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Pacific Gas and Electric Company 245 Market Street, Room 937-N9B
San Francisco, CA 94105

illa/lingAddress
Mail Code N9B
P.O. Box 770000

, San Francisco, CA 94177
415/9734684 Fax 415/973-2313

Gregory M. Rueger
Senior Vice President and
General Manager
Nuclear Power Generation

May 19, 1998

PG&E Letter DCL-98-076

ATTN: Document Control Des
Washington, DC 20555

U.S. Nuciear Regulatory Commission
k

Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
Res onse to NRC Re uest for Additional Information Re ardin License
Amendment Re uest LAR 98-01 Im lementation of230kVS stem 1m rovements

Dear Commissioners and Staff:

In a letter dated March 16, 1998, the NRC staff identified additional technical
information required in order for them to complete their evaluation associated with
improvements to the Diablo Canyon Power Plant, Units 1 and 2, offsite power
system;- PG&E's response to the request for additional information is enclosed.
This additional information does not affect the results of the safety evaluation
performed for LAR 98-01.

Sincerely,

Gr g ry M. ueger

9805280285 gi80519
PDR ADOCK 05000275
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Document Control Desk
May 19, 1998
Page 2

PG8 E Letter DCL-98-076

Subscribed and sviom to before me
this 19th day of May)998
County of San Luis Obispo
State of California

Attorneys for Pacific Gas and
Electric Company

'oger eters
Ri ock

Notary P li ichard F. Locke

tcg/

AMYv. GALLOWAY
COMM. 8096602

IIOTARYPUBLIC CALIFOIUIIA~
SAN LUIS OBISPO COUNY

MirComm. Expires April28,2000

cc: Edgar Bailey, DHS
Steven D. Bloom
Ellis W. Merschoff
Kenneth E. Perkins
David L. Proulx
Diablo Distribution

Enclosures
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Request for Additional Information
Regarding Offsite Electrical System Improvements

Question 1:

The Diablo Canyon licensing basis requires the offsite system to have sufficient
capacity and capability to supply the necessary voltage to safety system loads
following the occurrence of two transmission network contingencies """.
Confirm this.

'The first transmission network contingencyis defined as the loss of the worst
case (most heavily loaded) transmission line, switchyard bus, capacitor bank, or
generating unit connected to (or associated with) the transmission network,
assuming the worst case summer andlor winter expected loading or operating
configuration of the transmission network. Five exceptions to this contingency
are explicitlydefined on page 8.2-3 ofSection 8.2.2 of Revision 11 of the FSAR.

'The second contingency is defined as the trip of one of the two Diablo Canyon
units following a loss ofcoolant accident and trip of the second unit 30 seconds
following trip of the accident unit or, ifmore limiting, assuming one unit operating
at i00 percent power with a loss ofcoolant accident trip.

PG&E Res onse to Question 1:

The above statement is correct, subject to the following clarifications to the two
transmission network contingencies stated in the question. Diablo Canyon
Power Plant's (DCPP) offsite system is designed to supply the maximum
demand of the engineered safety feature loads for the accident unit, with an
orderly shutdown of the other unit. A dual unit trip is not a design or licensing
basis requirement. These clarifications were discussed with the NRC in a phone
call on April 9, 1998.

The two contingencies should be defined as follows:

The first transmission network contingency is defined as the loss of the
worst case (most heavily loaded) transmission line, switchyard bus,
capacitor bank, or generating unit connected to (or associated with) the
transmission network, assuming the worst case summer and/or winter
expected loading or operating configuration of the transmission network.

2. The second contingency is defined as the trip of one of the two DCPP
units following a loss-of-coolant accident (LOCA). A trip of the other unit

9805280285
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is not postulated. This contingency is assumed to occur while the
transmission network has already experienced the first contingency.

The resulting change in 230 kV system voltage due to the occurrence of the first
contingency would cause the startup transformer load tap changer to move such
that the pretransfer 12 kV bus voltage will be automatically adjusted to maintain
a preset voltage of 107.5 percent of 12 kV. This assumption precludes the
simultaneous occurrence of contingencies 1 and 2.
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Question 2:

Revision 11 of the Diablo Canyon Final Safety Analysis Report Update (FSAR)
notes that procedurally controlled compensatory measures may be required to
meet the licensing basis described above (as part ofquestion 1) forcertain line
outages (i.e., Morro Bay-Diablo Canyon, Diablo Canyon-Mesa, or Morro Bay-
Mesa). Afterimplementation of the 230 kVsystem improvements, itis the staff's
understanding that these compensatory measures willno longer be needed to
meet the Diablo Canyon licensing basis. Confirm this.

PG8 E Res onse to Question 2:

With automatic voltage control of the 12 kV bus voltage using the load tap
changer (two startup transformers in service), and automatic switching of shunt
capacitors at DCPP switchyard and Mesa substation, no compensatory
measures are required. The expe'cted minimum voltages for a full load transfer
of all DCPP loads based on, load flow results are above the minimum voltages,
specified in Table III of PG8 E Procedure 0-23, "Operating Instruction for
Reliable Transmission Service for DCPP." Compensatory measures are still
required for other conditions. They are identified in Tables I through V of
Procedure 0-23.

The amount of shunt capacitors presently installed, i.e., 50 MVARat DCPP and
50 MVARat Mesa substation, is adequate through the year 2002, based on
system load growth projections. An additional 25 MVAR installation is planned at
DCPP and Mesa substation during the year 2002, which will provide adequate
voltage supp'ort through the year 2008. Annual review of the system load growth
willensure the adequacy of the installed banks. The need for additional
capacitor banks at DCPP and Mesa beyond the year 2008 will be based on
future studies.

Compensatory measures and the voltages required to maintain operability are
reviewed annually. Ifcompensatory measures are needed, they will be identified
in Table III of Procedure 0-23. Compensatory actions are limited to those that
can be done expeditiously in the control room, such as reduced bus transfer and
blocking the start of noncritical loads after a unit trip.
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Question 3:

For operation prior to the installation ofcapacitor banks, provide results of
analysis that sufficient capacity and capability willbe available from the
transmission network to supply the necessary voltage to safety system loads
following any one transmission contingency'ssuming the second contingency
defined

below'The

first transmission network contingency is defined as the loss of the worst
case (most heavily loaded) transmission line, switchyard bus, capacitor bank, or
generating unit cori nected to (or associated with) the transmission network,
assuming the worst case summer andlor winter expected loading or operating
configuration of the transmission network. Five exceptions to this contingency
are explicitlydefined on page 8.2-3 ofSection 8.2.2 ofRevision 11 of the FSAR.

'The second contingency is defined as the trip of one of the two Diablo Canyon
units following a loss ofcoolant accident and trip of the second unit 30 seconds
following trip of the accident unit or, ifmore limiting, assuming one unit operating
at 100 percent power with a loss ofcoolant accident trip.

PG8 E Res onse to Question 3:

The results of the analyses, based on the clarification of the second contingency
discussed in the response to Question 1, are included in Attachment 1, and are
summarized under cases run for Table I of Procedure 0-23. These analyses are
based on peak winter 1997 load, which is the limiting load prior to installation of-

the capacitor banks.
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Question 4:

For operation after the installation ofcapacitor banks, provide results ofanalyses
that demonstrate that sufficient capacity and capability willbe available from the
transmission network to supply the necessary voltage to safety system loads
following any one transmission contingency'ssuming the second contingency
defined

below'The

first transmission network contingencyis defined as the loss of the worst
case (most heavily loaded) transmission line, switchyard bus, capacitor bank, or
generating unit connected to (or associated with) the transmission network,
assuming the worst case summer and/or winter expected loading or operating
configuration of the transmission network. Five exceptions to this contingency
are explicitlydefined on page 8.2-3 of Section 8.2.2 ofRevision 11 of the FSAR.

'The second contingencyis defined as the trip ofone of the two Diablo Canyon
units following a loss ofcoolant accident and trip of the second unit 30 seconds
following trip of the accident unit or, ifmore limiting, assuming one unit operating
at 100 percent power with a loss ofcoolant accident trip.

PG&E Res onse to Question 4:

The results of the 230 kV grid flow studies demonstrate 230 kV system capability
and capacity. These results are included in Attachment 2. The results of the
transient stability analyses following a LOCA trip, based on the clarification of the
second contingency discussed in the response to Question 1, are included in
Attachment 1, and are summarized under cases run for Tables III, IV, and V or
Procedure 0-23. These analyses are based on the projected 1998 peak
summer load of 500 MW for Los Padres area..
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uestion 5:

Describe the contractual requirements of the independent system operator and
PG8 E/plant procedural requirements which assure compliance with the licensing
basis requirements (descnbed as part of question 1 above) for the Diablo
Canyon offsite system.

PG8 E Res onse to Question 5:

The contractual requirements (Appendix E of Transmission Control Agreement,
and a copy of letter from the Independent System Operator (ISO) committing to
the use of PG&E procedure 0-23) and procedural requirements (Procedure 0-
23) are included as Attachments 3, 4, and 5, respectively.
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uestion 6:

Based on information presentedin the January 14, 1998, amendment request,
the staff understands that following the bounding transmission network
contingency (i.e., loss of the worst case transmission line), stability analysis
demonstrates that dependence on the load tap changer to maintain voltage is
not required to assure the continued immediate availability of offsite power
following a loss ofcoolant accident. In addition, operation of the load tap changer
to boost voltage is not required to assure reset of first or second levels of
undervoltage protection. Confirm this.

PG8 E Res onse to Question 6:

Based on the expected voltages identified in PG8 E Procedure 0-23, Table III,
Column 3, for the first transmission network contingency, which includes the loss
of a transmission line, switchyard bus, capacitor bank, generation unit, or line
outages due to a fire on a common right of way, the load tap changer (LTC) is
not relied upon to boost voltage after a LOCA, with one exception. For the Table
III cases, the voltages required for operability are evaluated at lower than the
expected voltages, and as such, in some cases the LTC may make minor
adjustments, but it would not be needed to reset the first or second levels of
undervoltage protection. This conclusion is based on an analysis of the voltage
margin available between the evaluated voltage and the expected voltage and
the amount of voltage boost using the LTC in the evaluated cases.

The one exception is the worst case transmission line contingency involving the
loss of the Morro Bay-DCPP line. Under this scenario, it is assumed that the
LTC installed on the 230/12 kV startup transformers will automatically maintain
the 12 kV bus voltage at the preset voltage level of 107.5 percent of 12 kV.
Following a LOCA, the 230/12 kV startup transformer for the accident unit will be
immediately available and will provide offsite power to the safety system loads.
Two cases were run to examine the dependence of the LTC on the reset of the
second levels of undervoltage protection. Case 605A (Attachment 1-III-1)
illustrates the dependence of the LTC boost at the evaluated pretransfer voltage
of 227 kV. Case 3F2A (Attachment 1-III-7) was run at the expected voltage of
231 kV, instead of 237 kV, considering the operational overlap of the capacitor
on-off setting . The results demonstrate that dependence on the LTC to boost
voltage is required to assure reset of the second level undervoltage relay.
Dependence on the LTC to boost voltage is not required to reset the first level
undervoltage relay.
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Results of Load Flow and Transient Stability Studies for Bu's Transfer to
230 kV Source Following a Loss-of-Coolant Accident (LOCA) Trip

Methodolo of Anal sis: PC based software "Electrical Transient Analyzer
Program (ETAP)," Nuclear Version 7.3N2, was used to accurately model the
steady state and transient characteristics of the plant loads. Predisturbance tap
setting of the startup transformer (SUT) 11 load tap changer (LTC) is determined
from the initial load flow. The loading sequences following a LOCA trip are
based on the plant design parameters. LTC movements are simulated by
changing the transformer tap ratios at discrete time intervals based on the LTC
design. Each LTC step movement provides a voltage change of 2.1 percent.

Success Criteria for 230 kV 0 erabili: 12 kV and 4 kV buses transfer
successfully without activating first level undervoltage relay (FLUR) and second
level undervoltage relay (SLUR) resets within 16.5 seconds. SLUR reset voltage
is 93 percent of 4.16 kV. Ifthe SLUR resets within 8.5 seconds, then there is no
EDG start. Ifthe SLUR does not reset within 16.5 seconds, then the 4 kV loads
are shed and loaded on to the EDG. Plots for 12 kV Startup Bus (Bus 120) and
4 kV Vital Bus F (Bus 185) are included as an attachment for each case.

The minimum 230 kV voltages at the DCPP switchyard required for operability
for each transmission line contingency in Tables I through V of PG&E Procedure
0-23 were determined by running steady state and transient load flow cases.
The results of analyses for the following bounding cases for Tables I, III, IV, and
V are attached. The cases for Table II, which involve manual setting of the LTCs
are not included.

TABLE I of Procedure 0-23 (No Morro Bay Generation, No Capacitors at
DCPP/Mesa).

