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1. Study Objective

Determine the impacts on the surrounding electrical system of a new 1000 MW
Cosumnes Power Plant project located at Rancho Seco.

2. Project Description

The Cosumnes Power Plant project is proposed to be combined cycle gas and steam
turbine generation with heat recovery steam generator located approximately ¼ mile from
the existing 230 kV switchyard at Rancho Seco.  Rancho Seco, in the south-east portion
of the Sacramento Municipal Utility District (SMUD) service area, is the site of the 1000
MW Rancho Seco Nuclear Generation Plant permanently removed from service in 1989.

Specific generation equipment has not been selected at this time, but the intent is to
construct a 500 MW plant that will be on-line by the first quarter of 2005 and a second
500 MW plant that will be on-line within another two years.

3. Summary of Study Results

Results of both TransferLimit studies and PV analysis indicate that additional generation
at the Cosumnes Power Plant will significantly improve the SMUD/Roseville area load
handling capability from both the thermal perspective and voltage support perspective.

For the heavy summer conditions studied, no significant negative impacts were
determined within the PG&E control area (northern California) as a result of a new 1000
MW Cosumnes Power Plant during normal, single contingency or double line outages,
either for cases with a 560 MW generation plant at Elverta or for cases without
generation at Elverta.

For the extreme spring conditions studied, the potential adverse impacts observed are
much more the result of very high generation levels within the Sacramento area
compared to the remainder of the PG&E area and the heavy schedule through the PG&E
area from the Pacific Northwest to Southern California than were those impacts the result
of the generation at the Cosumnes Power Plant.  All impacts are mitigated by load growth
in the Sacramento area or generation reductions in the Sacramento Area.

During these spring single contingency conditions, the most significant impact of 1,000
MW new generation at Cosumnes Power Plant was an aggravation of the already
overloaded Westley to Tracy line during an outage of the Westley to Tesla line.  The
impact of the Cosumnes generation is significantly less than the existing overload, and is
mitigated by either Sacramento area load growth or Sacramento area generation
reduction.

During these spring conditions, the first 500 MW stage of Cosumnes generation
introduces no significant negative impacts during either normal system conditions or any
of the double contingency conditions studied.  The second 500 MW stage of Cosumnes
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generation results in a slight overload on the Riverbank Junction to Manteca 115 kV line
and several overloaded lines during an outage of both Rancho Seco to Bellota 230 kV
lines.  These overloads are all mitigated by load growth in the Sacramento area or
Sacramento area generation reductions.

4. Study Description

4.1 General Case Descriptions

Power flow analysis was performed using data initially developed by the Pacific Gas and
Electric Company (PG&E) and Southern California Edison Company (SCE) provided to
the California Independent System Operator (CAISO) for transmission assessment
studies. The data was further reviewed and refined by members of the Sacramento Area
Transmission Planning Group (SATPG) while being prepared by Western Area Power
Administration (Western) for a recently completed interconnection study.  That
interconnection study was for the proposed Florida Power and Light Energy (FPLE) 560
MW generation plant near the Western/SMUD Elverta Substation in the north-west
portion of the SMUD service area.

The cases selected for this Cosumnes Power Plant generation impact study are the 2005
Heavy Summer and 2004 Spring cases, the most current cases reflecting CAISO planning
assumptions available at the time these studies were initiated.  These cases were
developed to investigate future system needs and include foreseeable generation projects
but do not include all associated transmission upgrades.  Since the base cases do include
some element thermal overloads and mitigation of those overloads is outside the scope of
this study, only relative, or incremental impacts are addressed here.

To assess the impacts of the Cosumnes Power Plant, both with and without the proposed
FPLE generation project at Elverta, four summer cases and four spring cases were
developed and subjected to all outage conditions.  One pair of summer cases includes no
FPLE generation project at Elverta, with one case having no Cosumnes Power Plant and
the other including the Cosumnes project.  The other pair of summer cases includes the
FPLE generation project at Elverta, with one case having no Cosumnes Power Plant and
the other including the Cosumnes project.  These four cases allow evaluation of the
impacts of the Cosumnes Power Plant during the summer conditions both with and
without the FPLE generation at Elverta.  The four spring cases are developed in precisely
the same manner for the same purpose.

