay Area UVLS 

Trip local distribution load. When detects low 230 kV voltage at 
Newark, Monta Vista, San Mateo. PG&E - Greater Bay Area 

5 
Bay Meadows OL SPS 

Trip one or two Bay Meadows distribution feeders. After loss of 
any San Mateo - Bay Meadows 115 kV line. PG&E - Greater Bay Area 

6 

Eastshore 230/115 kV TB #1 
and #2 Overload SPS 

T&LO, and initiate breaker failure on the associated transformer 
high and low side breakers if loading above emergency rating. 
Scheme is normally cut out except for specific clearances. PG&E - Greater Bay Area 

7 
Evergreen - San Jose B OL 

Trip San Jose CBs 112, 122 following the OL on Evergreen - San 
Jose B PG&E - Greater Bay Area 

8 
Gilroy Energy Center SPS 

Trip up to 51 MW gen at Gilroy Energy Center if OL on Llagas - 
Morgan Hill or Llagas - Metcalf 115 kV lines. PG&E - Greater Bay Area 

9 
Grant - Eastshore OL SPS 

Trip Grant feeder breakers 1105 & 1108 if OL on Grant - 
Eastshore #1, #2 PG&E - Greater Bay Area 

10 
Metcalf - El Patio OL SPS 

Trip El Patio CB 142 (El Patio - SJ A) if Load > 960 A on either 
Metcalf - El Patio #1 or #2 115 kV line. PG&E - Greater Bay Area 

11 
Metcalf SPS 

Trip load and curtail generation following the loss of Moss Landing 
- Metcalf or Metcalf ï Tesla PG&E - Greater Bay Area 

12 
Monta Vista N-2 OL SPS 

Trip Monta Vista - Jefferson #1 and #2 230 kV lines following loss 
of both Monta Vista #3 & #4 230 kV lines. PG&E - Greater Bay Area 

13 Moraga - Oakland J  OL SPS Trip Oakland J CB 122 (Jenny) if load > 750 A on Moraga - J PG&E - Greater Bay Area 

14 Newark Dumbarton OL SPS Trip Dumbarton CB 132 if OL on Newark - Dumbarton 115 PG&E - Greater Bay Area 

15 
San Francisco RAS 

Trip Area Load after NERC Cat D loss of area generation or 
transmission. PG&E - Greater Bay Area 

16 
South of San Mateo SPS 

Trip up to 600 MW of load in the peninsula if 115 kV Line OL 
caused by N-2 230 kV outages. PG&E - Greater Bay Area 

17 
Paso Robles UVLS 

Drops load at Paso Robles Substaion to mitigate any voltage 
collapse concerns for the loss of Paso Robles - Templeton 70 kV 
Line PG&E - Los Padres Area 

18 

Mirage Overpower 
/Undervoltage Relays 

These relays are to prevent low voltages or line overloads in the 
Iron Mountain/Eagle Mountain/Julian Hinds area by tripping the 
Mirage-Julian Hinds 230 kV line SCE 

19 

MWD Eagle Mountain Thermal 
Relay 

The thermal overload relay will trip Eagle Mountain-Julian Hinds if 
an overload is detected on the Iron Mountain-Eagle Mountain 230 
kV line. SCE 

20 

West of Devers Overload 
Protection Scheme (ñWOD 
SPSò) 

The WOD SPS was put in service in June 2007.  The objective of 
this scheme is to mitigate the existing overloads on West of 
Devers 230 kV lines.  The WOD SPS includes tripping of two 
Devers 500/230 kV AA transformer banks under certain system 
configuration SCE 

21 

South of Lugo (SOL) N-2 SPS 

This remedial action scheme was put in operation in June 2005 to 
trip up to 3 ñAò station loads (Mira Loma, Padua, and part of Chino) 
for a total of  about 1100MW to 1400MW if any two 500 kV lines 
were lost on the South of Lugo path.  SCE 

22 Mariposa UVLS Trip load in the area if under voltages detected PG&E San Joaquin Valley 

23 Ashlan 230 kV UVLS Trip load in the area if under voltages detected PG&E San Joaquin Valley 

24 McCall 230 kV UVLS Trip load in the area if under voltages detected PG&E San Joaquin Valley 
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Table 2-8: A sample protection systems modeled for the reliability assessment (contôd) 
 

No. RAS / SPS Name Descriptions Study Area 

25 

Stagg UVLS 

Monitor the Stagg 230 kV bus voltage and curtail load to mitigate 
post-contingency low voltage problems which could result from a 
sustained outage to the Tesla - Stagg and Tesla ï Eight Mile Road 
230 kV Line. PG&E - Stockton Area 

26 

Blythe SPS 

There is an existing Blythe SPS to mitigate the overload on the 
lines out of Blythe 161 kV. In 2010, the Blythe I project will leave 
the Western Area Power Administration, Lower Colorado (WAPA 
LC) control area and connect to Julian Hinds 230 kV with a gen SCE 

27 

Low Voltage Load Shedding 
(LVLS) Scheme.  

This remedial action scheme was put in operation in the mid-
1980ôs to prevent a low-voltage condition resulting from the 
simultaneous loss of the Lugo-Mira Loma 2&3 and Lugo-Serrano 
(or Lugo-Mira Loma 1, after Lugo-Serrano is looped in at Mira 
Loma) 500 k SCE 

28 Yolo 115 kV UVLS Trip load in the Woodland area if under voltages detected PG&E Scramento Area 

29 Figarden 230 kV UVLS Trip load in the area if under voltages detected PG&E San Joaquin Valley 

30 
500kV TL 50001 IV Generator 
SPS 

Trip generation at CLR II and TDM under contingency conditions 
SDG&E 

31 
Miguel transformer protection 

Monitors the loss of transformer and the loading on the remaining 
transformer SDG&E 

32 
Otay Mesa ï Tijuana SPS 

A redundant scheme is installed to protect the line from loading 
above its continuous rating SDG&E 

33 
TL 649 69 kV SPS 

An SPS to protect TL 649 from thermal overload for an outage of 
TL 6910 SDG&E 

 

2.3.2.11 Control devices 
Several control devices were also modeled in the study.  These control devices were: 
 

 All shunt capacitors in the SCE service territory; 

 Static var compensators at several locations such as Potrero, Newark, Rector, and Devers 
substations; 

 DC transmission lines such as the Pacific Direct Current Interface (PDCI), Inter-Mountain power 
plant direct current (IPPDC), and the Trans Bay projects. 
 

For complete details of the control devices that were modeled in the study, please refer to the base cases 
that are available through the ISO secured website. 
 

2.4 Other Technical Studies ɀ Methodology and Assumptions 
 
The details of the other technical studies that were briefly described in Chapter 1 can be found in Chapter 
7 of this document. 
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Chapter 3: PG&E Service Area Reliability Assessment 

PG&E service area covers most of northern California, stretching from Eureka in the north to Bakersfield 
in the south, and from the Pacific Ocean in the west to the Sierra Nevada Mountains in the east.  There 
are 123,054 circuit miles of electric distribution lines and 18,610 circuit miles of interconnected 
transmission lines serving 5.1 million electric customer accounts.  In 2009, the PG&E peak demand of 
19,253 MW occurred on September 3, 2009 at 16:17 h. 
 

3.1 General Assessment Summary 
 

3.1.1 PG&E bulk transmission system assessment summary  
The studies were performed under normal and emergency system conditions for 2014 and 2019 summer 
peak and 2014 summer off-peak with a primary focus on transmission systems in northern and central 
California. 
 
The contingency analysis of the PG&E bulk transmission system revealed the following: 
 
TPL 001: System Performance under Normal Conditions 
 

 No facility overloads or voltage concerns identified. 
 

TPL 002: System Performance Following Loss of a Single BES Element, and ISO Category B (G-1/L-1) 
 

 Three facility overloads and no voltage concerns identified. 
 

TPL 003: System Performance Following Loss of Two or More BES Elements 
 

 Nine facility overloads and no voltage concerns identified.   
 
Also, the 2014 and 2019 summer peak and 2014 off-peak cases were all found to satisfy the transient 
and post-transient performance criteria.  However, some thermal limits were exceeded during post-
transient contingency conditions in all three cases. 
 

3.1.2 PG&E local transmission system  assessment summary  
 
The studies were performed under normal and emergency system conditions for 2014 and 2019 summer 
peak.  Humboldt is the only winter peaking area within PG&E and hence studies were performed for 
winter and summer peak conditions for 2014 and 2019. Some additional studies were also performed for 
the local areas within PG&E with potential off-peak reliability concerns.  Please see Table 2-2 for the 
complete list of reliability assessments performed in the 2009 planning cycle.   
 
The contingency analysis of the PG&E local transmission system revealed the following; 
 
TPL 001: System Performance under Normal Conditions 
 

 11 facility overloads and 17 buses with voltage concerns identified. 
 

TPL 002: System Performance Following Loss of a Single BES Element, and ISO Category B (L-1/G-1) 
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 53 facility overloads and 41 buses with voltage concerns identified. 
 

TPL 003: System Performance Following Loss of Two or More BES Elements 
 

 231 facility overloads and 221 buses with voltage concerns identified. 
 