1. Unit 1 LOCA with full transfer, all lines in service, pretransfer 230
kV voltage at 214 kV; Case 600X, Calc 359-DC.

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Vital Bus F recovers to 93.5
percent of 4.16 kV in less than 8.5 seconds. SUT 1-1 LTC
movement (one tap position) after the bus transfer is required to
meet the SLUR reset criteria. Voltage plots for 12 kV and 4 kV
buses are attached (Attachment 1-I-1).
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Unit 1 LOCA with full transfer, all lines in service, pretransfer 230
kV voltage at 221 kV; Case 600X, Gale 359-DC.

~ I

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Vital Bus F recovers to 93.1
percent of 4.16 kV in less than 8.5 seconds. SUT 1-1 LTC
movement after the bus transfer is not required to meet the SLUR
reset criteria. Voltage plots for 12 kV and 4 kV buses are attached
(Attachment 1-1-2).

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 222 kV; Case 605X, Gale 359-DC.

Results:

12 kV and 4 kV buses transfer successfully with Compensatory
Action 1 (block starting of standby condensate/condensate booster
pump). 4.16 kV Vital Bus F recovers to 93.6 percent in less than
16 seconds. SUT 1-1 LTC boost (one tap position) after the bus,
transfer is required to reset the SLUR. Voltage plots for 12 kV and
4 kV buses are attached (Attachment 1-I-3).

Unit 1 LOCA with full transfer, Morro Bay - Gates ¹ 1 or ¹2 line out
of service, pretransfer 230 kV voltage at 218 kV; Case 606, Gale
359-DC.

Results:

12 kV and 4 kV buses transfer successfully with Compensatory
Action 1 (block starting of standby condensate/condensate booster
pump). 4.16 kV Vital Bus F recovers to 94.1 percent in less than
8.5 seconds. SUT 1-1 LTC movement to boost voltage after the
bus transfer is not required to reset the SLUR. Voltage plots for 12
kV and 4 kV buses are attached (Attachment 1-I-4).

Unit 1 LOCA with full transfer, Morro Bay-Gates ¹1 and ¹2 lines out
of service, pretransfer 230 kV Voltage at 221 kV; Case 607, Gale
359-DC.
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Results:

12 kV and 4 kV buses transfer successfully with Compensatory
Action 1 (Block starting of standby condensate/condensate booster
pump). 4.16 kV Vital Bus F recovers to 94.3 percent in less than
8.5 seconds. SUT 1-1 LTC movement after the bus transfer is not
required to meet the SLUR reset criteria. Voltage plots for 12 kV
and 4 kV buses are attached (Attachment 1-I-5).

Unit 1 LOCA with full transfer, Morro Bay-Mesa and DCPP-Mesa
line out of service, pretransfer 230 kV Voltage at 214 kV; Case 608,
Gale 359-DC.

Results:

12 kV and 4 kV buses transfer successfully with Compensatory
Action 1 (block'starting of standby condensate/condensate booster
pump ). 4.16 kV Vital Bus F recovers to 94.6 percent in less than
8.5 seconds. SUT 1-1 LTC movement after the bus transfer is not
required to meet the SLUR reset criteria. Voltage plots for 12 kV
and 4 kV buses are attached (Attachment 1-1-6).

II. TABLE III of Procedure 0-23 (No Morro Bay Generation, Capacitors at
DCPP and Mesa).

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 227 kV; Case 605A, Gale 359-DC.

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers to 93.3 percent in
less than 16 seconds. SUT 1-1 LTC boost (two tap positions) after
the bus transfer is required to reset the SLUR. Voltage plots for 12
kV and 4 kV buses are attached (Attachment 1-III-1).

Unit 1 LOCA with full transfer, Morro Bay-Mesa line out of service,
pretransfer 230 kV voltage at 223 kV; Case 3F3, Gale 359-DC.

i



s

fi,



Attachment 1

PG8 E Letter DCL-98-076

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers to 93.9 percent in
less than 16 seconds. SUT 1-1 LTC boost (one tap position) after
the bus transfer is required to reset the SLUR. Voltage plots for 12
kV and 4 kV buses are attached (Attachment 1-III-2).

Unit 1 LOCA with full transfer, DCPP-Mesa line out of service,
pretransfer 230 kV voltage at 221 kV; Case 3F4, Gale 359-DC.

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers to 93.2 percent in
less than 8.5 seconds. SUT 1-1 LTC movement after the bus
transfer is not required to meet the SLUR reset criteria. Voltage
plots for 12 kV and 4 kV buses are attached (Attachment 1-III-3).

Unit 1 LOCA with full transfer, Morro Bay-Gates ¹1 and ¹2 line out
of service, pretransfer 230 kV voltage at 224 kV; Case 3F7, Gale
359-DC.

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers to 94.5 percent in
less than 16 seconds. SUT 1-1 LTC boost (one tap position) after
the bus transfer is required to reset the SLUR. Voltage plots for 12
kV and 4 kV buses are attached (Attachment 1-III-4).

Unit 1 LOCA with full transfer, Morro Bay-Midway ¹1 and ¹2 line
out of service, pretransfer 230 kV voltage at 214 kV; Case 3F8,
Calc 359-DC.

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers to 95 percent in
less than 16 seconds. SUT 1-1 LTC boost (two tap positions) after

.the bus transfer is required to reset the Sl UR. Voltage plots for 12
kV and 4 kV buses are attached (Attachment 1-III-5).
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Unit 1 LOCA with full transfer, Morro Bay-Mesa and Diablo-Mesa
line out of service, pretransfer 230 kV voltage at 214 kV; Case 3F9,
Gale 359-DC.

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers to 94.2 percent in
less than 16 seconds. SUT 1-1 LTC boost (one tap position) after
the bus transfer is required to reset the SLUR. Voltage plots for 12
kV and 4 kV buses are attached (Attachment 1-III-6).

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 231 kV; Case 3F2A, Gale 359-DC.

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers to 93.1 percent in
less than 16 seconds. SUT 1-1 LTC boost (two tap positions) after
the bus transfer is required to reset the SLUR. Voltage plots for 12
kV and 4 kV buses are attached (Attachment 1-III-7).

III. TABLE IVof 0-23 (No Morro Bay Generation, Capacitors at DCPP Only).

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 222 kV; Case 4F2B, Gale 359-DC.

Results:

12 kV and 4 kV buses transfer successfully with Compensatory
Action 1 (block starting of standby condensate/condensate booster
pump). 4.16 kV Vital Bus F recovers to 93.6 percent in less than
16 seconds. SUT 1-1 LTC boost (two tap positions) after the bus
transfer is required to reset the SLUR. Voltage plots for 12 kV and
4 kV buses are attached (Attachment 1-IV-1).

Unit 1 LOCA with full transfer, DCPP-Mesa line out of service,
pretransfer 230 kV voltage at 226 kV; Case 4F4A, Gale 359-DC.
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Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers'o 93.5 percent in
less than 8.5 seconds. SUT 1-1 LTC movement to boost voltage
after the bus transfer is not required to reset the SLUR. Voltage
plots for 12 kV and 4 kV buses are attached (Attachment 1-IV-2).

Unit 1 LOCA with full transfer, Morro Bay-Gates ¹1 or ¹2 line out of
service, pretransfer 230 kV voltage at 220 kV; Case 4F5, Gale 359-
DC.

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers to 94.6 percent in
less than 16 seconds. SUT 1-1 LTC boost (two tap positions) after
the bus transfer is required to reset the SLUR. Voltage plots for 12
kV and 4 kV buses are attached (Attachment 1-IV-3).

Unit 1 LOCA with full transfer, Morro Bay-Midway ¹1 or ¹2 line out
of service, pretransfer 230 kV voltage at 220 kV; Case 4F6, Gale
359-DC.

Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers to 93.4 percent in
less than 16 seconds. SUT 1-1 LTC boost (two tap positions) after
the bus transfer is required to reset the SLUR. Voltage plots for 12
kV and 4 kV buses are attached (Attachment 1-IV-4).

Unit 1 LOCA with full transfer, Morro Bay-Mesa and Diablo-Mesa
line out of service, pretransfer voltage at 214 kV, Case 4F9, Gale
359-DC

Results: Bounded by Case 3F9 (Attachment 1-III-6)

IV TABLEV of 0-23 (No Morro Bay Generation, Capacitors at Mesa Only).

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 220 kV, Case 5F2A, Gale 359-DC.
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Results:

12 kV and 4 kV buses transfer successfully without any
compensatory actions. 4.16 kV Bus F recovers to 94 percent in
less than 16 seconds. SUT 1-1 LTC boost (two tap positions) after
the bus transfer is required to reset the SLUR. Voltage plots for 12
kV and 4 kV buses are attached (Attachment 1-V-1).

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 217 kV; Case 5F2B, Gale 359-DC.

Results:

12 kV and 4 kV buses transfer successfully with Compensatory
Action 1 (block starting of standby condensate/condensate booster
pump). 4.16 kV Vital Bus F recovers to 93 percent in less than 16
seconds. SUT 1-1 LTC boost (two tap positions) after the bus
transfer is required to reset the SLUR. Voltage plots for 12 kV and
4 kV buses are attached (Attachment 1-V-2).

Unit 1 LOCA with partial transfer, DCPP-Mesa line out of service,
pretransfer 230 kV Voltage at 218 kV; Case 5P4, Gale 359-DC.

Results:

12 kV and 4 kV buses transfer successfully with Compensatory
Actions 1 and 2 (block starting of standby condensate/condensate
booster pump and block transfer of one 12kV bus). 4.16 kV Vital
Bus F recovers to 95.7 percent in less than 8.5 seconds. SUT 1-1

LTC movement after the bus transfer is not required to meet the
SLUR reset criteria. Voltage plots for 12 kV and 4 kV buses are
attached (Attachment 1-V-3).

Unit 1 LOCA with partial transfer, Morro Bay-Midway ¹1 or ¹2 line
out of service, pretransfer 230 kV voltage at 216 kV; Case 5P6,
Gale 359-DC.

Results:

12 kV and 4 kV buses transfer successfully with Compensatory
Actions 1 and 2 (block starting of standby condensate/condensate
booster pump and block transfer of one 12kV bus). 4.16 kV Vital
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Bus F recovers to 94.5 percent in less than 8.5 seconds. SUT 1-1

LTC movement after the bus transfer is not required to meet the
SLUR reset criteria. Voltage plots for 12 kV and 4 kV buses are
attached (Attachment 1-V-4).

5. Unit 1 LOCA with full transfer, Diablo-Mesa line out of service,
pretransfer 230 kV voltage at 226 kV; Case 5F4, Gale 359-DC.

Results: Bounded by Case 4F4A (Attachment 1-IV-2)

6. Unit 1 LOCA with full transfer, Morro Bay-Midway ¹1 or ¹2 line out
of service, pretransfer voltage at 220 kV, Case 5F6, Gale 359-DC

Results: Bounded by Case 4F6 (Attachment 1-IV-4)
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Unit 1 LOCA with full transfer, all lines in service, pretransfer 230 kV
voltage at 214 kV; Case 600X, Gale 359-DC
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Page: 1

Date: 05-13-1998
SN: 31992-POLE

File: 023-1F1

GT 1 LOCA W/FULL XFR, UNIT 2 COLD SHUTDOWN, 214KV GRID VOLTS

MORRO BAY OFFLINE, ALL LINES IN, XFR COND TRAINS Nil C 013 4 START COND TRAIN 912

Data Filenames 023-1F1 Plot Pilename: 023-1F1

Bus S 120: 12KVSU1
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TRANSZENT STABZI ITY PLOTS

Pro5 cot: DIABLO CANYON

Location: Pacific Gas a Electric
Contract:
Engineer: Duke Engineering a Services

ETAP 7.3N2

Study Case: 600X

Page: 1

Date: 05-13-1998
sN: 31992 pGaE

File: 023-1F1

~

~ZT 1 LOCA M/FULL XFR, UNIT 2 COLD SHUTDOWN, 214KV GRID VOLTS
oRRQ BAY QFFLINE, ALL LINEs IN, xFR coND TRAINs ¹11 8 ¹13 8 $TART coND TRAIN ¹12

Data Filename: 023-1F1 Plot Filename: 023-1F1

Bus ¹ 185: 4KVBUSF

—185





Attachment 1-!-2
PG8 E Letter DCL-98-076

Unit 1 LOCA with full transfer, all lines in service, pretransfer 230 kV
voltage at 221 kV; Case 600X, Gale 359-DC
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TRANSIENT STABZI ITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas 4 Electric
Contrac : BASE600X