These cases do include the Sutter Power Plant (525 MW) constructed just north of
Sacramento that is connected to the SMUD system by the Western lines from O’Banion
to Elverta.  The potential impacts of the proposed FPLE generation project at Elverta are
considered by including the combinations of cases listed above. The proposed Roseville
and Colusa generation projects were not included.  Because of their locations, the impacts
on the Sacramento area will be similar to the impacts of the proposed FPLE generation at
Elverta, and these studies show that the Cosumnes Power Plant definitely mitigates such
impacts and does not aggravate those impacts.



Cosumnes Power Plant Transmission System Impact Study

Page 3

SMUD is planning to construct a new Natomas 230 kV substation between Elverta and
Hurley which will be connected by looping its existing Elverta/Hurley line through the
new station.  This will result in replacing the existing Elverta/Hurley line with the
Elverta/Natomas and Natomas/Hurley lines on the same towers.  The planned Natomas
substation is not included in the primary base cases for the Cosumnes Power Plant impact
study, but is included as sensitivity studies, for the following reasons.

Proposed projects such as the FPLE generation at Elverta, the Roseville generation
project and the Colusa project, because of their proximity to the north of SMUD, will
have some negative impacts on this new SMUD configuration in addition to any negative
impacts on the existing configuration.  Since (1) the Cosumnes Power Plant definitely
helps to mitigate these impacts, (2) the resolution of further mitigation of those impacts
are issues that will be negotiated in another forum, and (3) the final design will be
influenced by negotiations and by whether those projects materialize, the primary cases
for this Cosumnes Power Plant impact study did not add the anticipated Natomas
substation.

This issue is addressed through sensitivity studies, however.  Appendix E includes flow
diagrams for the four summer base cases that do include the Natomas substation.
Comparing these to the corresponding base case flow diagrams in Appendix D that do not
include the Natomas substation shows that (1) flow changes are essentially limited to
within the SMUD system and (2) the Cosumnes Power Plant definitely acts to reduce the
heavy flows of concern on the Elverta/Natomas line.  The small differences in flows on
lines connecting the SMUD system to other systems can be attributed more to the
associated redistribution of load within SMUD (with the new substation) than to the
reconfiguration itself.

4.2 Summer Case Descriptions

The summer case, without the Cosumnes Power Plant and without the FPLE generation
at Elverta, reflects PG&E area peak load of 25,999 MW with PG&E area generation at
22,848 MW.  Import into California from the Pacific Northwest is at the maximum of
4,800 MW and the transfer from the PG&E area to Southern California is 650 MW.
SMUD load is 3,138 MW and SMUD generation is 1,000 MW.

When the FPLE generation at Elverta is added (560 MW), the transfer from the PG&E
area to Southern California is increased to 1,200 MW.

When the Cosumnes Power Plant is added (1000 MW), generation is reduced at PG&E’s
Diablo Canyon, Helms, Moss Landing, Pittsburg, Contra Costa and Morro Bay plants.

For comparisons, power transfers from PG&E to Southern California were
adjusted in place of reducing PG&E generation, and the results showed no
significant differences for the purposes of this study.
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4.3 Spring Case Descriptions

The spring case is an extreme test of worst case impacts of additional generation in the
Sacramento area.  The Sacramento area load is at an extreme low, Sutter Generation
remains high, Cosumnes Power Plant and FPLE generation at Elverta are maximum
when included, and imports from the Northwest are high and exports to Southern
California are maximum to stress the north to south flows.

The spring case, without the Cosumnes Power Plant and without the FPLE generation at
Elverta, reflects PG&E area load of 15,622 MW with PG&E area generation at 15,622
MW.  Import into California from the Pacific Northwest is quite high at 4,500 MW and
the transfer from the PG&E area to Southern California is at the 3,600 MW maximum.
SMUD load is only 1,226 MW and SMUD generation is at a heavy summer level of
1,000 MW.

When the FPLE generation at Elverta is added (560 MW), PG&E generation outside the
Sacramento area is reduced proportional to output (about 3.7% at each generator).

When the Cosumnes Power Plant is added (1000 MW), PG&E generation outside the
Sacramento area is reduced proportional to output (about 6.7% at each generator).