3.2 PG&E Bulk Transmission System Assessment 
 

3.2.1 PG&E Bulk Transmission System Description  
 
The 500 kV bulk transmission systems in northern California consist of three parallel 500 kV lines that 
traverse the state from the California-Oregon border in the north and continue past Bakersfield in the 
south.  This system transfers power between California and other states in the northwestern part of the 
United States and Western Canada.  The transmission system is also a gateway for excess resources 
located in the sparsely populated portions of northern California, and the system typically delivers these 
resources to population centers in the Greater San Francisco Bay Area and Central Valley.  Also, there 
are a large number of generation resources in the central California area that are delivered over the 500 
kV systems into southern California.  The typical direction of power flow through Path 26 is from north to 
south during on-peak load periods and in the reverse direction during off-peak load periods.  As a result 
of this bi-directional power flow pattern on the 500 kV Path 26 lines, both the summer peak (N-S) and off-
peak (S-N) flow scenarios were analyzed.  Transient stability and post transient contingency analyses 
were also performed for both flow patterns and scenarios. 
 

3.2.2 Study Assumptions and System  Conditions  
 
The northern area bulk transmission system study was performed consistent with the general study 
methodology and assumptions described in Chapter 2.  The ISO secured website lists the contingencies 
that were performed as part of this assessment.  In addition, specific methodology and assumptions that 
are applicable to the northern area bulk transmission system study are provided below in the next 
sections.  
 
Generation and Path Flows 
 
The bulk transmission system studies used the same set of generation plants that were modeled in the 
local area studies. Table 3-2.1 lists all major path flows affecting the 500 kV systems in northern 
California along with the hydroelectric generation dispatch percentage in the area. 
 
Table 3-2.1: Major import flow for the northern area bulk study 

  Parameter 
2014 Summer 
Peak 

2019 Summer 
Peak 

2014 Off-Peak 

California-Oregon Intertie Flow (N-
S) (MW) 

4800 4800 -3678 

Pacific DC Intertie Flow (N-S) (MW) 3000 3091 -1855 

Path 15 Flow (S-N) MW -734 -899 5395 

Path 26 Flow (N-S) MW 4000 4000 -1423 

Northern California Hydro % 
dispatch of nameplate 

80% 80% n/a 
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Load Forecast 
 
Per the ISO grid planning criteria for regional transmission planning studies, the demand within the ISO 
area reflects a coincident peak load for 1-in-5-year heat wave conditions for the summer peak cases.  
Loads in the off-peak case were modeled at approximately 50 % of the 1 in 5 summer peak load level.  
Table 3-2.2 shows the assumed load levels for selected areas under summer peak and off-peak 
conditions.  
 
Table 3-2.2: Load modeled in the bulk transmission system assessment 

Scenario Area
Load 

(MW)

Loss 

(MW)

Total 

(MW)

PG&E                        29073 1099 30172

SDG&E                       5012 111 5123

SCE                         25156 433 25589

ISO 59241 1643 60884

PG&E                        30950 1193 32143

SDG&E                       5360 122 5482

SCE                         27553 570 28123

ISO 63863 1885 65748

PG&E                        14756 682 15438

SDG&E                       2784 44 2828

SCE                         12713 250 12963

ISO 30253 976 31229

2014 Summer Peak

2019 Summer Peak

2014 Summer Off-

Peak

  
 
Existing Protection Systems 
 
There are extensive SPS or RAS that are installed in the northern California area 500 kV systems to 
ensure reliable system performance.  These systems were modeled and included in the contingency 
studies. A comprehensive detail of these protection systems are provided in various ISO operating 
procedures, engineering and design documents. For details, refer to Table 2-8. 
 

3.2.3 Study Results and Discussion  
 
The studies were performed under normal and emergency system conditions and various scenarios with 
the primary focus on transmission systems in the northern and central California. 
 
The 2014 and 2019 summer peak and 2014 off-peak cases were all found to satisfy the transient and 
post-transient performance criteria.  However, some thermal limits were exceeded during post-transient 
contingency conditions in all three cases. 
 
TPL 001: System Performance under Normal Conditions 
 

 For all three cases, there are no facilities identified with thermal overload or voltage concerns 
under Category A performance requirement. 
 

TPL 002: System Performance Following Loss of a Single BES Element, and ISO Category B (L-1/G-1) 
 

 For the summer peak cases, there is one facility identified with thermal overloads and no facilities 
identified with voltage concerns under the Category B performance requirement. 

 For the summer off-peak cases, there are two facilities identified with thermal overloads and no 
facilities identified with voltage concerns under the Category B performance requirement. 
 

TPL 003: System Performance Following Loss of Two or More BES Elements 
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 For the summer peak cases, there are five facilities identified with thermal overloads and no 
facilities identified with voltage concerns under the Category C performance requirement. 

 For the summer off-peak cases, there are six facilities identified with thermal overloads and no 
facilities identified with voltage concerns under the Category C performance requirement.   

 
Tables 3-2.3 and 3-2.4 document the worst thermal overload and low voltage concerns identified under 
summer-peak and summer off-peak conditions along with the corresponding proposed solutions.
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Table 3-2.3: Summary of thermal overloads for summer peak conditions ï PG&E bulk transmission system 

ID Overloaded Facility Worst Contingency Category 
Category 
Description 

Loading % 
Exp. Yr. of 
Occurrence 

ISO Proposed 
Solution 2014 2019 

PBULK-SP-
T-001 

Round Mountain- Table 
Mountain #2 500kV line 

Round Mt. -Table Mt. 
#1 500kV line 

B L-1 

100.97% of 
Short term 
SE rating of 
3280 Amps 

102.41% of  
30-min. 
emergency 
rating of 3280 
Amps.  

2011 

Reduce system 
transfer within COI 
Nomogram limitation 
to mitigate the 
overload 

PBULK-SP-
T-002 

Castro Valley-Moraga 230kV 
Line 

Metcalf-Moss Landing 
and Tesla-Metcalf 
500kV lines 

C  L-1-1 < 100% 
111% of SE 
rating of 800 
Amps 

2015 
See recommendation 
in Greater SF Bay 
Area results 

PBULK-SP-
T-003 

Trimble-SJ BE 115kV Line 
Metcalf-Moss Landing 
and Tesla-Metcalf 
500kV lines 

C L-1-1 < 100% 
102.5% of SE 
rating of 802 
Amps 

2015 
See recommendation 
in Greater SF Bay 
Area results 

PBULK-SP-
T-004 

Gleaf Tap ïRio Oso 115 kV 
line 

Table Mt.-Tesla and 
Table Mt.-Vaca 500kV 
lines 

C 
Common 
Corridor 

< 100% 
102.5% of SE 
rating of 512 
Amps 

2015 
See recommendation 
in Central Valley 
results 

PBULK-SP-
T-005 

Olivia H ïEmery J1 115 kV 
line 

Table Mt.-Tesla and 
Table Mt.-Vaca 500kV 
lines 

C 
Common 
Corridor 

< 100% 
101.5% of SE 
rating of 484 
Amps 

2015 
See recommendation 
in Central Valley 
results 

PBULK-SP-
T-008 

Hatchet Ridge-Round 
Mountain 230kV line 

Malin-Round Mt. #1 
and #2 500kV lines  

C 
Common 
Corridor 

123% of SE 
rating of 400 
Amps 

122.91% of its 
SE rating of 
399A 

2011 
See recommendation 
in North Valley results 

PBULK-SP-
T-009 

Castro Valley-Moraga 230kV 
Line 

Vaca Dixon-Tesla and 
Table Mt.-Tesla 500kV 
lines 

C 
Common 
Corridor 

< 100% 
102% of SE 
rating of 800 
Amps 

2015 
See recommendation 
in Greater SF Bay 
Area results 
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Table 3-2.4: Summary of thermal overloads for summer off-peak conditions ï PG&E bulk transmission system 

ID Overloaded Facility Worst Contingency Category 
Category 
Description 

Loading % Exp. Yr. of 
Occurrence 

ISO Proposed Solution 

2014 2019 

PBULK-
SOP-T-001 

Los Banos ïWestley #1 230kV Line 
Tracy-Los Banos 
500kV Line 

B L-1 
100.95% of 
SE rating of 
1700 Amps.  

  2011 Congestion management  

PBULK-
SOP-T-002 

Los Banos ïWestley #1 230kV Line 
Tesla-Los Banos 
500kV Line 

B L-1 
105.99% of 
SE rating of 
1700 Amps.   

  2011 Congestion management  

PBULK-
SOP-T-003 

Gates-Midway #1 230kV Line 
Gates-Midway 500kV 
Line 

B L-1 
102.49% of 
SE rating of 
942 Amps.   

  2011 Use short term rating 

PBULK-
SOP-T-004 

Gates-Midway #1 230kV Line 
Gates-Midway 
500/230kV 
Transformer 

B T-1 
104.09% of 
SE rating of 
942 Amps.  