Engineer: Duke Engineering a Services

ETAP 7.3N2

Study Case: 600X

Page: 1

Date: 05-13-1998
sN: 31992-FGLE

File: 023-1FZX

ZT 1 LOCA M/FULL XFR, UNIT 2 COLD SHUTDOWN, 221KV GRID VOLTS

MORRO BAY OFFLZNE, ALL I ZNES IN. XFR COND TRAINS ¹11 a ¹13 4 START COND TRAIN ¹12

Data Filename: 023-1F1X Plot Filename: 023-1F1X

Bus ¹ 120: 12KVSU1

—128





TRANSIENT STABILITY PLOTS

P o)ect: DIABLO CANYON

Location: Pacific Gas 6 Electric
Contract: BASE600X

Enginee: Duke Engineering t Services

ETAP 7.3N2

Study Case: 600X

Page: 1

Date: 05-13-1998
sN: 31992 FORE

Pile: 023-IF1X

IIT 1 LOCA N/FULL XFRi UNIT 2 COLD SHUTDOMNr 221KV GRID VOLTS

RRO BAY OFFI INE. ALL LINES IN. XFR COND 'iiAINS ¹11 A ¹13 4 START COND TRAIN ¹12

Data Filename: 023-1F1X Plot Filename: 023-1F1X

Bus ¹ 185: 4KVBUSF

—185
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Attachment 1-I-3
PG&E Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 222 kV; Case 605X, Gale 359-DC
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TRANSIENT SI'ABILITY PLOTS

Pro ject: DIABLO CANYON

Location: Pacific Gas L Electric
Contract: 023-ZF2

Engineer: Duke Engineering 4 Services

ETAP 7.3N2

Study Case: 605X

Page: 1

Date: 07-25 1997
SN- 31992-PGSE

File: 023-2F2X

UUIT I LOCA II/FIILL XFR, UNIT 2 COLO OUUTOUIU, 222XV CXIO VOLVO (IO
NORRO BAY OFFLINE, NB-DCPP LINE tXITF XFR COND TRAINS ¹11 4 ¹13

Data Filename: 023-2F2X Plot Filename: 2FZ-7

Bus ¹ 120: 12KVSU1
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TRANSIEHT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas 4 Electric
Contract: 023-2F2
Engineer: Duke Engineering 4 Services

ETAP 7.3N2

Study Case: 605X

Page: 1

Date: 07-25.1997
SN: 31992-PGCE

File: 023-2F2X

UNIT 1 LOCA M/FULL XFR, UHIT 2 COLO SHUTDOWN, 222kV GRID VOLTS ( 0 ~~ 2 B)
HORRO BAY OFFLINE, HB.DCPP LIHE OUT, XFR COND TRAINS ¹11 S ¹13

Data Fi lessee: 023-2F2X Plot Filenane: 2F2-7

Bus ¹ 185: 4KVBUSF
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Attachment 1-I-4
PGB E Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay - Gates ¹ 1 or ¹2 line out of
service, pretransfer 230 kV voltage at 218 kV; Case 606, Gale 359-DC
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas 4 Electric
Contract: 023-2F2
Engineer: Duke Engineering 4 Services

ETAP 7 3N2

Study Case: 606

Page: 1

Date: 07-26-1997
SN 31992.P GEE

File: 023-5F2

UNIT 1 LOCA M/FULL XFR, UNIT 2 COLD SHUTDONI ~ 218kV GRID VOLTS

NORRO BAY.OFFLINE, HB-GATES 1-LINE OUT, XFR COND TRAINS ¹11 4 ¹13

beta Fiienaae: 023.5F2 Plot Filenane: 5FZ

Bus ¹ 120: 12KVSU1
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Locationt Pacific Gas 4 Electric
Contract: 023.2F2
cngineert Duke Engineering 4 Services

ETAP 7.3K2

Study Case: 606

Page: 1

Date: 07.26-1997
SN: 31992-PGIE

Filet 023-SF2

UNIT 1 LOCA M/FULL XFR ~ UNIT 2 COLD SNJTDOMN, 218kV GRID VOLTS

NORRO BAY OFFLINE, HB.GATES 1.LINE IXJT, XFR COND TRAINS $ 11 4 413

Data FIIenaoet 023.5F2 PLot Filenanet 5F2

Bus 0 185: 4KVBUSF
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Attachment 1-I-5
PG8 E Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-Gates ¹1 and ¹2 lines out of
service, pretransfer 230 kV voltage at 221 kV; Case 607, Calc 359-DC
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Pro)ect t DIASLO CANVON

Locations Pacafic Gae ts Electric
COntraets 013 ZF2

Engineer: Duke Kngineerinsf a servicee

SISTER ANALTSI6

ETAP 7 ~ 362

Study Cases C07

Pages 1

Dates 07-24-1997

R4: 31992.FORK

FS le s 013-7FZ

UNIT 1 LOCA ttlFULL XPR, UNIT 2 COUl SRUIDOVN, 221kV GR10 VOLTS

ffOARO SAY UFFI IftX. NB-QATEs I AND 2 LINES 0UT. XFR cOND TnAINs Viz a 013

Data Filenaees 023-7F2 Plot Filenanes 7F2

Due e 120s 12KVSU1
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Pto)ect s DIASLO CANTON

Locations Paciiic Gaa k Elect@le
Contracts 023-2F2

Engineers DvAe Engineering a servxcea

SY~~ ANAZY616

ETAP Ye3N2

Sess'ade! 607

Pages 1

Dates 07-26-199t
SNs 31992-PGH
Piles 023 IF2

ONZT 1 LOCh NlFOLL XPR, WZT 2 COLD SsnJIDOssN, 22IAV GRID VOLTd
SSORRO RAY OFFLIÃEr HB GATES 1 AND 2 LINES OUTr AIR CCC) TRAINS %11 4 d13

Data tilenaces 023-'7F2 Plct FileSSaSseS TF2
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Attachment 1-I-6
PG&E Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-Mesa and DCPP-Mesa lines out
of service, pretransfer 230 kV voltage at 214 kV; Case 608, Gale 359-DC
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TRANSIEHT STABILITY PLOTS

Project t DIABLO CANTON

Location: Pacific Gas 4 Electric
Contract: 023-2F2
Engineer: Duke Engineering 5 Services

ETAP 7.3HZ

Stucty Case: 608

Page. 1

Date: 07.26-1997
SN: 31992-PETE

File: 023.9FZ

NIT 1 LOCA N/FULL XFR, UNIT 2 COLO SHUTDOMN, ZICkV GRID VOLTS

NORRO BAT OFFLIKE, NB-HESA & DCPP-HESA LINES CXJT, XFR COND TRAINS ¹11 S ¹13

Data Fiiewne: 023-9F2 Plot Filenanet 9F2

Bus ¹ 120: 12XVSU1
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas B Electric
Contract: 023-2FZ

Engineer: Ouke Engineering 6 Services

ETAP 7.3N2

Study Case: 60B

Page: 1,
Oate: 07-26-1997
SN: 31992-PG&E

File: 023-9F2

UNIT 1 LOCA ll/FULL XFR, UNIT 2 COLO SHUTDOWN, 214kV GR10 VOLTS

MORRO BAY OFFLINE, MB-MESA B DCPP-MESA LINES IXIT, XFR COND TRAINS ¹11 4 ¹13

Oata Filename: 023-9F2 Plot Filename: 9F2

Bus ¹ 1S5: 4KVBUSF

97.
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Attachment 1-III-1
PG&E Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 227 kV; Case 605A, Gale 359-DC



~ f 7
I

C

~ «I



TRANSIENT STABZLZTY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas a Elec ric
Contract: 023-2F2
Engineer: Duke Engineering 8 Services

ETAP 7.3N2

Study Case: 605K

Page: 1

Date: 05-08-1998
SN: 31992-PGCE

File: 023-2F2B

IT 1 LOCA W/FULL XFR, UNIT 2 COLD SHUTDOWN, 227kV GRID VOLTS {0 ~ 72 Z)

RRO BAY OFFLINE HB-DCPP LINE OUT, XFR COND TRAINS ¹11 8 ¹13 8 START COND TRAIN ¹12

Data Filename: 023-2F2B Plot Filename: 2F2B

Bus ¹ 120: 12KVSUI
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas 8 Electric
Contract: 023-2F2
Engineer: Duke Engineering 8 Services

ETAP 7.3N2

Study Case: 605A

Page: 1

Date: 05-08-1998
SN: 31992- PULE

File: 023-2F2B

IT 1 LOCA W/FULL XFR, UNIT 2 COLD SHUTDOWN, 227kV GRID VOLTS {0.72 Z)

RRO BAY OFFLINE, MB-DCPP LINE OUT, XFR COND TRAINS ¹11 8 ¹13 8 START COND TRAIN ¹12

Data Filename: 023-2F2B Plot Filename: 2F2B

Bus ¹ 185: 4KVBUSF
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Attachment 1-III-2
PG&E Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-Mesa line out of service,
pretransfer 230 kV voltage at 223 kV; Case 3F3, Gale 359-DC
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Location: paciiic Gas a Electric
Contract: Base60SA

Engineer: Duke Engineering 4 Se~ices

ETAP 7.3N2

Study Case: TB3-3F3

Page: 1

Date: 05-14-1998
sN: 31992-FGaE

File: 023-3F3

IT 1 LOCA W/FULL XFR, UNIT 2 COLD SHUTDOWN, 223kV GRID VOLTS

RRO BAY OFFLINE, MORRO BAY-MESA LINE OUT, XFR COND TRAINS ¹11 6 ¹13 a START COND TRAIN ¹12

Data Filename: 023-3F3 Plot Filename: 023-3F3

Bus ¹ 120: 12KVSU1

—12B
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TRANSZENT STABILITY PLOTS

Prof ect: DIABLO CANYON

Location: pacific Gas 8 Electric
Contract: Base605A

engineer: Duke Engineering a Services

ETAP 7.3N2

Study Case: TB3-3F3

Page: 1

Date: 05-14-1998
sN: 31992-pGaF
File: 023-3F3

ZT 1 LOCA W/FULL XFR, UNIT 2 COLD SHUTDOWN, 223kV GRID VOLTS

RRO BAY OFFLZNE, MORRO BAY-MESA LINE OUT XFR COND TRAINS Nil 8 813 8 START COND TRAIN 812

Data Fi.lename: 023-3F3 Plot Pilename: 023-3F3

Bus 8 185: 4KVBUSF
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Attachment 1-III-3
PG8 E Letter DCL-98-076

Unit 1 LOCA with full transfer, DCPP-Mesa line out of service, pretransfer
230 kV voltage at 221 kV; Case 3F4, Gale 359-DC
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TRANSIENT STABILITY PLOTS

Pro jeer: DIABLO CANYON

Location: Pacific Gas & Electric
Contract: Base605A
Engineer: Duke Engineering & Services

ETAP 7.3N2

Study Case: TB3-3F4

Page: 1

Date: 05-14-1998
SN: 31992 PG&E

File: 023-3F4

IT 1 LOCA W/FULL XFR, UNIT 2 COLD SHUTDOWN, 221kV GRID VOLTS

ORRO BAY OFFLINE, DCPP-MESA LINE OUT. XFR COND TRAINS Nil & 913 & START COND TRAIN 512

Data Pilename: 023-3F4 Plot Filename: 023-3F4

Bus 5 120: 12KVSU1
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas & Electric
Contract: Base605A
vngineer: Duke Engineering & Services

ETAP 7.3N2

Study Case: TB3-3F4

Page: 1

Date: 05-14-1998
SN: 31992 PG&E

File: 023-3F4

IT 1 LOCA W/FULL XFR, UNIT 2 COLD SHUTDOWN, 221kV GRID VOLTS

MORRO BAY OFFLINE, DCPP-MESA LINE OUT, XFR COND TRAINS 811 & 813 & START COND TRAIN 812

Data Filename: 023-3F4 Plot Filename: 023-3F4

Bus 8 185: 4KVBUSF
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Attachment 1-III-4
PGRE Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-Gates ¹1 and ¹2 line out of
service, pretransfer 230 kV voltage at 224 kV; Case 3F7, Gale 359-DC
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TRASSIENF S17LSILITY PLOTS

PL'ojeet c DI1NIII ULILIQN

Locctionf Pccitic Qcc c Electelc
Contracts Duc60QL
Engineers Duke Engineering c Sezvfeee Study ceeeL TD3-3pv

Pcge; 1

Dctct 05 19-1998
SNi 31992-PGCE

Pile: 023 3FI

DRIT 1 LOCA N/POLL XFR, QRIT 2 COIN QLQIDOMB, 226RV GRID VOLTE

DOBRO ERT QPFLISE, IKIILRQ BlLI.GATES el AND 92 LlÃKQQT. EPICS CODD TRRIILS 911 C 113 C STILT QÃD TMLIN III

Date Fklenaaec 023-3FI Plot Filenaoe: 023-3F7

Bus I 120: 12EVSQ1
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TRANSIENT STABILITT FIOTB

~ ~

Pro)act: DIABLO CARTON

Lecaeioac Pacific Oaa A Elaccrio
Qoutractt Bada605A

Engineer: Duke Engiaaering 4 Sarvicaa

ETAP '7,382

Study Caae: TB3-3P7

Page: 1

Date'5 19r1999
SN ~ 31993-PU6E

File: 033 3F7

UNIT.1 LOCA R/FULL XFR UNIT 3 CCCA SNUIDORN. 334RV ORID VOLTS
sRRO RAY oFFLIm. NORRO BAY GATES RI AND 02 LIRE DUT, RFR elm TRAINs 011 a 013 a START COND TRAIÃ 013