With the Sutter Power Plant, FPLE generation at Elverta, Cosumnes Power Plant and the
remaining generation within SMUD, 20% of the generation on line in the PG&E area is
concentrated in the Sacramento area.

4.4 Study Method

This study is focused on power flow analysis of system normal conditions, single
contingency outage conditions, and selected double contingency conditions (double line
outages).  Power flow investigations included those for thermal constraints and for local
area reactive support.

Appendix A includes PV curves for all four summer base cases.  The results show the
effects of the most severe single and double line outages to demonstrate that the addition
of the Cosumnes Power Plant clearly provides increased area load handling capability
from a voltage support perspective.

Appendix B includes a series of tables describing effects of the addition of the Cosumnes
Power Plant during system normal and selected most severe double line outages for
systems with and without the FPLE generation at Elverta to demonstrate that the
Cosumnes Power Plant either has no significant negative impacts on other system
components or helps to mitigate existing stress conditions.

Appendix C includes a series of TransferLimit program outputs that allow comparisons to
demonstrate that the Cosumnes Power Plant has no significant negative impacts on other
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system components during single line outage conditions and generally increases the area
load handling capability.

Appendix D includes a series of powerflow diagrams to help describe the flow patterns
for the various cases.  Each set includes, in order, the base case flow diagram, a single
line outage flow diagram for each of two outages of major lines near the Cosumnes
Power Plant, and two double line outage flow diagrams for the major parallel double line
outages near the Cosumnes Power Plant.  This appendix includes eight such sets of
diagrams in the following order:  heavy summer without Cosumnes and without FPLE,
heavy summer with Cosumnes and without FPLE, heavy summer without Cosumnes and
with FPLE, heavy summer with Cosumnes and with FPLE, and sets for the four spring
cases in the same order.  The sets with and without Cosumnes are arranged adjacent to
each other for ease of comparisons.

Appendix E includes a series of powerflow diagrams for the sensitivity cases to show the
effects of including a Natomas 230 kV substation result in no significant flow changes
outside the SMUD system and to show that Cosumnes helps mitigate potential impacts
on an Elverta/Natomas line of generation additons to the north and in proximity of
SMUD.  These diagrams are for system normal conditions and correspond in order to the
sets in Appendix D.

4.5 Study Criteria

This study complies with the National Electric Reliability Council (NERC) and Western
Systems Coordinating Council (WSCC) planning criteria.  The specific criteria that apply
to this steady state study relate to thermal ratings for system elements and system
voltages.

Each system element is given a normal rating and an emergency rating, in MVA or
amperes, based on its ability to safely handle the temperature resulting from the power or
current flow through it.  The normal rating is applied during system normal conditions
(no outages) and the emergency rating is applied during contingency conditions (single
and double element outages).  The emergency rating is often higher than the normal
rating because it is applied less frequently and for shorter durations.

Thermal Rating Criteria
System Condition Applicable Criteria

System Normal Conditions (No Outages) Element Flows <= Normal Ratings
Outage Conditions (Single and Double) Element Flows <= Emergency Ratings

Bus Voltage Criteria
System Condition Applicable Criteria

System Normal Conditions (No Outages)
Outage Conditions (Single and Double)

System Bus Voltages >= 0.95 per unit
(e.g., 218 kV for 230 kV bus)
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There are some apparent exceptions to the strict application of the Thermal Rating
Criteria for consistently overstressed elements remote from the Cosumnes Power Plant.
The justification, as stated before, is as follows.

The cases selected for this Cosumnes Power Plant generation impact study were the most
current cases reflecting CAISO planning assumptions available at the time these studies
were initiated.  These cases were developed to investigate future system needs and
include foreseeable generation projects but do not include all associated transmission
upgrades.  Since the original base cases do include some unresolved element thermal
overloads and the mitigation of those overloads is outside the scope of this study, only
relative, or incremental impacts are addressed for those elements.

4.6 Future Studies

Stability studies will be deferred until generator specifics are available, but are not
anticipated to reveal any system problems.  A large generation plant was previously
located at the Rancho Seco site, the system is still well coupled, and stability studies will
only be needed to verify proper generator settings.

For similar reasons, fault impact studies will be deferred until all generation and
transformation equipment specifics are available.  Stations reasonably close to the
proposed Cosumnes Power Plant were already designed to handle fault duties imposed by
the Rancho Seco Nuclear Generation Plant.  The Rancho Seco plant was the same size as
the proposed Cosumnes plant, and was connected to the transmission system in the very
same way at the same location.