  2011 Use short term rating 

PBULK-
SOP-T-005 

Hatchet Ridge ï Round Mountain #1 
230kV Line 

Round Mt.-Table Mt. 
#1 and #2 500kV lines 

C  
Common 
Corridor 

103.2% of SE 
rating of 399 
Amps 

  2011 
See recommendation in 
North Valley results 

PBULK-
SOP-T-006 

SPI Burney ï Pit River3 #1 230kV 
Line 

Round Mt.-Table Mt. 
#1 and #2 500kV lines 

C 
Common 
Corridor 

101.48% of 
SE rating of 
300 Amps 

  2011 
See recommendation in 
North Valley results 

PBULK-
SOP-T-007 

Pit River3 ïHatchet Ridge #1 230kV 
Line 

Round Mt.-Table Mt. 
#1 and #2 500kV lines 

C 
Common 
Corridor 

104.32% of 
SE rating of 
399 Amps 

  2011 
See recommendation in 
North Valley results 
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Table 3-2.4: Summary of thermal overloads for summer off-peak conditions ï PG&E bulk transmission system (contôd) 

ID Overloaded Facility Worst Contingency Category 
Category 
Description 

Loading % Exp. Yr. of 
Occurrence 

ISO Proposed Solution 
2014 2019 

PBULK-
SOP-T-008 

Los Banos ïWestley #1 230kV Line 
Tesla-Los Banos and 
Tracy-Los Banos 500kV 
lines 

C 
Common 
Corridor 

111% of 
Short-Term 
Emergency 
rating of 
2000 
Amps.  

  2011 
Congestion 
management 

PBULK-
SOP-T-009 

Los Banos 500/230kV Transformer  
Tesla-Los Banos and 
Tracy-Los Banos 500kV 
lines 

C 
Common 
Corridor 

102.02% of 
SE rating 
of 1122 
MVA   

  2011 
Develop emergency 
rating  

PBULK-
SOP-T-010 

Olinda 500/230kV Transformer 
Malin-Round Mt. #1 and 
#2 500kV lines 

C 
Common 
Corridor 

106.03% of 
SE rating 
of 1040 
MVA 

  2011 

Historical south to 
north Path 66 flows 
have been below 2000 
MW and production 
simulation model 
shows very few hours 
above 3500 MW 

PBULK-
SOP-T-011 

Los Banos ïWestley #1 230kV Line 
Tesla-Tracy and Tracy-
Los Banos 500kV lines 

C 
Common 
Corridor 

108.93% of 
SE rating 
of 1700 
Amps.    

  2011 
Congestion 
management 
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3.2.4 Recommended solutions for facilities not meeting thermal and volt age 
performance req uirements  
 
The following are proposed solutions for the facilities not meeting thermal and voltage performance 
requirements. 
 
Thermal Overload Mitigations 
 
Round Mountain- Table Mountain #2 500 kV line  
The Round Mountain - Table Mountain #2 500 kV line was overloaded 101% and 102% in the 2014 and 
2019, respectively, on peak cases immediately following the contingency of the Round Mt. - Table Mt. #1 
500 kV line.  This overload is partially caused by new generation development on the Round Mt. 230 kV 
system in approximately 2011.  Mitigation of this slight overload is expected to be carried out through the 
use of congestion management, including reduction of system transfer on COI to stay within the existing 
COI Nomogram limitation to mitigate the overload. 
 
Castro Valley-Moraga 230 kV Line 
This facility overload is also identified in the Greater Bay Area assessment for multiple Category C 
contingencies. ISO is recommending re-rating Moraga-Castro Valley 230 kV line by 2013 to mitigate this 
overload. 
 
Trimble-SJ BE 115 kV Line 
This facility overload is also identified in the Greater Bay Area assessment for outage of El Patio-San 
Jose A and Evergreen-San Jose B 115 kV lines. ISO is recommending re-conductoring Trimble-San Jose 
B 115 kV line by 2010 to mitigate this overload. If the long-term mitigation is not available, then have SPS 
in place by 2010 to drop some calculated amount of load. 
 
Gleaf Tap ïRio Oso 115 kV line  
This facility overload is also identified in the Central Valley assessment for the simultaneous DCTL loss of 
the Table Mountain-Rio Oso and Colgate-Rio Oso 230 kV line.  Solutions include reconductoring of the 
remaining portions of this line. Most feasible implementation due to permitting and lead times is 2013. In 
the interim load shedding will be used for these Category C conditions. This plan will be assessed further 
and included in the next annual ISO transmission plan. 
 
Olivia H ïEmery J1 115 kV line 
This facility overload is also identified in the Central Valley assessment for Category B, starting in 2017, 
and numerous multiple contingencies in this area.  Solutions include reconductoring 50 miles of 115 kV 
lines and/or different arrangement of the 115 kV system in this area. Most feasible implementation due to 
permitting and lead times is 2015. In the interim, load shedding will be used for the Category C 
conditions. This plan will be assessed further and included in the next annual ISO transmission plan. 
Hatchet Ridge-Round Mountain, SPI Burney ï Pit River3 #1 and Pit River3 ïHatchet Ridge #1 230kV 
lines 
These facility overloads are also identified in the North Valley assessment for Category B and C 
contingencies after the interconnection of the new Hatchet Ridge generation in 2010.  Solution could 
include reconductoring and/or SPS. Schedule is tied to the new generation resource in-service date.  
In response to this proposal the ISO has received the Pit 3 - Pit 1 and Pit 3 - Round Mountain 230 kV line 
relays replacement project from PG&E with an operating date of December 1, 2010. The ISO 
recommends approval for this project. 
It has demonstrated that the preferred alternative is a prudent and technically sound solution to the 
identified reliability concerns. The replacement of relays is the most cost effective mitigation. 
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Los Banos ïWestley #1 230kV Line 
Los Banos ïWestley #1 230kV Line overloads up to 111% for several contingencies in the off-peak case.  
The worst contingency is the Tesla-Los Banos and Tracy-Los Banos 500kV lines.  Mitigation of this 
overload is expected to be carried out in the 2010 timeframe through congestion management. 
 
Gates-Midway #1 230 kV Line 
Gates-Midway #1 230kV line overloads up to 104% in the off-peak case. The worst contingency is the 
Gates-Midway 500/230kV transformer.  Mitigation of this problem will be carried out in the 2011 timeframe 
through the implementation of a short-term rating for this facility. The existing 1030 Amp 30 minute rating 
will be sufficient because southern California to northern California transfers will need to be reduced 
within 30 minutes of the outage and this action will reduce flows on this line to within the continuous 
emergency line rating. 
 
Los Banos 500/230 kV Transformer 
Los Banos 500/230kV transformer overloads to 102% in the off-peak case for the contingency of the 
Tesla-Los Banos and Tracy-Los Banos 500kV lines.  This transformer currently does not have an 
emergency rating.  Developing an emergency rating for this transformer in the 2011 timeframe will easily 
mitigate this overload. 
 
Olinda 500/230 kV Transformer 
Olinda 500/230 kV transformer overloads to 106% in the off-peak case for the contingency of the  Malin-
Round Mt. #1 and #2 500 kV lines.  The off-peak case had 3675 MW of south to north Path 66 flow.  
Historical south to north Path 66 flows have been below 2000 MW and production simulation model 
showed very few hours above 3500 MW.  Therefore, if necessary, the problem will be mitigated through 
the use of congestion management in the 2011 timeframe. 
 
Voltage concerns mitigations 
 
There were no voltage criteria performance concerns identified in the analysis of the northern bulk 
transmission system. 
 

3.2.5 Key Conclusions  
 
Based on the ISO study assessment, the northern bulk system had: 
 

 One overload caused by one critical single contingency under summer peak conditions;  

 Two overloads caused by four single contingencies under summer off-peak conditions; 

 Five overloads caused by four critical multiple element contingencies under summer peak 
conditions; 

 Six overloads caused by four multiple element contingencies under summer off-peak conditions. 
 

All of the summer peak overloads are new compared to the northern bulk system analysis last year.  This 
is because, the COI (Path 66) flows in the case last year was limited to approximately 4600 MW by 
reactive margin deficiencies north of Path 66.  The case this year had east to west flows on Path 75, so 
the there were no reactive margin deficiencies north of Path 66.  Therefore, Path 66 flows in the case 
used this year were at the 4800 MW WECC path rating.  The results from the off-peak bulk system 
analysis were similar to those found last year. 
 
Out of the ten overloads described in section 3.2.4, five of the overloaded facilities resulting from bulk 
system contingencies were identified as more severely overloaded in the local system analysis due to 
local system contingencies.  Therefore, the solution to the local system problem will address these 
problems as well.  Operating procedures and special facility ratings are planned to address the remaining 
five overloaded facilities. 
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3.3 Local Area Reliability Assessment 

3.3.1 Humboldt Area 

3.3.1.1 Area Description 
The Humboldt area covers approximately 3,000 square miles, and is located in the northwestern corner of 
PG&Eôs service territory.  Some of the large cities in the area are Eureka, Arcata, Garberville and 

Fortuna.  The figure below depicts the approximate geographical 
location of the Humboldt area.   
 
Humboldtôs electric transmission system is comprised of 60 kV 
and 115 kV transmission facilities.  Electric supply to the area is 
provided primarily by generation at Humboldt Bay power plant 
and local QF generation units.  It is supplemented by 
transmission imports from the North Valley and North Coast 
areas.  The Humboldt division is connected to the bulk PG&E 
transmission system by four transmission circuits, each about 80 
to 100 miles in length.  Power imports are from two 115 kV lines 
from the Cottonwood substation in the east and one 60 kV line 
from Mendocino substation in the south.   
 
Historically, the area experiences its highest demand during the 
winter season.  Load forecasts indicate Humboldt should reach 
its winter and summer peak demand of 228 MW and 186 MW 
respectively by 2019 assuming an annual load growth of 
approximately 3 MW per year. 
 