Data Pilewaes 033 3PT Plot Pileeawai 033-3F7

Bue S 195'KVBUSF

—185





Attachment 1-III-5
PG8 E Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-Midway ¹ 1 and ¹2 lines out of
service, pretransfer 230 kV voltage 214 kV, Case 3F8, Gale 359-DC



0

~ E i4f
N ~

h,,

I

0



Projeccs DIABLO CANYON

Iocac10ns pacxflc cess L Electric
Contracc s BaeeiOIA"

STSTI3s 1!OLYS IS

STAP 7.N2 ~

Stssdy Cases T$3~3FI

Pages I
Dsstes 05-15-199$
SSs 31'tFS PGLX

Files 023 3FS

ISSIT 1 LOCA nlFULL XFRr llfIT2 COLD SROIDOSQtr 21aSsY ORID YOLTS

sansAO SAT OFFLIRS. ssORRO SAY NIDssAT 01 AND 02 LIssR OOF, SFR COssD TRAIÃS 011 L 013 C START CNOs TRAIN 012

Ate Pllssssasses 023 3Fi Plsst rilenaoes 023-3Fa

Sssa 0 120 s 12RYSUI

(0
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Pro)eet s DIABLO CMSYON

Locatfosss Pacific Cad a Electric
Ccutracts BaaeCOSh

sssglsseers Dsssse sssg)ssder1ssg s sarvfcdd

SIST'WILTSI8

!TAP Io)SsR

Study Case s T$3-)FB

Pages 1

Dates 4$ -1$ -1994
Ns 31992-PQCX

Flies 033 3F4

WIT 1 LOCA MIFVLLXFRe WIT 2 COLD SSNIDOMSS, 214kV CRID VOLTS
wHBD BAT OFFLIssEe ssoRRQ BAI~PQDsshz 41 AssD 43 LINB ssszi xFR coÃD IIULlsss ~ 11 cs Nl) c START CossD TNllN 412

Data Pllessasaes OS)-3rd Plot Filessasscs 02)-)P4

DII4 4 145 s essVSUSF

185
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Attachment 1-lll-6
PGRE Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-Mesa and Diablo-Mesa lines
out of service, pretransfer 230 kV voltage at 214 kV; Case 3F9, Gale 359-
DC
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TRANSIEPT STNLITT PLOTS

Peo jset s DIARLO OWTOF

Location~ Pscsfic Oss 0 Rlectrlc
0 Contract,: B44450$ h

Engineer: Duke Engineering A Services

DTAP Z.302

Study Caeet TRI-3PP

Page: I
Dates 05-14 14)4
Ql: 33992-PORE

Piles 023 3F9

IT. 1 DXJL N/FULL ZHL> ORIT 2 COLD SRQIDONÃ. Slit GRIP VOLTS

0 RAT OPPLQC. leRRO RAT.NESA h DCPP-NBSA LIm OOT. XFR aND TRAIRS IXI a 013 a NXRRT CORD TRAIN 412

Data Pilcnma 023 3PP Plot Piicnwe: 023 379

Sus 0 120: IZKYSVI
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TRANSIENT STASlhITF PhOTS

Pro)ert s DIASAO CARYW

Zocatiosss Paci¹lc Oas t Electric
COAtÃsct s $4¹el05A
Zssglneers Duke Xss9fsseerfog A Services Study Casa; T53 399

Ps¹es l
Pates 05~30~199 ~

4Ãs j]993-XLR
Flies 023~3F9

U!IIT. 1 NcA 5/FUhh XFR. UsIT 0 colD QRIDoRI, 33ekv CAID VohTs
%RRO SAT OFFhllC 993RRO SAY SgSA A PCPP Fg¹A KC OUZr XFR C09SP TRAIÃS ¹33 A 033 A START C5D %LIlf ¹13

Data Fllessasses 033-3F9 Plot Pllessseas 033-3F9

BLs¹ ¹ 395s %KVlWSF





Attachment 1-lll-7
PGSE Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 231 kV, Case 3F2A, Gale 359-DC





TRARSISST STASILZTT PLOTS

ProS ect: DZASN CANTOR

Locat1on: Paclrlc Oee a tlactrac
Contract> Isre605h
Znglneer: Duke Xnglneering a Services

XTAP 7,382

k

StuSF Cte: m~3F2h

Parget

Dote: 0$ 19 1996

SH: 31992~901K

File) 023 3FZA

OBIT 1 LOCA 8/FOLL XFR, DSZT 2 COLD SHUIlX7ÃR, 231AV GRID VOLTS l0.92 2)
0 BAY OFELZHK, 96$ DCPP LZHK OUT, XFR COND TRAINS $ 11 A S13 4 START CORD TRAIN $ 12

Dete Fllenene: 023 3F2h Plot Pllenamc: 021-3P2A

Sue S 120: 12XVSDI

e
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IRARSIERT STASILITT PLOTS

Pro3ect c DIABLO CASTOR

umatioac PaciTic Oao 0 RIoctric
Coatzactc Saaci0$ A

Engiaecrc Duke Easiacaring c Services

ETAP 1.3R2

Stuff Cost: 353~3FIA

Pagoc 1

Datec 0$ -19-19%0

Sic 31332 POCK

E'11oc 023~3T2A

URIT 1 QKA WIFBLL XFRc SOT 2 COLD SNlIDQ0l. 233RT GRID VOLTS l0.72 E)
laIRRO BAT OTTLIHE, tts-DCFF LINE OQT XFR COND TRAISS 511 a 013 a SIWtr CORD TRAIcc SI2

Data Filename c 023-3FIA Plot Filoceano c 023-3Fxa

Saa 0 105: aKvSUSF





Attachment 1-IV-1
PGRE Letter DCL-98-'076

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 222 kV; Case 4F2B, Calc 359-DC
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T$AKIKSI STASILITV HOTS

Project s DIJQILO QQCCÃ

Iacatiosss Pacific Oas a Slectric
Cosstracts Ssse CDS

tsginssrs Cue Eogissssrissg C Starless

STSP 7.3SI

StoSF Cases TDC-CFIS

Pages 1

Dates 05-19~1994

Qls 3]992-PCCZ

File: 013-CF28

QSIT 1 QXA W/FULL SF%, DSIT 1 COLD MJZDOIOf, 331%V CSID VOLTS [0 ~ 71 Zl
NRRO DAY OFPXISS, fS-DCPP LI1E OUT, XPR COSD TSa15$ SLI 4 013, SLOCK STILT COSD IDOLS 811

Data filsoasss 013 CF1S PXot Fu~: CF1a

Sus ~ 110: LIKVSV1

4fCs2/e
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TRhSSSIESST 6ThBILITT PIAVE

Prssyects DIhaLO ChNrcss

'ueatfcsss Pacitfc oaa a Electric
sssstraccs Baae 409

Engineers DssSse Engineeriny a Servicae

EThP T.QQ

Etssdy Cases TEi-aFIB

Pa9es 1

Dates OS 19 1999

EWs 31991 PGCE

tile: 013 iF1B

T I IasCR «/FOLL XFR, UssIT 1 COLD 61IOTDORE, 211kY ORID VOLTS [0,91 EI
BhT OFFLIÃE )Q DCPP IIJIE OOF, XFR COssD TRhlNS 011 a 013, BLOCK STRRT CO%7 TRhIII 011

Data Palenanes 023~aF1B Piet rilenaees ana
\

Bsso 0 lass aÃVBOSP





Attachment 1-IV-2
PGRE Letter DCL-98-076

Unit 1 LOCA with full transfer, DCPP-Nlesa line out of service, pretransfer
230 kV voltage at 226 kV; Case 4F4A, Gale 359-DC
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas ! Electric
Contract: Base605A

Engineer: Duke Engineering a Services

ETAP 7.3N2

Study Case: TB4-4F4A

Page: 1

Date: 05-12-1998
SN: 31992-PGaE

File: 023-4F4A

IT 1 LOCA N/FULL XFR, UNIT 2 COLD S~iWN, 226kV GRZD VOLTS

0 BAY OFFLINE ~ DCPP MESA LINE OUT XFR COND TRAINS ¹11 6 ¹13 t START COND TRAIN ¹12

Data Filenane: 023-4F4A Plot Filename: 4F4A

Bus ¹ 120: 12KVSU1
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas 8 Electric
Contract: Base60SA

Mgineer: Duke Engineering 6 Services

ETAP 7.3N2

Study Case: TB4-4F4A

Page: 1

Date: 05-12-1998
sN: 31992-FUTE

File: 023-4F4A

IT 1 LOCA W/FULL XFR, UNIT 2 COLD SHUTDOWN, 226kV GRID VOLTS

0 BAY oFFLINE. Dcpp-MsA LINE oUT, xFR coND TRAINs 811 8 813 4 sTART coND ~iIN 812

Data Filename: 023-4F4A Plot Filename: 4F4A

Bus 8 185: 4KVBUSF
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Attachment 1-IV-3
PGRE Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-Gates ¹1 or ¹2 line out of
service, pretransfer 230 kV voltage at 220 kV; Case 4F5, Gale 359-DC
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TRANSZRlT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas a Electric
ontract: Base605A

gineer: Duke Engineering 6 Se~ices

ETAP 7.3N2

Study Case: TB4-4F5

Page: 1

Date: 05-12-1998
SN: 31992-POTE

File: 023-4 F5

UNIT 1 IDCA W/FULL XFR, UNIT 2 COLD SHUTDOWN, 220kV GRID VOLTS

HORRO BAY OFFLZNE, MORRO BAY-GATES 01 OR N2 LZNE OUT, XFR COND 'iiAZNS Ill 6 113 6 START COND TRAIN N12

Data Filename: 023-4F5 Plot Filename: 4FS

Bus 9 120: 12KVSUI
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TRANSIENT STABILITY PLOTS

Pro ject: DIABLO CANYON

Location: pacific Gas a Electric
Contract: Base¹05A
Engineer: Duke Engineering a Services

ETAP 7.3N2

Study Case: TB4-4FS

Page: 1

Date: 05-12-1998
SN: 31992-PG¹E

File: 023-4F5

IT 1 LOCA M/FULL XFR, UNIT 2 COLD SHUTDONN, 220kV GRID VOLTS

RRO BAY OFFLINE, HORRO BAY-GATES ¹1 OR ¹2 LINE OUT, XFR COND TRAINS ¹11 4 ¹13 8 START COND TRAIN ¹12

Data Filename: 023-4F5 Plot, Filename: 4PS

Bus ¹ 185: 4KVBUSF

—185
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Attachment 1-IV-4
PG8 E Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-Midway ¹1 or ¹2 line out of
service, pretransfer 230 kV voltage at 220 kV; Case 4F6, Calc 359-DC
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TRANSIENT STABILITY PINTS

Pro ject: DIABLO CANYON

Location: pacific Gas 6 Electric
"ont act: Base605A

Engineer: Duke Engineering 6 Services

ETAP 7.3N2

Study Case: TB4-4F6

Page: 1

Date: 05-12-1998
SN: 31992-POTE

File: 023 4F6

IT 1 LOCA W/FrL XFR, UNIT 2 COLD SHUTDOWN, 220kV GRID VOLTS

MORRO BAY OFFLINE, MORRO BAY-MIDWAY¹1 OR ¹2 LINE OUT, XFR COND TRAINS ¹11 fc ¹13 a START COND TRAIN ¹12

Data Filename: 023-4F6 Plot Filename: 4F6

Bus ¹ 120: 12KVSUI
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TRANS IEhT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas t Electric
Contract: Base605A

Engineer: Duke Engineering 6 Services

ETAP 7.3N2

Study Case: TB4-4F6

Page: 1

Date: 05-12-1998
sN: 31992 FGaE

File: 023-4F6

~ IT 1 LOCA W/FULL XFR, UNIT 2 COLD SHVIDOWN, 220kV GRID VOLTS

RRO BAY OFFLINE, MORRO BAY-MIDWAY81 OR 82 LINE OUT, XFR COND TRAINS 811 4 813 8 START COND TRAIN 812

Data Filename: 023-4F6 Plot Pilename: 4F6

Bus 8 185: 4KVBUSF

4
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Attachment 1-V-1
PG8 E Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 220 kV, Case 5F2A, Gale 359-DC
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas 6 Electric
Con ract: Base605A

~gineer: Duke Engineering 4 Services

ETAP 7.3N2

Study Case: TB5-SF2A

Page: 1

Date: 05-13-1998
SN: 31992-PG6E

File: 023-SF2A

IT 1 LOCA M/FULL XFR, DNIT 2 COLD SHVTDOWN. 220kV GRID VOLTS (0.72 2)

RRO BAY OFFLINE, YB-DCPP LINE OUT, XFR COND TRAINS 911 a N13 4 START COND TRAIN 012

Data Filename: 023-SF2A Plot Filename: SF2A

Bus 9 120: 12KVSU1

0
~ ~
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TRANSIENT STABILITY PLOTS