5. Sacramento Area Voltage Support Studies

5.1 The criteria for evaluating voltage support capability for area loads is based on PV
analysis, which is the relationship of area voltage as a function of area load.  PV curves,
such as those included in Appendix A, describe those relationships graphically.  Two
types of criteria apply for this area and fully meet the WSCC requirements.  The first
criterion, a locally imposed requirement, is that system voltage not sag below 218 kV.
The remaining criteria, specified by WSCC, are that loads may not exceed 95% of the
nose point of the worst case single contingency curve and may not exceed 97.5% of the
nose point of the worst case double line outage curve.

With the addition of the Sutter Power Plant just north of the Sacramento area, near term
voltage support needs are satisfied, but longer term needs remain a concern.  Current
projections of the Sacramento area load for the year 2011, including Roseville, are for a
3,648 MW anticipated peak load that could reach an extreme 3,880 MW with a 1-in-10
year probability.

Figures 1 and 2 of Appendix A show that without either the new generation at Elverta or
the Cosumnes Power Plant the system would support the load up to 3677 MW during
single contingency outages and 3447 MW during double line outages.  Some mitigation
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would be required for the double line outages and for loads approaching the 1-in-10 year
extreme loads for the year 2011.

With the addition of the Cosumnes Power Plant, as shown in Figures 3 and 4 of
Appendix A, the single and double contingency load handling capabilities increase to
4,185 MW and 3,999 MW respectively, more than accommodating even the extreme 1-
in-10 year forecast for the year 2011.

Comparisons of Figures 5 and 6 and Figures 7 and 8 show a comparable increase in area
load handling capability attributable to the Cosumnes Power Plant when assuming the
presence of 560 MW of new generation at Elverta.

6. Summer System Normal Condition Thermal Studies

6.1 Analysis Method

To describe the impacts of a 1000 MW Cosumnes Power Plant during system normal
conditions, two tables comparing the line and transformer power flows of greatest
concern have been developed and are included in Appendix B as Table 1 and Table 2.
One table compares power flows before and after the addition of the Cosumnes Power
Plant project to a system that includes a new 560 MW generation plant near the Elverta
Substation.  The other table compares power flows with and without the Cosumnes
Power Plant for a system without the proposed generation near Elverta.  Flows listed in
each table are those flows within the PG&E control area that are greater than 98% of the
system normal rating of a line or transformer either with or without the Cosumnes
generation.  Flows are listed within each table in the order of increases in flows with the
addition of Cosumnes generation, with greatest increases listed first.  Flows are shown in
units of MVA and percentages of system normal (no outages) thermal ratings.

6.2 Analysis Discussion

6.2.1 No New Generation at Elverta (Appendix B, Table 1)

For elements with flows near or above normal ratings, only two lines and three
transformers show increases greater than 0.1 MVA for the addition of 1000 MW
generation at The Cosumnes Power Plant.  All increases shown are small, with the largest
being less than 1% of the generation added at Cosumnes.  Flows on the two Round
Mountain to Table Mountain 500 kV lines increased only 8.7 MVA and 8.6 MVA, and
flows on both lines remained below normal system ratings.  Likewise, flow on the Los
Banos 230/70 kV transformer remained below normal system rating after a 2.2 MVA
increase.

The addition of generation at The Cosumnes Power Plant also increased flows on two
PG&E transformers that were already loaded to 114% and 115% of their normal ratings
prior to adding the Cosumnes generation.  Flow on the Lockford 230/60 kV transformer
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was increased by 2.2 MVA and flow on the Brighton transformer was increased by 6.9
MVA.

6.2.2 560 MW New Generation at Elverta (Appendix B, Table 2)

For elements with flows near or above normal ratings, only one line and seven
transformers showed increases for the addition of 1000 MW generation at The Cosumnes
Power Plant.  A Round Mountain to Table Mountain 500 kV line flow increased 5.1
MVA and remained below its normal system rating. Flows on the three Warnerville
230/115 kV transformers were 9.2 MVA on two transformers and 18.4 MVA on the
other, with all flows remaining within the normal system ratings.