3.3.1.2 Area-Specific Assumptions and System Discussions 
 
The Humboldt area study was performed consistent with the general study assumptions and methodology 
described in Chapter 2.  The lists of contingencies analyzed are located in the ISO secured website.  
Additionally, specific methodology and assumptions that were specifically applicable to the Humboldt area 
study are provided in the next sections. 
 
Generation 
 
Generation resources in the Humboldt area consist of market, QFs and self-generating units.  The 
Humboldt Bay re-powering project was included in all scenarios.  Table 3-3.1.1 lists generating plants in 
the Humboldt area.  
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Table 3-3.1.1: Generation plants in the Humboldt area 

 
Load forecast 
 
Loads within the area reflect a coincident peak load for 1-in-10-year heat wave conditions of each peak 
study scenario.  Table 3-3.1.2 shows loads modeled in the studies for the Humboldt and neighboring local 
areas in PG&E system. 
 
Table 3-3.1.2: Load Forecasts modeled in Humboldt area assessment 

 
 
 

2014 2019 2014 2019

Humboldt 175 186 212 228

Niorth Coast 746 801 826 915

North Valley 742 782 443 465

Sacramento 967 1,024 760 800

Sierra 876 950 781 843

North Bay 705 742 587 637

East Bay 879 908 898 928

Diablo 1,347 1,419 1233 1294

San Francisco 930 953 1013 1052

Penninsula 1,021 1,076 991 1063

Stockton 1,158 1,245 900 962

Stanislaus 199 215 155 165

Yosemite 679 719 483 510

Fresno 1,905 2,037 1302 1387

Kern 1,418 1,498 1402 1477

Mission 1,211 1,282 1022 1079

De Anza 907 974 830 891

San Jose 1,602 1,707 1332 1417

Central Coast 703 732 845 868

Los Padres 562 597 647 678

Total 18,733 19,845 16,662 17,658

Humboldt Area 1-in-10 year Non-Simultaneous Load Forecast

PG&E Area Name
Summer Peak (MW) Winter Peak (MW)

Generation Plant  
(MW) 

Humboldt Bay 166 

Kekawaka 4.9 

Pacific Lumber 32.5 

LP Samoa 25 

Fairhaven 17.3 

Ultra Power 0 

Generation Total 246 

Max. Capacity  



2010 Final California ISO Transmission Plan 
 

CAISO | Chapter 3: PG&E Service Area Reliability Assessment 31 

 

3.3.1.3 Study Results and Discussions 
 
TPL 001: System Performance under Normal Conditions 
 

 For the winter peak cases, there are no facilities with identified thermal overloads and one facility 
identified with low voltage concerns under the Category A performance requirement. 

 For the summer peak cases, there are no facilities with identified thermal overloads under the 
Category A performance requirement. The power flow model also shows voltage magnitude at 
Gualala 60 kV substation is approximately 0.89 PU under normal system conditions. 
 

TPL 002: System Performance Following Loss of a Single BES Element, and ISO Category B (L-1/G-1) 
 

 For the winter peak cases, there is one facility with an identified thermal overload under the 
Category B performance requirement. However, there are eight buses with low voltage concern 
under the Category B performance requirement. Voltage deviation concerns are also identified on 
eight buses. 

 For the summer peak cases, there is one facility with an identified thermal overload and there are 
seven buses with voltage deviation concerns under the Category B performance requirement. 
 

TPL 003: System Performance Following Loss of Two or More BES Elements 
 

 For the winter peak cases, there are six facilities with identified thermal overloads and 11 buses 
with identified low voltage concerns under the Category C performance requirement. In addition, 
voltage deviation concerns are also identified on 18 buses. 

 For the summer peak cases, there are 11 facilities with identified thermal overloads, nine buses 
are identified with low voltage concerns, and on eight buses there were identified voltage 
deviation concerns under the Category C performance requirement.   

 
Tables 3-3.1.3 to 3-3.1.8 document the worst thermal overloads and voltage concerns identified for the 
summer and winter peak conditions along with ISO-proposed solutions.
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Table 3-3.1.3: Summary of thermal overloads for summer peak conditions - Humboldt 

ID Overloaded Facility Worst Contingency Category 
Category 
Description 

Loading % Exp. Yr. of 
Occurrence 

ISO Proposed Solution 
2014 2019 

HUMB-S-T-
005 

Humboldt Bay-Humboldt 60 kV Line #1 
Between HUMBOLDT 60.00 kV and 
HMBLT JT 60.00 kV 

L-1 Humboldt-Humboldt 
Bay 60 kV #2  

B L-1 103% 103% 2010 1 Reconductor the line 
for category B overload 
and  
2 Implement operating 
procedure to reduce 
output from HBPP 60 
kV generators for C 
contingencies 

L-1 Humboldt-Humboldt 
Bay 60 kV #2 & L-1 
Humboldt-Eureka 60 kV #1 

C L-1-1 202% 203% 2010 

L-1 Humboldt-Eureka 60 kV 
#1 & L-1 Humboldt-
Humboldt Bay 60 kV #2 

C L-1-1 145% 143% 2010 

HUMB-S-T-
001 

Humboldt Bay - Rio Dell Jct 60 kV #1 
Between NEWBURG - RIODLLTP 

T-1 Humboldt 115/60 kV 
Bank #1 & T-1 Humboldt 
115/60 kV Bank #2 

C T-1/T-1 <100% 100% 2017 

Implement operating 
procedure to reduce 
output from HBPP 60 
kV system 

HUMB-S-T-
002 

Humbold - Eureka 60 kV Line #1 Between 
EUREKA ï HARRIS 

L-1 Humboldt-Humboldt 
Bay 60 kV #2 thru Hmblt jct 
& L-1 Humboldt-Humboldt 
Bay 60 kV #1 

C L-1-1 

144% 142% 2011 

Implement operating 
procedure to reduce 
output from HBPP 60 
kV system 

HUMB-S-T-
003 

Humboldt Bay - Eureka 60 kV Line #1 164% 165% 2011 

HUMB-S-T-
004 

Humboldt Bay-Humboldt 60 kV Line #2 

L-1 Humboldt-Humboldt 
Bay 60 kV #1 thru Hmblt jct 
& L-1 Humboldt-Eureka 60 
kV #1 

C L-1-1 126% 126% 2011 

HUMB-S-T-
006 

Humboldt Bay-Humboldt 60 kV Line #1 
Between HUMBOLDT JT 60.00 kV and 
HMBLT BAY 60.00 kV 

L-1 Humboldt-Humboldt 
Bay 60 kV #2 & L-1 
Humboldt-Eureka 60 kV #1 

C L-1-1 140% 141% 2010 Reconductor the line 

HUMB-S-T-
007 

Fair Haven - Humboldt 60 kV #1 Between 
FAIRHAVN - SIERA_PC 

L-1 Humboldt No.1 kV #1 
60 kV & L-1 Humboldt-
Arcata 60 kV #1 

C L-1-1 

101% 118% 2012 

SPS or load dropping 

HUMB-S-T-
008 

Fair Haven - Humboldt 60 kV #1 Between 
ARCTA_J2 -SIERA_PC 

103% 120% 2012 

HUMB-S-T-
009 

Essex Jct - Arcata -Fair Haven #1 
Between ARCTAJT2 - FAIRHAVN 

109% 127% 2010 

HUMB-S-T-
010 

Arcata - Humboldt 60 kV #1 Between 
ARC_JT2X ï ARCATA 

L-1 Humboldt No.1 60 kV& 
L-1 Fairheaven-Humboldt 
60 kV #1 

C L-1-1 <100% 102% 2017 

HUMB-S-T-
011 

Bridgeville 115/60 kV Bank #1 
T-1 Humboldt 115/60 kV 
Bank #1 & T-1 Humboldt 
115/60 kV Bank #2 

C T-1-1 <100% 112% 2016 
Operating procedure to 
limit output from HBPP 
115 kV generators 
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Table 3-3.1.4: Summary of low voltages for summer peak conditions - Humboldt 

ID Substation Worst Contingency Category 
Category 
Description 

Min Post-Cont 
Voltage PU Exp. Yr. of 

Occurrence 
ISO Proposed Solution 

2014 2019 

HUMB-S-T-
012 

BLUE LAKE 60 kV 
L-1 Humboldt No.1  60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 0.85 0.80 2010 

Approx 6 MVAR of 
reactive resource is 
needed for B 
contingency. 
Approximately 
additional of 4 MVAR is 
needed for C 
contingency. In 
addition, operating 
procedures can be 
used as an interim 
solution to address 
reliability concerns 
while the long-term plan 
is being developed.  