Pro ject: DIABLO CANYON

Location: pacific Gas a Electric
Contract: Base605A

Engineer: Duke Engineering a Services

ETAP 7.3N2

Study Case: TBS-SF2A

Page: 1

Date: 05-13-1998
sN: 31992-pGCE

File: 023-SF2A

IT 1 LOCA W/FULL XFR, UNIT 2 COLD SHUTDOWN, 220kV GRID VOLTS (0.72 Z)

RRO BAY OFFLINE, MB-DCPP I,INE OUT, XFR COND TRAINS ¹11 fa ¹13 8 START COND TRAIN ¹12

Data Pilename: 023-5F2A Plot Filename: SF2A

Bus ¹ 185: 4KVBUSF

—185
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Attachment 1-V-2
PG&E Letter DCL-98-076

Unit 1 LOCA with full transfer, Morro Bay-DCPP line out of service,
pretransfer 230 kV voltage at 217 kV; Case 5F2B, Gale 359-DC
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Location: Paciiic Gas t Electric
Contract: Base 605

Ingineer: Duke Engineering 6 Services

ETAP 7.3N2

Study Case: TBS-SF2B

Page: 1

Date: 05-13-1998
SN: 31992-PG4 E

File: 023-5F2B

IT 1 LOCA W/c~ XFR, UNIT 2 COLD S~Kfi 217kV GRID VOLTS {0.72 2)

RRo BAY oFFLINE YB-Dcpp LINE oUT, xFR coND TRAINs ¹11 6 ¹13, BLocx sTART coND TRAIN ¹12

Data Filename: 023-SF2B Plot Filename: 5F2B

Bus ¹ 120: 12KVSU1

107, I%
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TRANSIENT STABILITY PLOTS

Pro5ect: DIABLO CANYON

Location: Pacfffc Gas a Electric
Contract: Base 605

Engineer: Duke Engineering a Services

ETAP 7.3N2

Study Case: TBS-SF2B

Page: 1

Date: 05-13-1998
SN: 31992-POLE

File: 023-5F2B

ZT 1 LOCA W/FULL XFR, UNIT 2 COLD SHUZEONN, 217kV GRZD VOLTS (0.72 Z)

ORRO BAY OFFLZNE, HB-DCPP LINE OUT, XFR COND TRAINS 811 fc 813, BLOCK START COND TRAIN 812

Data Pilename: 023-5F2B Plot Pilename: 5F2B

Bus 8 185: 4KVBUSF

—185
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Attachment 1-V-3
PG8 E Letter DCL-98-076

Unit 1 LOCA with partial transfer, DCPP-Mesa line out of service,
pretransfer 230 kV voltage at 218 kV; Case 5P4, Gale 359-DC
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TRANSIENT STABILZTY PLOiS

Prof ect: DIABLO CANYON

Location: pacific Gas a Electric
Contract: BASE610

Engineer: Duke Engineering a Services

ETAP 7.3N2

Study Case: 023-SP4

Page: 1

Date: 05-14-1998
SN: 31992-PGf E

File: 023-5P4

ZT 1 LOCA N/PARTIAL XFR, UNZT 2 COLD SRUiiOMN, 218kV GRID VOLTS, NITH COMP ACTION 1 a 2

~ A)RRO BAY OFFLZNE, DIABLO-MESA LINE OUT, XFR COND TRAZNS 811 a 813, BLOCK START COND TRAIN 812 a BLOCK ONE 12KV BUS

Data Filename~ 023-SP4 Plot Filename: SP4

Bus 9 120: 12KVSU1

(oc .(//
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TRANSIENT STABILITY PLOTS

Project: DIABLO CANYON

Location: Pacific Gas & Electric
Contract: BASE610

Engineer: Duke Engineering & Services

ETAP 7.3N2

Study Case: 023-5P4

Page: 1

Date: 05-14-1998
SN: 31992 PG&E

File: 023-SP4

. IT 1 LOCA W/PARTIAL XFR, UNIT 2 COLD SHUTDOWN, 218kV GRID VOLTS, NZTH COMP ACTION 1 & 2

RRO BAY OFFLINE, DIABLO-MESA LINE OUT, XFR COND TRAINS ¹11 & ¹13, BLOCK START COND TRAIN ¹12 & BLOCK ONE 12KV BUS

Data Filename: 023-5P4 Plot Filename: 5P4

Bus ¹ 185: 4KVBUSF
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Attachment 1-V-4
PGSE Letter DCL-98-076

Unit 1 LOCA with partial transfer, Morro Bay-Midway ¹1 or ¹2 line out of
service, pretransfer 230 kV voltage at 216 kV; Case 5P6, Gale 359-DC
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TRANSIENT STABILITY PLOTS

Pro ject: DIABLO CANYON

Location: Pacific Gas ! Electric
Contract: BASE610

Engineer: Duke Engineering 6 Se~ices

ETAP 7.3N2

Study Case: 023-SP6

Page: 1

Date: 05-14-1998
SN: 31992-PG6E

File: 023-5P6

T I ~IT 1 LOCA W/PARTIAL XFR, UNIT 2 COLD ShViiOWN, 216kV GRID VOLTS, WITN COHP ACTION 1 a 2

RRO BAY OFFLINE, MORRO BAY-MIDWAY¹1 OR ¹2 IINE OUT, XFR COND TRALNS ¹ll fa ¹13, B~ ~ TRAIN ¹12 6 1 - 12KV BUS

Data Filename: 023-SP6 Plot Filename: SP6

Bus ¹ 120: 12KVSU1

tag g/
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TRANSIENT STABILITY PLOTS

Pro jact: DIABLO CANYON

Location: Pacific Gas 6 Electric
Contract: BASE610

Engineer: Duke Engineering 6 Sexvices

ETAP 7.3N2

Study Case: 023-SP6

Page: 1

Dates 05-14-1998
SN: 31992- POTE

File: 023-5P6

UNIT 1 LOCA W/PARTIAL XFR, UNZT 2 COLD SHUTDOWN, 216kV GRID VOLTS, WZTH COMP ACTION 1 6 2

ORRO BAY OFFLINE, MORRO BAY-MZDWAY ¹1 OR ¹2 LINE OUT, XFR COND TRAINS ¹11 4 ¹13. BLOCK CND TRAIN ¹12 8 1 - 12KV BUS

'I

Data Filename: 023-5P6 Plot Filename: 5P6

Bus ¹ 185: 4KVBUSF

—185
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Attachment 2
PG&E Letter DCL-98-076

230 kV Grid Load Flows for Procedure 0-23 Case Study with or without Shunt
Capacitors in Operation at Diablo Canyon and Mesa





0-23 Case Study with Diablo Canyon and Mesa Shunt Capacitor - TABLEIII

Cap Settings used in the study
Diablo on - 231 kV
Mesa on -228 kV

Diablo off-238 kV
Mesa Off-236 kV

Ke base Case Assum tions
'" Shunt Caps at Mesa 115 kV bus and Diablo 230 kV bus on-line
Diablo Canyon single unit trip
Los Padres Area Load = 500 MW, 114 MVAR(excluding DCPP load)
Morro Bay Generation = 0 MW
PG&E Control Area Load = 21;613 MW, 5031 MVAR(load+ losses)
North Tie = Swing Bus (below 4,800 MW)
South Tie = -1,880

Stead -State Volta es Diablo 230 kV Bus Load

Line Outages Pre-transfer

9.3 MW, 6.1 MVAR
Full transfer
56.5 MW, 40.3 MVAR

Reduced transfer
40.8 MW, 29.5 MVAR

Allline in service
Morro Bay - Diablo 230 kV
Morro Bay - Mesa 230 kV
Diablo - Mesa 230 kV
Morro Bay - Gates 230 kV
Morro Bay - Midway 230 kV
Morro Bay - Gates I &2 (line down on Morro Bay side)
Morro Bay- Midway 1 &2,230 kV lines
Morro Bay - Mesa &Diablo - Mesa 230 kV lines

Morro Bay
231.95
231.00
229.32
230.42
230.50
228.06
225.32
218.28
222.90

232.85 223.62 226.59
231.70 228.10 225.00
229.08 225.17 222.53
226.04 221.50 215.01

218.17 213.75 207.47
225.20 217.30

Diablo Mesa Morro Bay
233.25 229.88 228.14
237.40 230.69 225.64
227.76 218.67 225.00

Diablo
227.34
217.29
220.91

226.76
223.90
221.24
213.38
205.54
217.40

Mesa Morro Bay Diablo
224.42 229.44 229.36
217.07 227.55 224.29
211.60 226.47 223.20
218.31 227.86 228.77
220.40 226.70 226.30
217.48 224.38 223.84
209.28 218.66 217.78
201.30 211.33 210.21

219.60 220.30

Mesa
226.34
221.83
213.92
220.05
222.60
220.00
213.46
205.74
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512 ~ 0 (121 ~ 9)

0)
~ 0

0
m

232m 0

Los Padres Total Area Load
Norro Bay CIenerati,on Off-Line

1 1 L lnes i n Serv ice
50MVAR On- line o-DC 230kV Bus
5OMVAR On- line e Mesa 115kV Bus
Only One Unit Generating e DCPP
Load on DC 230kV bus

9 ~ 1 MN, 6 ~ 3 MVAR
(Pre - t rans f'er Condi t ion)

-21 V ~ 5

142. 7
-10e 0

143 ~ 5
-10m 'I

GATES

818+ 7
129 ~ 7

529e 7
GATES

256 8
112m 6

233o 6

Oo0
45 ~ 0

, ~

-105 ~ 7
11 ~ 5

-103. 4
IOo 7

CO
~ 0

m lh

73. 3
Oo 9
73. 3
Oo9

MIDWAY

MORROBAY

83 ~ 4
-36 ~ 6 2370 2

MIDWAY 532+ 3
0 '73

1 080m 0
1 -67'

233 ~ 3
Oo0

v ~ II
51 ~ 'I

m
~ +DIABLO

aO

O
n

O

7'4 ~ I
'I I ~ 6

VINCENT

-1880m 0
1 -29 ~ 6

7
-33 ~ 8
-688m 7
38 ~ I

-428 ~ 8
13 ~ S-430. 8

-l2o7

-595+ 7
33 ~ 8

356 9
56'I ~ 9

529m 0 DIABLO
MESA PGE

~ 4
e0 Q

~ t f A ~ F II
GENERAL STSTEII OPEAATIN
ELECTRIC IIISTER IETNÃK IASEEASE
COMPANY

229 ~ 9

MESA PGE
Oo0

v ~il -5 ~ 4

~ C

gl

117m 8

535o 0

sunup fu I4 Iv'0 1

donall/I< I.T. jrv
I:ia I I/o2).jl~ . sav
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Los Padres Tot a l Area Load " 512. 0 (121. 9)
Norro Bag Generation Of f-Line
orro Bay-Diablo 230kV l!ne Out

SOMVAR On-line e DC 230kV Bus
SOMVAR On- line e Mesa 115kV Bus
Only One Unit Generating e DCPP
Load on DC 230kV bus

9 ~ 1 MN ~ 6 ~ 3 MVAR
I Pre - t rans fer Condi t i on)

GATES

819~ 4
- 'l31 ~ 7

-214 ~ 3

529m 5
GATES

Oe 13

231 ~ 0

CI
~ 0

0
m

142m 5

143 ~ 3
-6i 5

-256
-I 16'

233 ~ 4

0.0
45. 0

8+0
-103 ~ 3
7v 2

CO

t
m

O
lh

NIDWAY
~ 2

'I ~ 2
T3. 2
'I ~ 2

MORROBAY

237 '
MIDWAY 532m 2

Oe

237m 'I /
0+0

v ~ II -53v 3
-9e I

-428 ~ 9
13'

-430 9
- l2v7

358 ~ 0
567m 8

1080 ~ 0
-66 '

~ vDIABLO
aO

n

0
n

Cl

47'
VINCENT

-1880m 0
1 22 ~ 2

7
-31 ~ S
-688 ~ 5

40m 8

-595 ~ 7
-31 ~ 5

I Ce

GENERAL
ELECTRIC
COMPANY

528 ~ 9 DIABLO
VESa PGE co 3-

~ ~
CO m
(P CV

STSTDI OPOIATITTI
IIASTDT IEMAK lASKA5E

230+ 7

11ESA PGE
Oo0

v ~II -5 ~ 5

~ Ill
Ih ~
IO Ol

~ ~

117 ~ 9

535m 0

H4II%4R Iv Na IV' I
41%llt/lC IA pilrvi'&II/o2).4ta, sav





Los Padres Total Area Load 559. V (155. 9)
Morro Bag Generation Of'8-Line
orro Bay-Diablo 230kV line Out

SOMVAR On- l!nc e DC 230kV Bus
SOMVAR On- line 8 Mesa 115kV Bus
Only One Unit, Generating 8 DCPP
Load on DC 230kV bus

56, 5 MWa 10 ~ 3 HVAR
(Full Trans''er Condition)