With the addition of the new generation at Elverta, a SMUD 230/69 kV transformer at
Elverta and a PG&E 230/70 kV transformer at Los Banos became loaded above their
normal system ratings.  The increase in flows on these transformers with the addition of
the Cosumnes generation was 0.6 MVA and 0.8 MVA, respectively.  Flows on the
SMUD Elverta transformer were between the 230 kV bus connection and a fictitious
internal modeling midpoint, and would be addressed with the addition of generation at
Elverta.  Flows on the PG&E transformer at Los Banos were only marginally above
normal system rating and are rather remote from the Cosumnes generation.

The addition of generation at Cosumnes also increased flows on two PG&E transformers
that were already loaded to 114% of their normal ratings prior to adding the Cosumnes
generation.  Flow on the Lockford 230/60 kV transformer was increased by 1.0 MVA and
flow on the Brighton transformer was increased by 7.3 MVA.

6.3 Analysis Summary

No significant adverse impacts as a result of adding 1000 MW generation at Cosumnes
were identified, either with or without the proposed 560 MW generation near the Elverta
Substation.

The most significant impacts to overloaded elements from Cosumnes generation were
those to the Lockford and Brighton transformers, both of which were already loaded 14%
to 15% above normal system ratings prior to the addition of the Cosumnes generation.
The additional flow on the Lockford 230/60 kV transformer as a result of adding 1000
MW generation at Cosumnes varied between 1.0 MVA and 2.2 MVA.  The additional
flow on the Brighton transformer varied between 6.9 MVA and 7.3 MVA, was well less
than 1% of the generation addition at Cosumnes, and was between the 230 kV bus
connection and a fictitious internal modeling midpoint.
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7. Summer Single Contingency Thermal Studies

7.1 Analysis Method

Each of the four base cases (with and without the Cosumnes generation, and with and
without the Elverta generation) was studied for over 90 different line and transformer
outages.  Because of the large number of power flow solutions required, outages were
limited to those elements most likely to result in overloads impacted by additional
generation at Cosumnes.  Results of those studies were used as input to SMUD’s
TransferLimit program.  TransferLimit analysis results are included in Appendix C as
four two-page reports.

Input to the TransferLimit program includes information from:
• a base case,
• each of the outage cases,
• a case with some schedule change, and
• normal and emergency ratings of each line and transformer being monitored.

Output from the TransferLimit program includes information describing:
• overloaded elements in the base case without outages and without schedule changes,
• for each element being monitored, how much the schedule change should be adjusted

to cause the element to be loaded to its normal system rating without outages,
• for each element being monitored, how much the schedule change should be adjusted

to cause the element to be loaded to its contingency (emergency) system rating for
outages of each of the other monitored elements.

The transfer schedule being tested in each of the TransferLimit reports is a power transfer
into the SMUD/Roseville load area (an increase in SMUD/Roseville system load).  The
Schedule MW Limit values shown in the reports are the increases in loads (additional
incremental schedules into the load area) that cause individual elements to be loaded to
their ratings.  In the first report listing of Appendix B (no Cosumnes generation, no FPLE
generation) under “forward schedule normal limits were detected,” a Schedule MW Limit
of 523 is shown for the HURLEY W to TRCY PMP 230 kV line #2.  This means that
with an increase of 523 MW to the SMUD/Roseville load above the base case load the
HURLEY W to TRCY PMP 230 kV line #2 will become loaded to its system normal
thermal limit.  Similar information is provided in the “forward schedule outage limits
were detected” section, but the outage condition during which the limit was found is
identified and the rating applied is the system contingency (emergency) thermal limit.

Only a portion of the most constraining limits are reported by TransferLimit (in these
reports, only a handful of over 32,000 calculated limits).  Advantages to this approach are
the perspective available through the filtered output of so many potential conditions and
the ability to quickly compare various scenarios on the relative basis of their most
constraining contingencies.
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Overloads appear to be slightly less severe in these TransferLimit reports because they
are based on MW values rather than MVA as shown in the Appendix B tables.  The
relative impacts are unchanged, however.