HUMB-S-T-
013 

TRINIDAD 60.00 kV 
L-1 Humboldt No.1  60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 0.85 0.80 2010 

HUMB-S-T-
014 

SIMPSON 60.00 kV 
L-1 Humboldt No.1  60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 0.85 0.80 2010 

HUMB-S-T-
015 

ORICK 60.00 kV 
L-1 Humboldt No.1  60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 0.84 0.79 2010 

HUMB-S-T-
016 

JANES CREEK 60 kV L-1 Humboldt No.1  60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 

0.86 0.81 2010 

HUMB-S-T-
017 

ESSEX JUNCTION 60.00 kV 0.86 0.81 2010 

HUMB-S-T-
018 

BIG LAGOON 60.00 kV 
L-1 Humboldt No.1  60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 0.84 0.79 2010 

HUMB-S-T-
019 

BLUE CHIP MILLING 60 kV 
L-1  Humboldt No.1 60 kV  
and L-1 Humboldt - Arcata 
60 kV #1 

C L-1-1 0.86 0.81 2010 

HUMB-S-T-
020 

ARCATA 60.00 kV 
L-1  Humboldt No.1 60 kV  
and L-1 Humboldt - Arcata 
60 kV #1 

C L-1-1 0.89 0.84 2010 
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Table 3-3.1.5: Summary of voltage deviations for summer peak conditions - Humboldt 

ID Substation Worst Contingency Category 
Category 
Description 

Post Cont 
Voltage 
Deviation % 

Exp. Yr. of 
Occurrence 

ISO Proposed Solution 

2014 2019 

HUMB-S-T-
025 

JANES CREEK 60 kV 
L-1 Humboldt No.1  60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

B L-1-1 17 21 2010 

Approx 6 MVAR of 
reactive resource is 
needed for B 
contingency. 
Approximately 
additional of 4 MVAR is 
needed for C 
contingency. In 
addition, operating 
procedures can be 
used as an interim 
solution to address 
reliability concerns 
while the long-term plan 
is being developed. 

HUMB-S-T-
021 

BLUE LAKE 60 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 <5 9 2017 

L-1 Humboldt-Arcata 60 kV 
#1 & L-1 Farihaven No.1  
60 kV #1 

C L-1-1 10 12 2014 

HUMB-S-T-
022 

TRINIDAD 60.00 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 <5 9 2016 

L-1 Humboldt-Arcata 60 kV 
#1 & L-1 Farihaven No.1  
60 kV #1 

C L-1-1 11 12 2011 

HUMB-S-T-
023 

SIMPSON 60.00 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 <5 9 2016 

L-1 Humboldt-Arcata 60 kV 
#1 & L-1 Farihaven No.1  
60 kV #1 

C L-1-1 10 12 2014 

HUMB-S-T-
024 

ORICK 60.00 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 7 9 2011 

L-1 Humboldt-Arcata 60 kV 
#1 & L-1 Farihaven No.1  
60 kV #1 

C L-1-1 11 13 2013 

HUMB-S-T-
027 

BIG LAGOON 60.00 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 7 9 2012 

L-1 Humboldt-Arcata 60 kV 
#1 & L-1 Farihaven No.1  
60 kV #1 

C L-1-1 11 13 2013 

HUMB-S-T-
028 

BLUE CHIP MILLING 60 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 <5 8 2016 

L-1 Humboldt-Arcata 60 kV 
#1 & L-1 Farihaven No.1  
60 kV #1 

C L-1-1 10 12 2014 
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Table 3-3.1.5: Summary of voltage deviations for summer peak conditions ï Humboldt (contôd) 

ID Substation Worst Contingency Category 
Category 
Description 

Post Cont 
Voltage 
Deviation % 

Exp. Yr. of 
Occurrence 

ISO Proposed Solution 

2014 2019 

HUMB-S-T-
026 

ESSEX JUNCTION 60 kV 
L-1 Humboldt-Arcata 60 kV 
#1 & L-1 Farihaven No.1  
60 kV #1 

C L-1-1 10 12 2014 

 
HUMB-S-T-
029 

ARCATA 60.00 kV 
L-1 Humboldt-Arcata 60 kV 
#1 & L-1 Farihaven No.1  
60 kV #1 

C L-1-1 10 12 2014 
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Table 3-3.1.6: Summary of thermal overloads for winter peak conditions ï Humboldt  

ID Overloaded Facility Worst Contingency Category 
Category 
Description 

Loading % Exp. Yr. of 
Occurrence 

ISO Proposed Solution 
2014 2019 

HUMB-W-T-
002 

Fair Haven - Humboldt 60 kV #1 Between 
ARCTA_J2 - SIERA_PC 

L-1 Humboldt-Arcata 60 kV 
#1 & G-1 Fairhaven Unit 1 

B L-1/G-1 

102% 116% 2013 
Operating procedure ot 
load dropping in the 
Arcata area which is 
radially fed from Arcata 
substation 

HUMB-W-T-
003 

Fair Haven - Humboldt 60 kV #1 Between 
ARCTA_J2 ï HUMBOLDT 

112% 127% 2012 

HUMB-W-T-
004 

Fair Haven - Humboldt 60 kV #1 between 
FAIRHAVN - SIERA_PC 

100% 114% 2014 

HUMB-W-T-
001 

Arcata - Humboldt 60 kV #1 Between 
ARC_JT2X ï ARCATA 

L-1 Humboldt No.1 60 kV 
#1 & L-1 Fairheven-
Humboldt 60 kV #1 

C L-1-1 <100% 103% 2016 
Operating procedure ot 
load dropping in the 
Arcata area 

HUMB-W-T-
005 

Humboldt Bay - Humboldt 60 kV #1 
Between HUMBOLDT - HMBLT JT 

L-1 Humboldt-Humboldt 
Bay 60 kV #1 & L-1 
Humboldt-Eureka 60 kV #1 

C L-1-1 150% 149% 2011 
Implement operating 
procedure to reduce 
output from HBPP 60 
kV system HUMB-W-T-

006 
Humboldt Bay - Eureka 60 kV #1  

L-1 Humboldt-Humboldt 
Bay 60 kV #2 thru Hmblt jct 
& L-1 Humboldt-Humboldt 
Bay 60 kV #1 

C L-1-1 146% 146% 2011 

HUMB-W-T-
007 

Humboldt Bay - Rio Dell Jct 60 kV #1 
Between NEWBURG - RIODLLTP 

T-1 Humboldt 115/60 kV 
Bank #1 & T-1 Humboldt 
115/60 kV Bank #2 

C T-1-1 119% 147% 2011 Operating procedure to 
limit output from HBPP 
115 kV generators plus 
load dropping HUMB-W-T-

008 
Bridgeville 115/60 kV Bank #1 

T-1 Humboldt 115/60 kV 
Bank #1 & T-1 Humboldt 
115/60 kV Bank #2 

C T-1-1 173% 215% 2011 

HUMB-W-T-
009 

Humboldt - Trinity 115 kV #1 Between 
JESSTAP ï COTWDPGE 

L-1 Humboldt-Humboldt PP 
115 kV Drop Units 1,2,3,4 & 
L-1 Bridgeville-Cottonwood 
115 kV #1 

C L-1-1 <100% 102% 2016 Load dropping 
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Table 3-3.1.7: Summary of low voltages for winter peak conditions ï Humboldt  

ID Substation Worst Contingency Category 
Category 
Description 

Min Post-
Cont Voltage 
PU 

Exp. Yr. of 
Occurrence 

ISO Proposed 
Solution 

2014 2019 

HUMB-W-T-
0011 

TRINIDAD 60.00 kV 
L-1 Humboldt-Arcata 60 
kV #1 & G-1 Fairhaven 
Unit 1 

B L-1/G-1 0.81 0.77 2010 

Install reactive 
support at Gualala 

HUMB-W-T-
0012 

SIMPSON 60.00 kV 
L-1 Humboldt-Arcata 60 
kV #1 & G-1 Fairhaven 
Unit 1 

B L-1/G-1 0.82 0.77 2010 

HUMB-W-T-
0013 

ORICK 60.00 kV 
L-1 Humboldt-Arcata 60 
kV #1 & G-1 Fairhaven 
Unit 1 

B L-1/G-1 0.80 0.76 2010 

HUMB-W-T-
0014 

ESSEX JUNCTION 60.00 kV 
L-1 Humboldt-Arcata 60 
kV #1 & G-1 Fairhaven 
Unit 1 

B L-1/G-1 0.83 0.79 2010 

HUMB-W-T-
0015 

BLUE LKE 60.00 kV 
L-1 Humboldt-Arcata 60 
kV #1 & G-1 Fairhaven 
Unit 1 

B L-1/G-1 0.82 0.78 2010 

HUMB-W-T-
0016 

BIG LAGOON 60.00 kV 
L-1 Humboldt-Arcata 60 
kV #1 & G-1 Fairhaven 
Unit 1 

B L-1/G-1 0.80 0.76 2010 

HUMB-W-T-
0017 

BLUE CHIP MILLING 60.00 kV 
L-1 Humboldt-Arcata 60 
kV #1 & G-1 Fairhaven 
Unit 1 

B L-1/G-1 0.83 0.79 2010 

HUMB-W-T-
0018 

ARCATA 60.00 kV 
L-1 Humboldt-Arcata 60 
kV #1 & G-1 Fairhaven 
Unit 1 

B L-1/G-1 0.84 0.81 2010 

HUMB-W-T-
0019 

SWAINS FLT 60.00 kV 

L-1 Garberville-Kekawaka 
60 kV #1 & T-1 Bridgeville 
115/60 kV Bank #1 

C L-1/T-1 >0.92 0.89 2018 

Load dropping 

L-1 Rio Dell 60kV Tap & 
T-1 Bridgeville 115/60 kV 
Bank #1 

C L-1/T-1 0.78 Diverge 2010 

HUMB-W-T-
0020 

PACIFIC LUMBER 60.00 kV 

L-1 Rio Dell 60kV Tap & 
T-1 Bridgeville 115/60 kV 
Bank #1 

C L-1/T-1 0.77 Diverge 2010 

HUMB-W-T-
0021 

LAYTON VILLE 60.00 kV C L-1/T-1 0.88 Diverge 2010 

HUMB-W-T-
0022 

KEKAWAKA 60.00 kV C L-1/T-1 0.84 Diverge 2010 

HUMB-W-T-
0023 

GARBER VILLE 60.00 kV L-1 Garberville-Kekawaka 
60 kV #1 & T-1 Bridgeville 
115/60 kV Bank #1 