GATES

827» 4
I'18» 0

212» 3

528 ~ V

GATES
0» 'vs

225» 6

CO
~ 0

5 ~
m

I SV ~ 4
~ 2

155 ~ 2
13 ~ I

.269
136» 9

232» 3

0»0
VS ~ 0

- I I V ~ 7
8»2

CO
~ 0

o
m III

84 ~ 4
22» I
84 ~ 4
22 ~ I

NIDWAY

HORROBAY

217» 3
0»0

v ~ JI 44 ~ 6

Ill
aO 0DIABLO

\
\
I

r

o56» 5
4 ~ 3

VINCENT

236. 3

NIDWAY 53 'I ~ 5

-'429. 9
-13» 5
431 ~ 9
12» '7

373. 6
583 ~ 8

-596 ~ 2

Oe

1080» 0
59 ~ 7

Ge|erra I oa a

~en GENERAL
* ~ ELECTRIC

CONPANY

o
528 ~ 2 DIABLO

IIESA PGE I m
~ ~

m
f'P

Ol

~a

STSTEII OPEAsTIOR
I%STER IETIEW IASEE45E

os
o A0 omm

Gl m

217» I

NESA PGE
0»0

v ~iI
51 ~ 9

os
o ~0 UI

CO
~ ~

117» 2

1,
o 1880» 0
33» 0

535» 0

-IV» I
-687» 6

61 ~ I

IV~ I

%II/IPOR Tu tie

anal tliC I ~ I, trv
4nalllo23.4Ia. sav
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Los Padres Total Area Load 5'13. 7 (1'15. 1)
Norro Bay GeneratioTT Off-LiTIe
orI o Bay-Diablo 230kV line Out

SOMVAR On-l'ine e DC 230kV Bus
SOMVAR On-line e Mesa 115kV Bus
Only One Unit Generating e DCPP -213 0

GATE5

824 ~ 7
I42o 4

Ih

227m 5
113m I
2o 0
110 9

~ 2m 8

Load on DC 230kV bus
40 ~ 8 MWv 29 ~ 5 MVAR

(Reduced Transfer Condition)
CO

~ 0
III

CO
~ 0

m UI

150
6s3
151 ~ 2
6 ~ 1

528 ~ 8
GATES
265'
129 ~ 6

232s 7

0 0
450 0

ISo 8
80+ 6
150 8

MIDWAY

MORROBAY

22V ~ 3
0+ 0

v ~II '47s 5

CO

o oIDIABLO
CV

\
1

\

/
~ VOo 8

18 ~ 0
VINCENT

236 ~ 6

-429 5
-13 ~ 5
-431 ~ 5
- 12''7

368 3
578s I

6mo

MIDWAY 531 ~ 8
'73

1080m 0
62'

~ I tv os ~

GENERAL
ELECTRIC
COMPANY

O

DIABLO528 ~ 5
MESA PGE C 3

~ ~
Ih OI
Ql

I' as
STSTOI OPEI3ITINI
IIASTKB I%IN%K lASKASE

IO
~ UI

CO s
m

CII ~
~ ~

221 ~ 8

MESA PGE
000

v 41 -5 ~ 2

s ~

CO
~ ~

117 ~ 6

-1880'
1

13 ~ 6

535+ 0

-20e 2
687m 9
SV ~ 0

20s 2

ISI/IMvl Tv Ita IS;(8:20 I
i;tall/4C la r.(rv
i:ia11/o23 (I~ . sav





0-23 Case Study with Diablo Canyon and Mesa Shunt Capacitor - TABLEIV

Cap Settings used in the study
Diablo on - 231 kV
Mesa on - 228 kV

Diablo off-238 kV
Mesa Off-236 kV

Ke base Case Assum tions
Shunt Caps at Mesa 115 kV bus off-line and at Diablo 230 kV bus on-line
Diablo Canyon single unit trip
Los Padres Area Load = 500 MW, 114 MVAR(excluding DCPP load)
Morro Bay Generation = 0 MW
PG&E Control Area Load = 21,613 MW, 5031 MVAR(load+ losses)
North Tie = Swing Bus (below,4,800 MW)
South Tie = -1,880

Stead -State Volta es Diablo 230 kV Bus Load

Line Outages Pre-transfer

9.3 MW, 6.1 MVAR
Full transfer
56.5 MW, 40.3 MVAR

Reduced transfer
40.8 MW, 29.5 MVAR

Allline in service
Morro Bay - Diablo 230 kV
Morro Bay - Mesa 230 kV
Diablo - Mesa 230 kV
Morro Bay - Gates 230 kV
Morro Bay - Midway 230 kV
Morro Bay - Gates I &2 (line down on Morro Bay side)
Morro Bay - Midway 1 &2, 230 kV lines
Morro Bay - Mesa &Diablo - Mesa 230 kV lines

Morro Bay
227.64
226.50
224.92
226.13
224.70
222.44

215.95
209.33
226.7

Diablo
227.49
224.86
221.20
228.50
224.50
222.16
215.46
208.68
229.1

Mesa Morro Bay
220.72 223.77
218.61 220.99
206.96 220.43
213.37 222.31

217.70 219.20
215.31 216.81

208.33 204.52
201.44 197.13

222.5

Diablo
221.69
206.72
214.18
222.37
217.00
214.48
201.64
193.94

222.5

Mesa Morro Bay
215.94 225.07
207.2 222.94
199.90 221.94
209.28 223.57
211.10 221.10
208.58 218.07
195.28 208.59
187.40 201.57

223.9

Diablo
223.63
213.09
216.53
224.40
219.50
217.05
206.53
199.26

224.7

Mesa

217.56
211.25
202.28
210.64
213.30
210.84
199.94

192.53





Los Padres Total Area Load 512. 0 1121. 9)
MOrrO Bay CaeTleratiOn Off-Linell Lines iTI 5ervice
5ONVAR On- l'ine e DC 230kV BuS
5OMVAR OI'f- line e Mesa 115kV Bu
Only One Llnit Generating e DCPP
Load on DC 230kV bus

9 ~ 1 NWa 6 ~ 3 NVAR
(Pre-transfer Condition)

CO
o 0

o
m

227e 6
-105o 2
-4 ~ 2

214 ~ I
~ I

142o 2
6o3
142 9
6e2

GATES

819e 3
-138o 2

529o 0
GATES
.255e 7
-129o 5

232o 8

Oe T3

eO
45o 0

'73. 6
16 ~ 0
73. 6
16e 0

NIDWAY

HORROBAY

83 ~ 4
9o 1 236e 6

Oe '73

MIDWAY 531 ~ 9

1080e 0
I -63 ~ 2

227 ~ 5
Oo0

v eil 48 ~ 9

m
~ oDIABI 0

O

O

74 ~ 1

36 ~ 6

C
~ C4

Ol O

UINCENT

-1880e 0
I

3 ~ 6 23o 'I
-688 '
50o 3

-429 0
-13 ~ 6
-431. 0
-12o 8

-5
23 ~ 4

357e 9
578 ~ 4

528 ~ 6 DIABLO
ISESA PGE co

~ CO
o0 4

220o 7

ITESA PGE

CO
o

CV
c m

~ ~

117 ~ 3

535o 0

oo a

GENERAL
ELECTRIC
CONPANY

f Is
STS'IOI OPOaaTIOI
IIASTOI KIN%K lASEEASE

tM/l%NhR Sa S e>aen T

i;iall/4c 2.3,harv
4:iallio23.oooo sav





512e 0 (121 ~ 9)Los Padres Total Area Load
Norro Bay ( enerat ioTI Off-Line
orro Bag-Diablo 230kV l'ine out

50MVAR On-line e DC 230kV Bus
50MVAR Off- line e Mesa 115kV Bu
Only One Unit (Oenerat in@ e DCPP
Load on DC 230kV bus

9 ~ 1 MWI 6 ~ 3 MVAR
(Pre-transfer Condition)

GATES

820e I
-140e 7

-21 3 ~ 9

528e 8
GATES

141 ~ 9 -255

Oe 73

226 ~ 5

CO
e 0

m

~ 6 -134 ~ 0
142e 6
I ~

232e 6

Oe0
45e 0

-8e 3
-1 .6

9e I

CO
e 0

m Ilt

20e 0
73 ~ 4
20% 0

MIDWAY

MORROBAY

22'I ~ 9
Oe0

v ~II -47e 8
-9e I

\
I

/e

236. 5

MIDWAY 531 ~ 8

-'429e I
-13 ~ 6
-431 I

12e 8

359e 0
581e 9

Oe 33

1080e 0I -62e I

«m
~ eD IABLO

'I l ~ 5

0
IV

O

528 ~ 5 DIABLO
MESA PGE cu m

~ ~

Ill
~ th

Ot I
m

~ ~

218e 6

VINCENT

-1880e 0
13 ~ 0

535 ~ 0

6
-20e 'I
-688 ~ 0
53e 8

96 ~ 0
20e 4

MESA PGE

co m
~ ~

I 16e 'I

I oe ~

GENERAL
ELECTRIC
COMPANY

F Ie
STSTOI VENTII31
IIOSTIR IETWRL'ASKASE

N4/NPAR Zv Ite I; I OS ISSO
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Los padres Tot a l Area Load " 559, 'f (155 ~ 9)
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0-23 Case Study with Diablo Canyon and Mesa Shunt Capacitor - TABLEV

Cap Settings used in the study
Diablo on -231 kV
Mesa on-228kV

Diablo off-238 kV
Mesa off- 236 kV

Ke baseCaseAssum tions
Shunt Caps at Mesa 115 kV bus on-line and at Diablo 230 kV bus off-line
Diablo Canyon single unit trip
Los Padres Area Load = 500 MW, 114 MVAR(excluding DCPP load)
Morro Bay Generation 0 MW
PG&E Control Area Load = 21,613 MW, 5031 MVAR(load+ losses)
North Tie = Swing Bus (below 4,800 MW)
South Tie = -1,880

Stead -State Volta es

Line Outages

Diablo 230 kV Bus Load

Pre-transfer

9.3 MW, 6.1 MVAR
Morro Bay Diablo Mesa

Full transfer
56.5 MW, 40.3 MVAR
Morro Bay Diablo Mesa Diablo MesaMorro Bay

Reduced transfer
40.8 MW, 29.5 MVAR

Allline in service

Morro Bay - Diablo 230 kV
Morro Bay - Mesa 230 kV
Diablo - Mesa 230 kV

228.23 227.08

226.95 218.92
225.50 221.23

226.58 226.30

224.40
219.18
212.08
218.34

224.29

221.56
221.05
222.87

221.01 218.65

201.09 207.72
214.29 205.00
220.35 214.24

225.60
223.50
222.54

224.13

223.02 220.58

207.29 211.72
216.61 207;37
222.34 215.61

Morro Bay - Gates 230 kV
Morro Bay - Midway 230 kV

225.40 224.10
223.09 221.57

Morro Bay - Midway I &2, 230 kV lines
Morro Bay - Mesa &Diablo - Mesa 230 kV lines

210.65 208.85
227.3 227.1

Morro Bay - Gates 1 &2 (line down on Morro Bay side) 217.28 215.60

220.90
218.03
211.73
204.79

220.10
217.63
206.12
198.85

223.5

216.60 214.00
214.12 211.46
202.17 198.91

194.65 - 191.15

221.0

221.90
219.51
210.07
203.07
224.8

219.10 216.30
216.65 213.72
206.90 203.46
199.70 196.04

223.0
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Los Padres Total Area Load " 512. 0 (121, 9)Morro Bag Generation Of'f'-Line
l l Lines in Ser vice

SOMvAR Off- line B DC 230kv Bus
SOMVAR On- l!ne ~ Mesa 115kV Bus
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Los Padres Tot a l Area Load 512 ~ O (121 ~ 9)
Morro Bag CIenerat 3. oTl Of f'-Lf ne
orro Bag-Diablo 230)IV Line Out
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221 ~ 6
116 ~ 2
21 ~ 4

.114 ~ 0
22 ~ 2

Los padres Total 'Area Load
Norro Bay Generation Of'f'-Line
orro Bay-Diablo 230kV line Out

SOMVAR Off- l!ne e DC 230kV Bus
SOMVAR On- line e Mesa 115kV Bus
Only One Unit Generating e DCPP
Load on DC 230kV bus
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(F'ul 1 Transfer Condi t 'I on)
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Los Padres Tot a 1 Area Load
Morro Bag Generat lon 0 f''-L inc
orro Bay-Diablo 230kV line Out

SOMVAR Off'- line 8 DC 230kV Bus
SOMVAR On- line ~ Mesa 115kV Bus
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APPENDIX E

DCPP 1&2 REQUIREMENTS FOR OFFSITE POWER SUPPLY OPERABILITY

--OVERVIEW

During normal operation, each DCPP unit's electrical loads are supplied from the unit's
main onsite electrical generator. Ifthe generator is not available, either due to unit
shutdown or other reason, the loads are transferred to an alternative source. The preferred
immediate alternate source ofelectrical power for DCPP electric loads (safety-related and
nonsafety-related) is the ofFsite power supply or 230kV grid In addition DCPP has a
delayed 500 kV source. The offsite power source is sometimes referred to as the preferred
power supply in the regulatory documents.