7.2 Analysis Discussion

7.2.1 No New Generation at Elverta (Appendix C, Pages 1&2 and 3&4)

Without generation at Cosumnes (and without generation at Elverta), overloads are found
on each of the two O’Banion to Elverta 230 kV transmission lines when the other is out
of service under base case conditions (no additional SMUD/Roseville load).  The Rio
Oso to Atlantic 230 kV line overloads under the same conditions for an outage of the
Gold Hill to Rio Oso 230 kV line.  Some of the other most limiting constraints are the
110 MW load increase limit imposed by the Hurley 230/115 kV transformer with the
Hedge to Procter 230 kV line out and the 129 MW load increase limit imposed by a
Hurley to Tracy 230 kV line with the other Hurley to Tracy 230 kV line out.

With 1000 MW of generation added at Cosumnes, overloads on the O’Banion to Elverta
230 kV transmission lines during outages are eliminated and will not occur until the load
increase being tested reaches an additional 400 MW. The Rio Oso to Atlantic 230 kV line
overload during an outage of the Gold Hill to Rio Oso 230 kV line is reduced in
magnitude.  The load increase limit imposed by the Rio Oso to Atlantic 230 kV line
during an outage of the Atlantic to Rio Oso 230 kV line improved to an additional 443
MW from the 202 MW limit without Cosumnes generation.

7.2.2 560 MW New Generation at Elverta (Appendix C, Pages 5&6 and 7&8)

Without generation at Cosumnes (and with 560 MW generation at Elverta), overloads are
found under base case conditions (no additional SMUD/Roseville load) on the Hurley
230/115 kV transformer during an outage of the Hedge to Procter 230 kV line and on
each of the Elverta to Hurley 230 kV lines during outages of the other Elverta to Hurley
line.  The next most constraining limit is the 134 MW SMUD/Roseville load increase
limit imposed by the Hurley to Carmichael 230 kV line during an outage of the Hedge to
Procter 230 kV line.

With the addition of 1000 MW generation at Cosumnes, the overloads on the Hurley
230/115 kV transformer and the two Elverta to Hurley 230 kV lines are eliminated for
single contingency conditions.  The most constraining limit to the SMUD/Roseville load
increase becomes 606 MW during an outage of the Elverta to Foothill 230 kV line.

7.3 Analysis Summary

The addition of 1000 MW generation at Cosumnes improves the area thermal load
handling capability during single contingency conditions.  The improvement attributed to
the Cosumnes Power Plant is significant without the new generation at Elverta and even
more substantial when assuming the new generation at Elverta has been available.
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8. Summer Double Contingency (Double Line Outage) Thermal Studies

8.1 Analysis Method

To describe the impacts of a 1000 MW generation plant at Cosumnes during double line
outage conditions, two tables comparing the line and transformer power flows of greatest
concern for each of six sets of double line outages near Rancho have been developed and
are included in Appendix B as Table 3 through Table 14.  Each pair of tables (for each
double line outage) displays the same types of information as do the system normal tables
discussed above and are organized in the same manner.  For each double line outage,
flows for heavily loaded lines and transformers are shown with and without Cosumnes
generation and assuming no new generation project near Elverta, and then shown again
with and without Cosumnes generation while assuming a new 560 MW generation plant
near the Elverta substation.  Flows are shown in units of MVA and percentages of
emergency (contingency conditions) thermal ratings.

The double line outages considered are those closest to and anticipated to be the most
heavily impacted by a 1000 MW generation project at Cosumnes.  Those double line
outages are:

Rancho Seco to Bellota 230 kV Lines 1 and 2 Out
Rancho Seco to Pocket 230 kV Lines 1 and 2 Out
Rancho Seco to Hedge and Rancho Seco to Elk Grove 230 kV Lines Out
Hurley to Tracy 230 kV Lines 1 and 2 Out
Elverta to Hurley 230 kV Lines 1 and 2 Out
O’Banion to Elverta 230 kV Lines 1 and 2 Out

8.2 Analysis Discussion

Results of the double line outages are quite consistent with those for system normal
conditions.  With emergency ratings applied, however, fewer flows through lines and
transformers generally exceed ratings.