C L-1/T-1 >0.92 0.80 2016 

HUMB-W-T-
0024 

FRUIT LAND 60.00 kV C L-1/T-1 >0.92 0.81 2016 
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Table 3-3.1.7: Summary of low voltages for winter peak conditions ï Humboldt (contôd) 

ID Substation Worst Contingency Category 
Category 
Description 

Min Post-Cont 
Voltage PU Exp. Yr. of 

Occurrence 
ISO Proposed 
Solution 

2014 2019 

HUMB-W-T-
0025 

FORT SEWARD 60.00 kV 
 

C L-1/T-1 >0.92 0.80 2016 

Load dropping 

HUMB-W-T-
0026 

COVELO6 60.00 kV L-1 Rio Dell 60kV Tap & 
T-1 Bridgeville 115/60 kV 
Bank #1 

C L-1/T-1 0.86 Diverge 2011 

HUMB-W-T-
0027 

CARLOTTA 60.00 kV C L-1/T-1 0.77 Diverge 2010 

HUMB-W-T-
0028 

BRIDG VILLE 60.00 kV 

L-1 Garberville-Kekawaka 
60 kV #1 & T-1 Bridgeville 
115/60 kV Bank #1 

C L-1/T-1 >0.92 0.87 2016 

L-1 Rio Dell 60kV Tap & 
T-1 Bridgeville 115/60 kV 
Bank #1 

C L-1/T-1 0.78 Diverge 2010 

L-1 Humboldt-Bridgeville 
115 kV #1 & L-1 
Bridgeville-Cottonwood 
115 kV #1 

C L-1-1 >0.92 0.92 2016 

HUMB-W-T-
0029 

JANES CREEK 60.00 kV 
L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 0.70 Diverge 2010 
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Table 3-3.1.8: Summary of voltage deviations for winter peak conditions ï Humboldt 

ID Substation Worst Contingency Category 
Category 
Description 

Post Cont 
Voltage 
Deviation % 

Exp. Yr. of 
Occurrence 

ISO Proposed Solution 

2014 2019 

HUMB-W-T-
0036 

SIMPSON 60.00 kV 
L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 11 13 2012 

Install approx 6 MVAR 
of reactive resource is 
needed for B 
contingency. 
Approximately 
additional of 4 MVAR is 
needed for C 
contingency   In 
addition, operating 
procedures can be 
used as an interim 
solutions to address 
reliability concerns 
while the long-term 
plans is being 
developed. 

HUMB-W-T-
0030 

ARCATA 60.00 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 10 13 2014 

L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 28 Diverge 2010 

HUMB-W-T-
0031 

BLUE CHIP MILLING 60.00 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 10 13 2014 

L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 30 Diverge 2010 

HUMB-W-T-
0032 

BIG LAGOON 60.00 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 11 13 2013 

L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 32 Diverge 2010 

HUMB-W-T-
0033 

BLUE LKE 60.00 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 10 13 2014 

L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 31 Diverge 2010 

HUMB-W-T-
0034 

ESSX JUNCTION 60.00 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 10 13 2014 

L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 30 Diverge 2010 

HUMB-W-T-
0037 

TRINIDAD 60.00 kV 

L-1 Humboldt-Arcata 60 kV 
#1 

B L-1 11 13 2013 

L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 31 Diverge 2010 
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Table 3-3.1.8: Summary of voltage deviations for winter peak conditions ï Humboldt (contôd) 

ID Substation Worst Contingency Category 
Category 
Description 

Post Cont 
Voltage 
Deviation % 

Exp. Yr. of 
Occurrence 

ISO Proposed Solution 

2014 2019 

HUMB-W-T-0039 ORICK 60.00 kV 

L-1 Humboldt-Arcata 60 
kV #1 

B L-1 11 13 2013 

Install approx 6 MVAR 
of reactive resource is 
needed for B 
contingency. 
Approximately 
additional of 4 MVAR 
is needed for C 
contingency 

L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 32 Diverge 2010 

HUMB-W-T-0035 FAIR HAVEN 60.00 kV 
L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 16 Diverge 2010 

HUMB-W-T-0038 LP-SAMOA 60.00 kV 

L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 16 Diverge 2010 

L-1 Humboldt-Arcata 60 
kV #1 & G-1 Fairhaven 
Unit 1 

C L-1-1 <10 13 2016 

HUMB-W-T-0040 BRIDG VILLE 115.00 kV 

L-1 Rio Dell 60kV Tap & T-
1 Bridgeville 115/60 kV 
Bank #1 

C L-1/T-1 

25 Diverge 2010 

Load Dropping in 
Bridgevile area 

HUMB-W-T-0041 CARLOTTA 60.00 kV 24 Diverge 2010 

HUMB-W-T-0042 FORT SEWARD 60.00 kV 21 Diverge 2010 

HUMB-W-T-0043 FRUITLND 60.00 kV 22 Diverge 2010 

HUMB-W-T-0044 GARBERVLLE 60.00 kV 20 Diverge 2010 

HUMB-W-T-0045 JANES CREEK 60.00 kV 
L-1 Humboldt No.1 60 kV 
#1 & L-1 Humboldt-Arcata 
60 kV #1 

C L-1-1 32 Diverge 2010 

HUMB-W-T-0046 KEKAWAKA 60.00 kV 

L-1 Rio Dell 60kV Tap & T-
1 Bridgeville 115/60 kV 
Bank #1 

C L-1/T-1 

19 Diverge 2010 

HUMB-W-T-0047 LAYTON VILLE 60.00 kV 14 Diverge 2010 

HUMB-W-T-0048 PACIFIC LUMBER 60.00 kV 24 <10 2010 

 



2010 Final California ISO Transmission Plan 
 

CAISO | Chapter 3: PG&E Service Area Reliability Assessment 41 

 

3.3.1.4 Recommended solutions for facilities not meeting thermal and voltage 
performance requirements 
 
The following are proposed solutions for the facilities not meeting thermal and voltage performance 
requirements. 
 
Thermal Overload Mitigations 
 
Arcata-Humboldt 60 kV Line #1 
Implementation of load dropping scheme is proposed to mitigate overload on this facility which is driven 
by category C contingencies. The study results show that this mitigation plan is needed in 2016 and will 
require approximately 1 year lead time for the implementation of the operating procedure.  
 
Fair Haven ï Humboldt 60 kV #1 
The plan to mitigate category C overload on this line is to develop operating procedure. Load in this area 
which is radially fed from Arcata or Humboldt substations may be dropped after the contingency. The 
study results show that the operating procedure is needed in 2012 and will require up to 1 year lead time 
for the implementation. 
 
Humboldt Bayï Humboldt 60 kV #1 
The overload on this facility is identified based on the assumption that the new Humboldt Bay power plant 
is already in-service. This overload can be triggered by both category B and C contingencies. The 
proposed mitigation plans include either reconductoring this facility or developing an operating procedure 
to limit the output from the Humboldt Bay power plant under contingency conditions. The need of the 
mitigation plan is determined based upon the in-service date of the new Humboldt Bay power plant 
(approximately 2011). The lead time required for reconductoring alternative is approximately 2 years 
while the operating procedure require up to 1 year lead time for the implementation.  
 
Bridgeville 115/60 kV #1 Transformer 
The proposed mitigation for Humboldt Bay-Humboldt 60 kV #1 will mitigate this overload. 
 
Humboldt Bay-Rio Dell Junction 60 kV #1 
The proposed mitigation for Humboldt Bay-Humboldt 60 kV #1 will mitigate this overload. 
 
Humboldt Bay-Eureka 60 kV #1 
The proposed mitigation for Humboldt Bay-Humboldt 60 kV #1 will mitigate this overload. 
 
Humboldt-Eureka 60 kV #1 
The proposed mitigation for Humboldt Bay-Humboldt 60 kV #1 will mitigate this overload. 
 
Humboldt Bay-Humboldt 60 kV #2 
The proposed mitigation for Humboldt Bay-Humboldt 60 kV #1 will mitigate this overload. 
 
Humboldt-Trinity 115 kV #1 
The plan to mitigate category C overload on this facility is to develop an operating procedure that 
implement load dropping scheme. The study results show that this mitigation plan is needed in 2016 and 
will require approximately 1 year lead time for the implementation of the operating procedure.  
 
Voltage Concerns Mitigations 
 
Gualala 60 kV substation 
The power flow model shows the voltage magnitude at this substation under normal system conditions is 
slightly below 0.90 Per Unit. Depending on PG&E voltage criteria standard and how the system in this 
area is operated, this voltage level may be too low and mitigation plan may be needed. The proposed 
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solution for this low voltage concern is to install reactive support at this substation. The study results show 
that the mitigation plan is needed approximately in 2012 and it could take up to 2 years to implement the 
proposed solution.  
 
Blue Lake, Trinidad, Simpson, Orick, Janes Creek, Essec Junction, Big Lagoon, Blue Chip Milling, and 
Arcata 60 kV substations 
The mitigation plan to mitigate low voltages and voltage deviations concerns under categories B and C 
contingencies at these buses is to install approximately 6 MVar of reactive support in the area. This 
reactive support may come from reactive devices such as capacitors, SVD. The need for reactive support 
in 2010 and it will take approximately up to 2 years to install new devices. Also, reactive support in this 
area can also come from reenergizing existing generator in the area that currently is out of service which 
may take only several months. 
 