The basic requirement for the ofFsite power supply is that itprovides sufficient capacity
and capability for safe shutdown and design basis accident mitigation. When this condition
is met, the offsite power supply is considered Operable with respect to the DCPP Operating:

'icenseand Technical Specifications. It is a necessary condition of the Operating License
that the offsite power supply be Operable at all times. Ifthe ofFsite power system is
declared Inoperable, action must be taken to shut down an on-line DCPP units(s) and, for
an ofF-line unit, to suspend activities as required by the DCPP Operating License and

'echnicalSpecifications. DCPP must also perform additional diesel testing. The offsite
power system is considered Inoperable ifit is degraded to the point that it does not have the
capability to effect safe shutdown and to mitigate the effects ofan accident at DCPP. This
level ofdegradation can be caused by an unstable offsite power system, or any condition
which renders the offsite power unavailable for safe shutdown and emergency purposes,

In specific terms, the offsite power supply voltage (at the DCPP switchyard) must stay
within.the range of207 kV to 240kV under post accident operating conditions During
normal operation the voltage must be held enough above 207kV so that when DCPP
transfers it's load from the onsite source to the ofFsite source the voltage does not decrease
below 207kV. For normal operation with all lines in service the voltage must be above
211kV. During normal operation, the voltage shouldbe above 218kV. Otherwise the
offsite power supply is considered Inoperable. Since a design basis accident can result in a
unit trip, it is imperative that the trip not impair the operability ofthe offsite power system,
Therefore, followinga trip ofa DCPP unit (i,e., the unit breakers open), the DCPP
switchyard voltage must recover to and be maintained at or above 207 kVwithin 16
seconds following the trip. Ifthis condition cannot be met, then the offsite power supply in
the pre trip condition is considered Inoperable, and action must be taken to shut down the
operating DCPP unit(s). In addition, the 500 and 230 kVgrid must remain stable ifboth
DCPP units trip.

System Operating procedures and programs shall be in place to ensure that various system
operating conditions (generating unit outages, line outages, system loads, spinning reserve,
etc.), including multiple contingency events, are evaluated and understood, such that
impaired or potentially degraded grid conditions are recognized, assessed and immediately
communicated to the DCPP operating stafF for Operability determiiiation.
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SPECIFIC REQUIREMENTS

TRANSMISSION CONTROL AGREEMENT

APPENDIX E

Note: This section identifies the operational requirements for the DCPP offsite power

supply. These requirements are part ofthe DCPP design basis and licensing basis and

include PGRE System Operating Instruction 0-23 as revised &om time to time. Failure to
meet these requirements may render the offsite power supply Inoperable, thus requiring the

operating DCPP unit(s) to shutdown. Failure to meet these requirements must be

immediately communicated to PG8hE and the DCPP operating staff for operability
determination. Changes in the operation of the transmission network that conflict with
these requirements require prior approval by PG&E.

1. Three transmission lines into the 500 kV switchyard and two lines into the 230 kV
DCPP switchyard are normally in service. Any increase or decrease in the number of

~ lines into the DCPP switchyard requires prior approval by PGBhE.

No line may be removed &om service at anytime without prior notiflcation to the DCPP:

Operations Department. At least two independent sources ofpower, the 500 kV and

the 230kV- system between the transmission network (grid) and DCPP switchyards
shall be available at aH times. PGRE System Operating Procedure, 0-23, Operating
Instructions for Reliable Transmission Service for Diablo Canyon, provides specific
requirements to determine operability ofthese sources.

2. With both Diablo Canyon units off-line, the DCPP 500 and 230kV offsite power source

should be capable ofproviding 105MW and 78 MVARto Diablo Canyon for normal
operation, safe shutdown, and design basis accident mitigation.

3. The minimum grid voltage at DCPP switchyard shall be maintained at or above 218kV
for normal operation with aH lines in service, In the event ofa system disturbance or
line outage that can cause the voltage to dip below 218kV, including the trip ofa DCPP

unit, the grid voltage shaH recover to 207kV or above within 16 seconds.

4. Planning and operating reliabilitycriteria shall result in plans for the followingevents

without loss ofgrid stability or availability:

a) The loss oftwo DCPP units.

b) The loss ofany generating unit on the PGRE grid.

c) The loss ofany major transmission circuit or intertie on the PGkE grid.

d) The loss ofany large load or block of load on the PG8hE grid.

5. The nuiximum grid voltage at the DCPP switchyard shaH be maintained at or below
240kV. (References 10, 11)

6. The normal operating voltage ofthe DCPP switchyard shall be maintained at 230 kV.

F-3
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APPENDIX E

The DCPP switchyard voltage shall not exceed 240kV unless required to preserve
transmission network integrity.

7. The 500 kV system shall be maintained between 510kV and 550kV. Operation of
DCPP is limited between .97 p.u. and 1.05 p.u. Requests to operate above 1.01 p.u,
shall be analyzed prior to implementation to assure viabilityof the 500kV and 230kV
after a DCPP unit trip. Iftwo of three 500 kV lines are out ofservice, spinning reserve
must be available that is equal to the total ofDCPP generation.

System studies shall be performed and updated based on changing grid conditions (load
growth, etc.) to identify critical conditions that could render oQsite power supply
Inoperable. The offsite power system is considered Inoperable ifit is degraded to the point
that it does not have the capability to eQect safe shutdown and to mitigate the eQects ofan
accident at DCPP. This level ofdegradation can be caused by an unstable offsite power
system, or any condition which renders the oQsite power supply unavailable for safe
shutdown and emergency purposes, Procedures and programs shall be in effect to ensure
that the DCPP operating staff is immediately notiQed ofsuch conditions. Grid conditions
that are more severe with respect to DCPP switchyard voltages or otherwise unanalyzed,
render the offsite power supply Inoperable. DCPP operating staff shall be immediately
notiQed ofsuch conditions. Auditable records ofsystem study results shall be maintained.
Study results, including revisions and updates, shall be transmitted via letter to PG&E.
Study results and conclusions shall be assessed at least annually and updated, ifneeded,
based on changing grid conditions. Results ofthe annual assessments shall be transmitted
via letter to PG&E.

System studies shall consider the interconnections between PG&E, and other utilities in the
Western States Coordinating Council (WSCC) region.

8. In the event of loss ofthe DCPP offsite power supply:

Note: With regard to Station Blackout(SB 0) DCPP 1 &2 are 4 hour coping plants. The
regulatory requirement is that DCPP be able to withstand a loss ofall AC power (loss
ofoffsite power plus loss ofboth Emergency Diesel Generators) for 4 hours.
Therefore, at least one transmission line into the DCPP switchyard should be restored
within4 hours to prevent possible core damage.

a) HigBest possible priority shall be given to restoring power to the DCPP
switchyards.

b) Should incoming lines to the DCPP switchyards be damaged, highest priority
shall be assigned to repair and restoration ofat least one line into the DCPP
switchyards.

c) Repair crews engaging in power restoration activities for DCPP shall be given
the highest priority for manpower, equipment, and materials.

d) Formal programs and procedures shall be in place to effect items a), b), and c)

E-4
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9; Grid &equency shall be maintained at 60 Hertz (nominal). The following operations
are initiated for low system &equency conditions:

a) At 59.75 Hz, A- 18 interruptible customers are tripped,

b) At 59. 1 Hz, PGkE system load shedding is initiated. Two 5% blocks (10%) of
load is tripped at this &equency and at 0.2 Hz decrements until 50% of load has
been tripped (10 5% blocks).

c) At58.2 Hz the north and south 500 kV intertie lines are tripped to separate the
PGkE system &om SCE and the Northwest systems.

d) Thermal plants are equipped with 3 setpoint under&equency relays that would
cause under&equency tripping to protect the turbines and generators &om being
damaged. The set points are:

58 Hz with 3-minute time delay
57 Hz with 1-minute time delay
55 Hz with 0,5 seconds time delay

e) Hydro generators are tripped last at 54,0 Hz with 1-minute time delay.

10. PGRE Bulk Power Transmission System Reliability Criteria as described in the DCPP
Updated Final Safety Analysis Report shall be maintained. Changes to the reliability
criteria that could adversely impact grid reliability and availability as defined in this
specification require prior approval ofPG85E.

11. PGkE transmission lines shall be patrolled annually to ensure that the physical and
electrical integrity of transmission system components is maintained.

12. Line insulators, pole hardware termnuds, and tower hardware terminal within the first
three miles &om the Diablo switchyard shall be washed and inspected at least three
times a year to reduce line outages that may result &om flashovers due to possible
accumulated contamuudion.

13. Preventive maintenance, testing and calibration ofDCPP switchyard circuit breakers
and protective relays shall be performed as follows:

PGRE: 230kV 8h 500kV circuit breakers are inspected every 2 years and overhauled
every 8 years. Transmission line relays are tested every 36 months.

Preventive maintenance and testing ofDCPP switchyard batteries shall be performed
per IEEE 450-1972. Preventive maintenance and testing ofDCPP switchyard battery
chargers and DC system components shall be performed every 3 months.

14. Updates to applicable portions ofSection 8.0, Electric Power ofDCPP 142 Updated

E-6
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Final Analysis Report (UFSAR) shall be provided annually. These updates willbe
used by PGRE to prepare a UFSAR change submittal to the NRC. DCPP is required
by 10CFR50.71(e) to submit to the NRC periodic updates to the UFSAR.

These Specific Requirements mirror existing operating protocols, equipment, regional and
national reliability organization standards and are subject to modification as necessary
when new standards, equipment or protocols are adopted or updated.
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SONGS 2&3 REQUIREMIENTS FOR OFFSITE
'OVA"RSUPPLY OPE14WILITY

Revised January 5, 1998

OVERVIEW

The preferred source ofelectrical power for SONGS electrical loads (safety-related and
nonsafety-related) is the offsitepower supply or 230 kV grid. The offsite power supply is
sometimes referred to as the preferred power supply in the regulatory documents.

'Re basic requirement for the offsite power supply is that it provides sufficient capacity and
capabdity to safely shut down the reactor and to mitigate certain specified accident scenarios.
When this condition is met, the oQsite power supply is considered Operable with respect to the:

'ONGSOperating License and Technical Specifications. It is a necessary condition ofthe
Operating License that the oQsite power supply be Operable at all times. Ifthe offsite power
system is declared Inoperable, action must be taken to shut'down an online SONGS unit(s) and,
for an oQline unit, to suspend activities as required by the SONGS Operating License and
Technical Specifications, The offsite power system is considered Inoperable ifit is degraded to
the point that it does not have the capability to supply electrical loads needed to safely shut down
the reactor and to mitigate the effects ofan accident at SONGS. This level ofdegradation can be
caused by an unstable oQsite power system, or'any condition which renders the offsite power
unavailable to safely shutdown the units or to supply emergency electrical loads.

In specific terms, the offsite power supply voltage (at the SONGS switchyard) must stay within
the range of218 kV to 238 kVunder all normal and plant accident (i.e. emergency shutdown or
trip) conditions. Otherwise the offsite power supply is considered Inoperable. Since accident
scenarios for which the plant is designed can result in a unit trip, it is imperative that the trip not
impair the operability ofthe offsite power system, Therefore, followinga trip ofa SONGS unit
(i,e., the unit breakers open), the SONGS switchyard voltage must recover to and be maintained
at or above 218 kVwithin2.5 seconds followingthe trip. Ifthis condition cannot be met, then
the offsite power supply is considered Inoperable, and action must be taken to shut down the
operating SONGS unit(s). Even though these requirements apply at all times, this condition is
primarilyofconcern when one SONGS unit is online and the other unit oQiine. Ifboth SONGS
units are online and one unit trips (due to an accident or otherwise), the non-tripped unit will
provide local voltage support to the SONGS switchyard, and 230 kV system voltage willremain
within the required range. In cases where one SONGS unit is online and one unit oQline, the
offsite power supply must be suQiciently robust to survive a trip ofthe online unit and meet the
SONGS voltage requirements in the post-trip condition. A dual unit trip is not the limiting
condition since a plant accident is not postulated simultaneous with a dual unit trip.

System Operating procedures and programs shall be in place to ensure'that various system
operating conditions (generating unit outages, line outages, system loads, spinning reserve, etc.),
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including multiple contingency events, are evaluated and understood, such that impaired or
~ ~

~

~ ~

~ ~

~

~

potentially degraded grid conditions are recognized, assessed and communicated to the SONGS
Control Room for Operability determination,

The SONGS switchyard is made up ofthe SCE switchyard and the SDGRE switchyard. Unless
specifically stated otherwise, SONGS switchyard requirements contained in this document apply
to both the SCE switchyard and the SDGRE switchyard.