The only element that became loaded above its emergency rating that was not discussed
in the previous section regarding system normal conditions is a transformer at Panoche.
It became most heavily loaded during simultaneous outages of both Rancho Seco to
Bellota 230 kV lines.  Without a generation project at Elverta, 1000 MW generation at
Cosumnes increased flow on the Panoche transformer by 5.4 MVA and resulted in total
flow of 100.6% of the contingency rating.  With a 560 MW generation project at Elverta,
the increase in flow through the Panoche transformer with the Cosumnes generation was
2.5 MVA and the resulting total flow was 101.9% of the contingency rating.  This
transformer is rather remote from Cosumnes, being located south of Los Banos, and the
impact imposed on this transformer by generation at Cosumnes should not be considered
significant.
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Maximum impacts on the Warnerville transformers were 9.9 MVA and 19.9 MVA during
the Rancho Seco to Hedge and Rancho Seco to Elk Grove double line outage versus the
9.2 MVA and 18.4 MVA increases for the system normal conditions.  These transformers
are also rather remote from Cosumnes and impacted more by the larger shift in
generation away from the southern portion of the PG&E system than directly by the
Cosumnes generation.  The impacts on these transformers should not be considered
significant.

The impacts on the SMUD Elverta transformers occur under similar conditions as for the
system normal cases, and will be addressed upon addition of substantial generation near
Elverta.

The maximum impact on the Brighton transformer from 1000 MW generation at
Cosumnes was 9.0 MVA during the double line outage of both Hurley to Tracy 230 kV
lines.  Because the contingency rating was applied during the outage, however, the total
flow was only 100.1% of its rating.

8.3 Analysis Summary

No significant adverse impacts as a result of adding 1000 MW generation at Cosumnes
were identified, either with or without the proposed 560 MW generation near the Elverta
Substation.

9. Summer Thermal Study Conclusion

No significant adverse impacts as a result of adding 1000 MW generation at Cosumnes
were identified, either with or without the proposed 560 MW generation near the Elverta
Substation.

10. Spring System Normal Condition Thermal Studies

10.1 Analysis Method

To describe the impacts of a 1000 MW Cosumnes Power Plant during system normal
conditions, as for the summer cases, two tables comparing the line and transformer power
flows of greatest concern have been developed and are included in Appendix B as Table
15 and Table 16.  One table compares power flows before and after the addition of the
Cosumnes Power Plant project to a system that includes a new 560 MW generation plant
near the Elverta Substation.  The other table compares power flows with and without the
Cosumnes Power Plant for a system without the proposed generation near Elverta.  Flows
listed in each table are those flows within the PG&E control area that are greater than
98% of the system normal rating of a line or transformer either with or without the
Cosumnes generation.  Flows are listed within each table in the order of increases in
flows with the addition of Cosumnes generation, with greatest increases listed first.
Flows are shown in units of MVA and percentages of system normal (no outages)
thermal ratings.
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10.2 Analysis Discussion

10.2.1 No New Generation at Elverta (Appendix B, Table 15)

For elements with flows near or above normal ratings, only one line shows an increase
greater than 1 MVA for the addition of 1000 MW generation at The Cosumnes Power
Plant.  Flow on the Riverbank Junction to Manteca 115 kV line increases to its normal
rating with the increase of 16.8 MVA, less than 2% of the Cosumnes generation added.

10.2.2 560 MW New Generation at Elverta (Appendix B, Table 2)

For elements with flows near or above normal ratings, only two lines show increases
greater than 1 MVA for the combined generation addition of 1000 MW at the Cosumnes
Power Plant and 560 MW at Elverta.  Flow on the Riverbank Junction to Manteca 115
kV line increases to 106.9% of its normal rating, but a generation reduction of 500 MW
between Cosumnes and Elverta in any combination would alleviate the overload.  The
slight 101.9% overload on the Westley to Tracy 230 kV line would also be relieved by
the same generation reduction, and is less significant. Again, the maximum impact of
16.9 MVA is less than 2% of the Cosumnes generation added.

10.3 Analysis Summary

No significant adverse impacts as a result of adding 1000 MW generation at Cosumnes
were identified without the proposed 560 MW generation near the Elverta Substation.
For cases with the 560 MW generation addition near Elverta and under the extreme
conditions represented in these spring cases, a 500 MW reduction in Sacramento area
generation would alleviate even the 17 MVA (or less) impacts identified, which would
also be reduced and ultimately eliminated by load growth in the Sacramento area.