Swain Flat, Pacific Lumber, Laytonville, Kekawaka, Garberville, Fruitland, Fort Seward, Covelo, Carlotta, 
Bridgeville 60 kV substations 
The proposed mitigation plan to mitigate low voltage and voltage deviation concerns under category B 
and C contingencies at these substations is to install reactive support at any substation in this area. An 
operating procedure should be developed to drop the load in this area which is radially fed from Arcata 
substation after contingency. The lead time require to implement the solution is varied depending upon 
the type of mitigation plan. In general, it may take only several months to develop or modify operating 
procedure but and it can take approximately 1-2 years to install new devices. 
 

3.3.1.5 Key Conclusions 
 
Based on the ISO study assessment, the Humboldt area had: 
 

 No overloads under normal conditions;  

 One overload caused by one critical single contingency under summer peak conditions and one 
overload caused by one single contingency under winter peak conditions;  

 Low voltage and voltage deviation concerns on eight buses under summer peak conditions 
caused by one single contingency and voltage deviation concerns on five buses caused by one 
single contingency under winter peak conditions;  

 11 overloads caused by five critical multiple contingencies under summer peak conditions, and 
six overloads driven by six multiple contingencies under winter peak conditions; and  

 Low voltages on nine buses caused by one critical multiple contingency under summer peak 
conditions and low voltages on 11 buses caused by two critical multiple contingencies under 
winter peak conditions. 

 Eight buses with voltage deviation concerns under summer peak conditions caused by one 
contingency and 18 buses with voltage deviation concerns caused by two critical multiple 
contingencies under winter peak conditions. 
 

In order to address the identified overloads, the ISO proposed a total of six transmission solutions. The 
ISO received six mitigation plans through the Request Window: However, since these mitigation plans 
involve operating procedures, line rerates and maintenance projects, ISO approval is not required. 
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3.3.2 North Coast and North Bay area  

3.3.2.1 Area Description 
The North Coast area is located north of the Bay Area and south of the Humboldt area along the 

northwest coast of California.  It extends from Laytonville in the 
north to Petaluma in the south.  The North Coast area has both 
coastal and interior climate regions covering an area of 
approximately 10,000 square miles with a population of 
approximately 800,000 people in Sonoma, Mendocino, Lake and 
a portion of Marin counties.  Load forecasts indicate the North 
Coast area should reach its summer peak demand of 
approximately 941 MW and winter peak demand of 
approximately 915 MW by 2019 assuming load is increasing at a 
rate of 14 MW per year.  A significant amount of North Coast 
generation is from geothermal (The Geysers) resources.  The 
figure on the left depicts the approximate geographical location 
of the North Coast and North Bay area. 
 
North Bay encompasses the area just north of San Francisco.  
This transmission system serves the counties of Marin, Napa 
and portions of Solano and Sonoma Counties.  Novato, San 
Rafael, Vallejo and Benicia are among the cities PG&E provides 
electric service to within this area.  North Bayôs electric 

transmission system is comprised of 60, 115, and 230 kV facilities supported by transmission facilities 
from the North Coast, Sacramento, and Bay Area. Load forecasts indicate the North Bay area should 
reach its summer peak demand of approximately 844 MW and winter peak demand of approximately 637 
MW by 2019 assuming load is increasing at a rate of 9 MW per year.  Accordingly, system assessments 
in this area include the technical studies for the scenarios under summer peak and winter peak conditions 
that reflect different load conditions mainly in the coastal areas. 

3.3.2.2 Area-Specific Assumptions and System Conditions 
 
The North Coast and North Bay area study was performed consistent with the general study assumptions 
and methodology described in Chapter 2.  The ISO secured website lists the contingencies that were 
performed as part of this assessment.  In addition, specific assumptions and methodology applied to the 
North Coast and North Bay area studies are provided in this section. 
 
Generation 
 
Generation resources in North Coast and North Bay areas consist of market, QFs and self-generating 
units.  Table 3-3.2.1 lists generating plants in the North Coast and North Bay areas.   
 
Load Forecast 
 
Loads within the North Coast and North Bay areas reflect a coincident peak load for 1-in-10-year heat 
wave conditions of each study scenario.  Table 3-3.2.2 shows the substation loads assumed in these 
studies under summer and winter peak conditions.  These tables also show loads modeled for 
neighboring local areas in PG&E system in the North Coast and North Bay area assessment as well.  
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Table 3-3.2.1: Generator in North Coast and North Bay areas 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Santa Fe 160

Bear Canyon 20

Westford Flat 30

Western Geo 38

Geysers 5 53

Geysers 6 53

Geysers 7 53

Geysers 8 53

Geysers 11 106

Geysers 12 106

Geysers 13 133

Geysers 14 109

Geysers 16 118

Bottle Rock 55

Geysers 17 118

Geysers 18 118

Geysers 20 118

SMUD Geo 72

Potter Valley 11

Geo Energy 20

Indian Valley 3

Sonoma Landfill 6

Exxon 54

Monticello 12

Generation Total 1619

Plant Name
Max Capacity 

(MW)
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Table 3-3.2.2: Load forecasts modeled in North Coast and North Bay area assessments 

 
 

3.3.2.3 Study Results and Discussions 
 
TPL 001: System Performance under Normal Conditions 
 

 For the summer peak cases, there are two facilities with identified thermal overloads and no 
facilities with identified low voltage concerns under the Category A performance requirement. 

 For the winter peak cases, there are no facilities with identified thermal overloads and one facility 
with an identified low voltage concerns under the Category A performance requirement. There is 
also one bus with an identified low voltage concerns which has been addressed in the study 
results of Humboldt area. 
 

TPL 002: System Performance Following Loss of a Single BES Element, and ISO Category B (L-1/G-1) 
 

 For the summer peak cases, there are two facilities with identified thermal overloads under the 
Category B performance requirement. There is also one bus with an identified low voltage 
concerns and four buses that have voltage deviation concerns. 

 For the winter peak cases, there is one facility with an identified thermal overload, no facilities 
with low voltage concerns, and three facilities with high voltage deviations under the Category B 
performance requirement.  
 

2014 2019 2014 2019

Humboldt 145 154 212 228

Niorth Coast 878 941 826 915

North Valley 842 887 443 465

Sacramento 1,121 1,187 760 800

Sierra 1,073 1,163 781 843

North Bay 800 842 587 637

East Bay 919 950 898 928

Diablo 1,695 1,786 1233 1294

San Francisco 939 962 1013 1052

Penninsula 1,034 1,090 991 1063

Stockton 1,392 1,497 900 962

Stanislaus 234 252 155 165

Yosemite 796 844 483 510

Fresno 2,203 2,355 1302 1387

Kern 1,612 1,703 1402 1477

Mission 1,358 1,436 1022 1079

De Anza 1,003 1,077 830 891

San Jose 1,847 1,968 1332 1417

Central Coast 728 759 845 868

Los Padres 598 634 647 678

Total 21,217 22,488 16,662 17,658

North Coast and North Bay Areas 1-in-10 year Non-

Simultaneous Load Forecast

PG&E Area Name
Summer Peak (MW) Winter Peak (MW)
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TPL 003: System Performance Following Loss of Two or More BES Elements 
 

 For the summer peak cases, 27 facilities were identified with thermal overloads, 44 facilities with 
low voltage concerns and 48 facilities with high voltage deviations under the Category C 
performance requirement. 

 For the winter peak cases, there are 12 facilities with identified  thermal overloads, 44 facilities 
with low voltage concerns and 48 facilities with high voltage deviations under the Category C 
performance requirement.   

 
Tables 3-3.2.3 to 3-3.3.2.8 document the worst thermal overloads and voltage concerns identified for the 
summer and winter peak conditions along with ISO-proposed solutions. 
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Table 3-3.2.3: Summary of thermal overloads for summer peak conditions ï North Coast and North Bay  

ID Overloaded Facility Name Worst Contingency Category 
Category 
Description 

Loading % Exp. Yr. of 
Occurrence 

ISO Proposed Solution 
2014 2019 

NCNB-S-T-
025 

Ignacio - Mare Island 115 kV Line #2 
Between IGNACIO ï HIGHLAND 

N/A A Normal 116% 126% 2010 

Ignacio-Mare Island 
230 Lines #1 and #2 
kV reconductoring or 
Move load in the area 
to a nearby substation 

L-1 Ignacio-Mare Island 
115kV #1 

B L-1 142% 156% 2010 

L-1 Ignacio-Mare Island 
115kV #1 & T-1 Ignacio 
230/115kV #6 

C L-1/T-1 146% 161% 2010 

NCNB-S-T-
029 

Ignacio - Mare Island 115 kV Line #1 
Between IGNACIO ï HIGHLAND 

N/A A Normal <100% 104% 2016 

L-1 Ignacio-Mare Island 
115kV #2 

B L-1 128% 142% 2010 

L-1 Ignacio-Mare Island 
115kV #2 & T-1 Ignacio 
230/115kV #6 

C L-1/T-1 131% 146% 2010 

NCNB-S-T-
001 

Lakeville 230/60 kV Bank #3 
L-1 Fulton-Molino-Catati 60 
kV #1 & T-1 Lakeville 
230/60 kV #4 