SPECIFIC REQUXRElVIENTS

Note I: This section Identifies the operational requirements for the SONGS offsite power supply. These
requirements are part of the SONGS design basis and licensing basis. Failure to meet these
requirements may render the offsite power supply Inoperable, thus requiring the operating
SONGS unit(s) to shutdown. Failure to meet these requirements must be immediately
communicated to SCE and the SONGS Control Room for operability determination. Changes in
the operation of the transmission network that conflict with these requirements require prior
approval by SCE.

(

Note 2: Specific requirements, procedures, operating bulletins, division orders, and analysis that support or
provide the basis for the specific operational requirements may be revised periodically subject to
prior approval of the affected parties.

Nine transmission lines into the SONGS switchyard are normally in service. Any
increase or decrease in the number of lines into the SONGS switchyard requires prior
approval ofSCE. (Reference 7)

No line may be removed &0m service for greater than 30 days without prior notification
to SCE. At least two independent transmission lines (one &om SCE and one &om
SDGkE) between the transmission network (grid) and SONGS switchyard shall be in
service at all times. (References 1, 2, 3, 4, 7, 8)

2.

3.

With both San Ono&e units off-line, the SONGS offsite power source shall be capable of
providing 152 MWand 96 MVARto San Ono&e for normal operation and for shutting
down the units during plant Design Basis Accident (DBA)conditions. (References 9, 10)

The mitumum grid voltage at the SONGS switchyard shall be maintained at or above
218 kV. In the event ofa system disturbance that can cause the voltage to dip below
218 kV, including the trip ofa SONGS unit, the grid voltage shall recover to 218 kV or
above within2.5 seconds. (References 9, 10, 12, 13, 18)

4. The following initiating events shall not result in the loss ofgrid stability or availability:
4

a The loss ofa San Ono&e Unit (with the other unit already oQline), or
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b. The loss ofany generating unit on the SCE and SDG&E grids, or

c. The loss ofany major transmission circuit or intertie on the SCE and SDG&E
grids, or

d. The loss ofany large load or block of load (e.g,, due to a bus section outage) on
the SCE and SDG&E grids.

(References 2, 3, 4, 8)

The maximum grid voltage at the SONGS switchyard shall be maintained at or below .

238 kV. (References 10, 11, 18)

The normal operating voltage ofthe SONGS switchyard shall be maintained at 230 kV.
The SONGS switchyard voltage shall not exceed 232 kV unless required to preserve
transmission network integrity. (References 10, 11, 18)

The limitingconditions for SONGS offsite power source operability are defined as

follows:

1. One SONGS unit is off- line, and
2. One ofthe critical line (s) outages occurs (see list ofthe lines below), and
3. VARQows north and south ofSONGS are above the threshold levels for the existing

combined SCE and SDG&E import level as defined by the referenced nomograms in
the ECC Operating Procedure: SONGS Voltage, dated December 9, 1997.

Based on these nomograms and SONGS offiine unit's mode status ifthe ECC, Grid Control
Center (GCC), or ISO determines that the operating point is outside the applicable derated
import nomogram'line, they shall notify SONGS immediately that a particular transmission
line is out ofservice, and the critical system conditions are suf5cient to cause SONGS off
site power source to be considered INOPERABLE; i.e., unable to support SONGS voltage at
218 kV ifthe remaining unit trips. SONGS Control Room willdeclare the offsite source
inoperable (in anticipation oflosing the second SONGS unit) and willdeclare the time period
withinwhich the on-line unit willhave to initiate shutdown ifconditions are not corrected.
The time period willbe within 1 to 24 hours, based on the SONGS plant and equipment
conditions.

Listofthe critical transmission lines:

Critical Line(s) Out In SCE Territory

Palo Verde -Devers 500 kVLine
Ellis- Johanna &Ellis-Santiago 230 kVLines
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Lugo-Serrano 8h Mira Lorna-Serrano 500 kVLines
Lugo- Mira Lorna 2%3 500 kV Lines
Two Midway - Vincent 500 kV Lines
SONGS- Serrano 8h SONGS - Chino 230 kVLines
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Critical Line(s) Out in SDG&E Territory
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Palo Verde- N. Gila 500 kVLine
N. Gila- Imperial Valley 500 kVLine
Imperial Valley- Miguel 500 kVLine

'mperialValley- Miguel 500 kVLine &Imperial Valley- LaRosita 230 kV Line
SONGS-San Luis Rey 230 kVTap &SONGS - Mission 230 kV Line

Systems studies shall be performed and updated based on changing grid conditions (load
growth, etc.) to identify critical conditions, such as the above cases, that could render the
oQsite power supply Inoperable. The oQsite power system is considered Inoperable ifit
is degraded to the point that itdoes not have the capability to provide electrical support to
safe shutdown loads and to mitigate the eQects ofan accident at SONGS. 'Ms level of
degradation can be caused by an unstable offsite power system, or any condition which ..
mnders the offsite power supply unavailable for safe shutdown and emergency purposes,
The followingactions are required:

a. Procedures and programs shall be in eQect to ensure that the SONGS Control
Room is immediately notified ofsuch conditions.

b. Grid conditions that are more severe with respect to SONGS switchyard voltage,
or are otherwise unanalyzed, render the offsite power supply Inoperable. The
SONGS Control Room shall be immediately notified ofsuch conditions.

C. Auditable records of current system studies shall be made available to SCE as
needed to demonstrate compliance with regulatory requirements. Study results,
including revisions and updates, shall be formally transmitted to SCE.

d. Study results and conclusions shall be assessed at least annually and updated, if
,needed, based on changing grid conditions. Results of the annual assessments
shall be formally transmitted to SCE.

(References 1, 2, 19, 21)

System studies shall consider the interconnections between SCE, SDG&E, and other
utilities in the Western Systems Coordinating Council (WSCC) region. (Reference 7)

8. In the event ofloss ofthe SONGS oQsite power supply:

Note: SONGS 2 and 3 are required by NRC regulations to be abk to safely cope with a loss ofall AC power
(Station Blackout) for a maximum of four hours. The four hour coping duration is based on the
ezpectation that at kast one source ofhC power (offsite transmission line or onsite diesel generator)
willbe restored to the blackedwut unit within the four hours to ensure the proper functioning of
systems requIred for plant safety.
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(I L Highest possible priority shall be given to restoring power to the SONGS
switchyard. Procedures and t'rauung should consider several potential methods of
transmitting power &om black-start capable units to the SONGS switchyard.,
This includes such items as nearby gas turbine generators, portable generators,
hydro generators, and black-start fossil power plants. (References 15, 26, 28)

b. Should incoming lines to the SONGS switchyard be damaged, highest priority
shall be assigned to repair and restoration ofat least one line into the SONGS
.switchyard.

c. Repair crews engaging in power restoration activities for SONGS shall be given
the highest priority for manpower, equipment, and materials.

d. Formal programs and procedures shall be in place to effect items a, b, and c
above.

(References 14, 15, 16, 17, 26, 27)

9. Grid &equency shall be maintained at 60 Hertz (nominal). A trip ofone SONGS unit
shall not cause the grid &equency to dip below 59.7 Hertz. The followingoperations are
initiated for low system &equency conditions:

a At59.3 Hertz, SCE system load shedding program is initiated.

b, At 58.2 Hertz, automatic separation ofthe SCE system &om the SDG&E system is
initiated at the SONGS switchyard when either San Ono&e unit is pre-selected to
separate with the SDGRE system.

C.

d.

At 58.0 Hertz, manual separation ofthe SCE system &om the SDGRE system is
initiated at the SONGS switchyard when either San Ono&e unit is pre-selected to

'eparatewith the SDGRE system.

At 57.0 Hertz, automatic separation. of the SCE system &om the SDG8hE system
is initiated at the SONGS switchyard when no San Ono&e unit is selected to
separate with the SDGRE system.

e. At 56.8 Hertz, manual separation ofthe SCE system &om the SDGAE system is
initiated at the SONGS switchyard when no San Ono&e unit is selected to
separate with the SDGkE system.

Note: The above separation setpoints are provided for information only. SCE and SDG8cE are
currently reviewing the 57 Hz separation set point. This set point may be changed to ensure that
system separation occurs prior to a trlp of the nuclear unit(s), which also occurs at approzimately 57
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Hz. SCE millinform the ISO ofany changes to the system separation setpoint.
F

(References 7, 20)

10. SCE and SDG8hE Bulk Power Transmission System Reliability Criteria as described in
the SONGS 2%3 Updated Final Safety Analysis Report shall be maintained, It is
recognized that the SCE and SDGRE Bulk Power Transmission System Reliability
Criteria as described in the SONGS 2833 Updated Final Safety Analysis Report may be
revised &om time to time. In the event the reliability criteria are revised, a system
assessment and/or study (as described under specification 7) shall be performed to
determine ifthe revised reliabilitycriteria adversely impact grid reliabilityand
availability as defined in this specification. Results ofthe assessment and/or study
together with a copy ofthe revised reliabilitycriteria shall be provided to SCE. Changes
in grid operation based on the revised criteria and associated studies shall not be
implemented without prior approval ofSCE. (Reference 7)

SCE and SDG85E transmission lines shall be patrolled annually to ensure that the
physical and electrical integrity oftransmission system components is maintained.
(References 7,'22)

12. Line insulators, pole hardware terminals, and tower hardware terminals within the first
three miles &om the San Ono&e switchyard shall be inspected annually and washed at
least two times a year to reduce line outages that may result &om Qashovers due to
-possible accumulated contamination. (References 7, 22)

13. Preventive maintenance, testing and calibration ofSONGS switchyard circuit breakers
and protective relays shall be performed as follows;

SCE: 230 kV circuit breakers are overhauled every 300 normal operations or 25
kickouts. Response time/trip testing is performed annually. Transmission line relays are
tested biannually. (References 7, 24, 25)

SDGRE: 230 kVcircuit breakers are overhauled every five years. Trip testing is
performed annually. Transmission line relays are tested biannually. (Reference 7)

14.

15.

Preventive maintenance and testing ofSONGS switchyard batteries shall be performed
per IEEE 450-1972. Preventive maintenance and testing ofSONGS switchyard battery
chargers and DC system components shall be performed routinely. (Reference 7, 23)

I

Updates to applicable portions ofSection 8.0, Electric Power ofthe SONGS 2 4 3

Updated Final Safety Analysis Report (UFSAR) shall be provided annually. These
updates willbe used by. SCE to prepare a UFSAR change submittal to the NRC. SONGS
is required by 10CFR50.71(e) to submit to the NRC periodic updates to the UFSAR.

I
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CAi.isoaNi~ ISO

4'34824
California Inbtaenaant

Synttn 000tht0t

JNtvary 27, 1997

%emma I.. Herman
Director, Bectrical and Instrument Control Engineering
Nuclear Technica'I Services
PacNc Gas and Hectrtc Company
333 MarNet Street, Room 1103%1QR

San Francisco, CA 9l105

Dear Mr. Herman:

Folkwring Ole meeting On Thursday. December 18, 1997, the Operalons Engineers at the Ca4romia Independent
system operator (cAlso}ayeedto supply a formal ~r to pacific Gas and E~ company (pG8 E) concerning
opaqeng instrucbons for Diablo Canyon Power Plant (OCPP).

ThlS letter COnflrmS that the CAISQ WilCOntinue tO Operate the SyStem uSing the Ooarating P~ureS prOvt4ed by
P GlfE. This includes operating the system such that Diablo canyon power plant (GCpP) w4 receive reliable
tranbmiSS'On SerVICe OnCe the CAtSO aSSumeS OperatiOn Of the tranSniSSiOn grid. ThiS lnCludeS fOIIOwing P GB,E'S 0-23
Operating Procedure which provides procedures for cnocat cpid ectuipment forced out of service in the Qcpp area.

PGEE w4contlnua to follovvthe043 Opening Procedures and ubfCe OCPP Units 1 S 2 SVT s (Stsrtmp Transformer),
as well es the transrrission capacitbrs and reactora, In order to maintain voltage schedules as specified in the 043 and
PGKFs GTS Standard E1 <04(11.

once the CIASO assumes opersOon of the transmission grtd, 0perations Engineertng vr'4 develop cAlsO operating
procedures based on PC'4E s oplrating prOCedures arit appropriate revisions wheh take into account new system
condibons. CAISO OperAons Engeeenng willworN closely wuh PGKE's System Operation Qepanmcnt in order to
ensure the devctopment of reSable operating procedures.

lfyOu havC any queSOOnS, pleaSegiVe me a CaII at(916) 351-2123 Or Mark VNiS at (916) 351-2196.

Sincerely.

ames Detmers
Manager of Operations Engneeeg

MCWlmcw

Cc: Ed Riley
Kellan Fluckiger

~Sl blvv RIiinvAold Fnun~, Qg~(~tg 9+3Q . ~ Iynhane: 0'l6 351 ci00
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PGSE Letter DCL-98-076

PG&E Procedure 0-23, "Operating Instruction for
Reliable Transmission Service for DCPP"
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