11. Spring Single Contingency Thermal Studies

11.1 Analysis Method

As with the summer cases, each of the four spring base cases (with and without the
Cosumnes generation, and with and without the Elverta generation) was studied for over
90 different line and transformer outages.  Because of the large number of power flow
solutions required, outages were limited to those elements most likely to result in
overloads impacted by additional generation at Cosumnes.  Results of those studies were
used as input to SMUD’s TransferLimit program (described above in section 7, Summer
Single Contingency Thermal Studies).

Particular attention was paid to the PG&E lines in and out of Cottle A and Cottle B and
the 230 kV lines into, out of and within MID to address their expressed concerns relating
specifically to spring conditions.
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11.2 Analysis Discussion

The heavy generation levels within the Sacramento area for these spring cases, as with
the heavy summer cases, created no local single contingency overloads.  As with the
spring normal condition cases, the primary challenge is moving the disproportionately
high levels of generation within the Sacramento area away from the local area.  The
TransferLimit program identified only one single contingency overload when spring
ratings were applied, and verified that Sacramento area load increases reduced that
overload and did not create additional single contingency overloads for area load
increases in excess of an additional 1,000 MW.

The single contingency overload identified was the Westley to Tracy 230 kV line
overload during an outage of the Westley to Tesla 230 kV line.  For the extreme spring
conditions studied, the Westley to Tracy line became loaded to 126.7% during the outage
of the Westley to Tesla line even with no generation at Elverta or Cosumnes.  The
following table shows the relative impacts of new generation at Elverta and Cosumnes on
that specific overload.

Westley/Tracy Line Flow with Westley/Tesla Out
Rancho Seco Generation

Gen. At 0 MW 1000 MW Increase
Elverta MVA % Rate MVA % Rate MVA % Rate
0 MW 454.5 126.7 482.8 135.4 28.3 8.7

560 MW 482.5 135.0 508.2 143.1 25.7 8.1

11.3 Analysis Summary

The addition of 1000 MW generation at Cosumnes aggravates the existing overload on
the Westley to Tracy line during an outage of the Westley to Tesla line for the extreme
conditions studied.  The impact is significantly less than the existing overload, and is
further reduced by load growth within the Sacramento area.  The impacts of generation at
Cosumnes and Elverta should be re-evaluated by SMUD, the CAISO and PG&E while
addressing the existing potential problem.

12. Spring Double Contingency (Double Line Outage) Thermal Studies

12.1 Analysis Method

To describe the impacts of a 1000 MW generation plant at Cosumnes during double line
outage conditions, two tables comparing the line and transformer power flows of greatest
concern for the most significant of six sets of double line outages near Rancho have been
developed and are included in Appendix B as Table 17 and Table 18.  The pair of tables
displays the same types of information as do previous tables discussed above and are
organized in the same manner.
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As for the summer cases, the double line outages considered for these extreme spring
cases are those closest to and anticipated to be the most heavily impacted by a 1000 MW
generation project at Cosumnes.  Those double line outages are:

Rancho Seco to Bellota 230 kV Lines 1 and 2 Out
Rancho Seco to Pocket 230 kV Lines 1 and 2 Out
Rancho Seco to Hedge and Rancho Seco to Elk Grove 230 kV Lines Out
Hurley to Tracy 230 kV Lines 1 and 2 Out
Elverta to Hurley 230 kV Lines 1 and 2 Out
O’Banion to Elverta 230 kV Lines 1 and 2 Out

12.2 Analysis Discussion

The double contingency outage of both Rancho Seco to Bellota 230 kV lines during these
extreme spring conditions resulted in overloads on the Hurley/Procter, Hedge/Procter,
Westley/Tracy, and both Hurley/Tracy 230 kV lines.  These overloads are not a concern
for the first 500 MW of Cosumnes generation and will all be reduced with load growth in
the Sacramento area.

The remaining double line outages considered produced no new or increased overloads.

12.3 Analysis Summary

No significant adverse impacts as a result of adding the first stage 500 MW generation at
Cosumnes were identified, either with or without the proposed 560 MW generation near
the Elverta Substation.  Impacts of the second 500 MW stage at Cosumnes are observed
under extreme conditions, will be relieved by normal load growth, may be relieved by
other normal system development, and at worst could be controlled with design
mitigation incorporated into the second 500 MW stage of Cosumnes generation.
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