C L-1/T-1 105% 113% 2011 

Disable automatic 
switching during 
summer equivalent to 
load dropping 

NCNB-S-T-
002 

Hopland 115/60 kV Bank #2 

L-1 Ukiah-Hopland-
Cloverdale 115 kV #1 & L-
1 Geyser45-Eagle Rock 
115 kV #1 

C L-1-1 200% 192% 2010 

Develop operating 
procedure or load 
dropping scheme  

NCNB-S-T-
003 

Vaca Dixon - Lakeville 230.00 kV Ckt #1 
L-1 Geysers 9-Lakeville 
230 kV #1 & L-1 Tulucay-
Vaca-Dixon 230 kV #1 

C L-1-1 112% 103% 2010 

NCNB-S-T-
004 

Tulucay - Vaca Dixon 230.00 kV Ckt #1 
L-1 Geysers 9-Lakeville 
230 kV #1 & L-1 Lakeville-
Vaca-Dixon 230 kV #1 

C L-1-1 110% 102% 2010 
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Table 3-3.2.3: Summary of thermal overloads for summer peak conditions ï North Coast and North Bay (contôd) 

ID Overloaded Facility Name Worst Contingency Category 
Category 
Description 

Loading % Exp. Yr. of 
Occurrence 

ISO Proposed Solution 
2014 2019 

NCNB-S-T-
005 

Bridgeville - Garberville 60 kV Line #1 
Between BRDGVLLE - FRUTLDJT 

L-1 Western Geo-
Cloverdale 115 kV #1 & L-1 
Mendocino-Cortina 115 kV 
#1 

C 

  114% 120% 2010 

Develop operating 
procedure or load 
dropping scheme 

NCNB-S-T-
006 

Bridgeville - Garberville 60 kV Line #1 
Between GRBRVLLE - FTSWRDJT 

  116% 120% 2010 

NCNB-S-T-
007 

Mendocino - Redbud 115 kV #1 Between 
REDBUD - REDBUDJ1 

L-1-1 106% 115% 2012 

NCNB-S-T-
008 

Eagle Rock - Redbud 115 kV #1 Between 
REDBUD - REDBUDJ2 

  119% 129% 2010 

NCNB-S-T-
009 

Eagle Rock - Redbud 115 kV #1 Between 
REDBUDJ2 - CACHE J2 

  109% 118% 2010 

NCNB-S-T-
010 

Eagle Rock - Redbud 115 kV #1 Between 
HGHLNDJ1 - CACHE J2 

L-1 Western Geo-
Cloverdale 115 kV #1 & L-1 
Mendocino-Cortina 115 kV 
#1 

C 

L-1-1  102% 110% 2012 

Develop operating 
procedure or load 
dropping scheme 

NCNB-S-T-
011 

Eagle Rock - Redbud 115 kV #1 Between 
HGHLNDJ1 ï LWRLAKEJ 

  119% 129% 2010 

NCNB-S-T-
012 

Geysers 3 - Cloverdale 115 kV Line #1 
Between CLOVRDLE - MPE TAP 

L-1 Mendocino-Cortina 115 
kV #1 & L-1 Eagle Rock-
Redbud 115 kV #1 

C L-1-1 99% 107% 2015 

NCNB-S-T-
013 

Fulton - Santa Rosa 115 kV Line #1 
Between FULTON - MONROE1 

L-1 Fulton-Santa Rosa 115 
kV #2 & L-1 Corona-
Lakeville 115 kV #1 

C L-1-1 126% 134% 2010 

Develop operating 
procedure or load 
dropping scheme  

NCNB-S-T-
014 

Fulton - Santa Rosa 115 kV Line #2 
Between FULTON - MONROE2 

L-1 Fulton-Santa Rosa 115 
kV #1 & L-1 Corona-
Lakeville 115 kV #1 

C L-1-1 126% 134% 2010 

NCNB-S-T-
015 

Santa Rosa - Coronoa 115 kV Line #1the 
whole line but between BELLVUE - 
PENNGRVE has lowest rating 

T-1 Fulton 230/115 kV #4 & 
T-1 Fulton 230/115 kV #9 

C 

  197% 229% 2010 

NCNB-S-T-
016 

Coronoa - Lakeville 115 kV Line  #1 T-1-1 128% 148% 2010 

NCNB-S-T-
017 

Sonoma - Pueblo 115 kV Line #1   127% 145% 2010 

NCNB-S-T-
018 

Fulton - Calistoga 60 kV Line #1 Between 
MIDDLTWN ï CALISTGA 

  116% 126% 2010 
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Table 3-3.2.3: Summary of thermal overloads for summer peak conditions ï North Coast and North Bay (contôd) 

ID Overloaded Facility Name Worst Contingency Category 
Category 
Description 

Loading % Exp. Yr. of 
Occurrence 

ISO Proposed Solution 
2014 2019 

NCNB-S-T-
019 

Lakeville #2 60kV Line #1 the whole line 
but between PETC_JCT - PETLMA A has 
the lowest rating 

L-1 Fulton-Molino-Catati 60 
kV #1 & L-1 Petaluma C-
Lakeville 60 kV #1 

C L-1-1 136% 147% 2010 

 

NCNB-S-T-
020 

Fulton - Pueblo 115 kV Line #1 Between 
PUEBLO - STHELNJ1 

L-1 Lakeville-Sonoma 115 
kV #1 & L-1 Lakeville-
Sonoma 115 kV #2 

C L-1-1 101% 107% 2013 

NCNB-S-T-
021 

Mendocino - Clear Lake 60 kV Line #1 
Between MENDOCNO - UPPR LKE 

L-1 Homestk-Middletown-
Eagle Rock 115 kV new 
Line L-1 & L-1 Clear Lake-
Hopland Jct 60 kV #1 

C L-1-1 <100% 101% 2017 

NCNB-S-T-
022 

Mendocino - Willits - Fort Bragg 60 kV 
Line #1 Between FRT BRGG ï WILLITSJ 

L-1 Mendocino-Ukiah 115 
kV #1 & L-1 Mendociso-
Philo Jct-Hopland 60 kV #1 

C L-1-1 <100% 104% 2016 

NCNB-S-T-
023 

Clear Lake - Eagle Rock 60 kV Line #1 
Between CLER LKE - KONOCTI6 

L-1 Western Geo-
Cloverdale 115 kV #1 & L-1 
Eagle Rock-Redbud 115 kV 
#1 

C L-1-1 145% 159% 2010 
Develop operating 
procedure or load 
dropping scheme 

NCNB-S-T-
024 

Tulucay - Napa 60 kV Line #1 
L-1 Cordelia Pump-Cordelia 
60 kV #1 & L-1 Tulucay-
Basalt 60 kV #1 

C L-1-1 102% 103% 2011 
Develop operating 
procedure or load 
dropping scheme 

NCNB-S-T-
030 

Ignacio - Alto 60 kV Line #1  
L-1 Ignacio-Alto-Sausilito 
60kV #2 & L-1 Ignacio-Alto-
Sausalito  60kV #1 

C L-1-1 124% 133% 2010 
Develop operating 
procedure or load 
dropping scheme  
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Table 3-3.2.4: Summary of low voltages for summer peak conditions ï North Coast and North Bay 

ID Substation Worst Contingency Category 
Category 
Description 

Min Post-Cont 
Voltage PU Exp. Yr. of 

Occurrence 
ISO Proposed Solution 

2014 2019 

NCNB-S-T-
058 

PUEBLO 115.00 kV 

T-1 Fulton 230/115 kV #4 
& T-1 Fulton 230/115 kV 
#9 

B T-1 0.89 0.85 2010 
Develop operating 
procedure or load 
dropping scheme  

L-1 Lakeville-Sonoma 115 
kV #1 & L-1 Lakeville-
Sonoma 115 kV #2 

C L-1-1 0.89 0.88 2010 

NCNB-S-T-
031 

GUALALA 60.00 kV 

T-1 Fulton 230/115 kV #4 
& T-1 Fulton 230/115 kV 
#9 

C 

  0.74 0.67 2010 

Develop operating 
procedure or load 
dropping scheme  

NCNB-S-T-
032 

ANNAPOLIS 60.00 kV   0.77 0.69 2010 

NCNB-S-T-
033 

GEYSERS VILLE 60 kV   0.78 0.70 2010 

NCNB-S-T-
034 

FORT RUSS 60.00 kV   0.78 0.71 2010 

NCNB-S-T-
035 

SALMON CREEK 60.00 kV   0.78 0.71 2010 

NCNB-S-T-
036 

HEALDSBURG 60.00 kV   0.78 0.71 2010 

NCNB-S-T-
037 

FITCH MOUTAIN 60.00 kV  T-1-1 0.79 0.72 2010 

NCNB-S-T-
038 

COTATI 60.00 kV   0.80 0.74 2010 

NCNB-S-T-
039 

SONOMA LANDFILL 60.00 kV   0.80 0.74 2010 

NCNB-S-T-
040 

MONTE RIO 60.00 kV   0.80 0.74 2010 

NCNB-S-T-
041 

LAGUNA 60.00 kV   0.81 0.75 2010 

NCNB-S-T-
042 

FULTON 115.00 kV   0.82 0.77 2010 

NCNB-S-T-
043 

MOLINO 60.00 kV   0.83 0.77 2010 

 
 
 
 
 
 
 
 
 




