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U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

SUBJECT:

Reference:

San Onofre Nuclear Generating Station, Units 2 and 3
Docket Nos. 50-361 and 50-362
Additional Information Regarding
Proposed Change Number (PCN) 561
Degraded Voltage Setpoints

Letter from Brian Katz (SCE) to Document Control Desk (NRC), dated
May 27, 2005, Subject: "San Onofre Nuclear Generating Station, Units 2
and 3, Docket Nos. 50-361 and 50-362, Proposed Change Number (PCN)
561, Degraded Voltage Setpoints"

Dear Sir or Madam:

The referenced letter (PCN-561) requested changes to Technical Specification
Surveillance Requirement 3.3.7.3.a to revise the allowable values for the degraded
voltage relays. During a meeting with the Nuclear Regulatory Commission (NRC) on
June 10, 2005, additional information was requested regarding PCN-561. Responses
to NRC questions are provided in the Enclosure to this letter.

The information provided in the Enclosure to this letter does not change the
conclusions of the No Significant Hazards Consideration contained in the referenced
letter (PCN 561).

P.O. Box 128
San Clemente. CA 92674-0128
949-368-9275
Fax 949-368-9881
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If you have any questions or require additional information, please contact Jack
Rainsberry at (949) 368-7420.

Sincerely,
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State of California
County of San Diego

Brian Katz, Vice Preside

Subscribed and sworn to (or affirmed) before me on this 2' Y , day of

by _\__ __ _ k____

personally known to me or proved to me on the basis of satisfactory evidence to be the

person who appeared before me.

Not Dublic
me
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Enclosure: PCN 561 NRC Questions and SCE Responses

Attachment 1:
Attachment 2:
Attachment 3:
Attachment 4:

Attachment 5:

Attachment 6:

DVGSS/SDVS Logic Diagram
Elementary Diagram, Electrical Auxiliary -4.16 kV
Selected Pages of ETAP Dynamic Stability Report
Calculation E4C-082, PCCN N-19, "System Dynamic
Voltages During DBA"
Calculation E4C-082, "System Dynamic Voltages During
DBA," Section 3.0, "Assumptions"
Calculation E4C-090, "Auxiliary System Voltage Regulation,"
Section 3.0, "Assumptions"

cc: B. S. Mallett, Regional Administrator, NRC Region IV
C. C. Osterholtz, NRC Senior Resident Inspector, San Onofre Units 2 & 3
B. M. Pham, NRC Project Manager, San Onofre Units 2 and 3
S. Y. Hsu, Department of Health Services, Radiologic Health Branch
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PCN 561 NRC Questions and SCE Responses

NRC Question 1:

Provide 4160V and 480 V continuous (operating) voltage ranges (i.e. 4160± 10%)
and minimum rated starting voltage for motors. State that the analysis using
-216 kV in the switchyard shows adequate voltages for starting and continuous
operation. Provide a summary table of the results including where they came
from.

SCE Response:

1. Voltages for continuous operation are provided below. The loads listed in this table
are those with the lowest calculated voltage in the analysis:

Rated minimum Analysis results
Voltage continuous voltage References

level Load **Voltage Load Min. voltage
type

4Stor 3744 3P504 98.52% Sheet 55 of E4C-090,
Motor 3744(4098.43 V) CCN #117-

Static 3744 N/A N/A
_________ loadN A

Motr 44 2546 90.13% Sheet 1 0 of E4C-090,Motor 414 2E546 CCN #117

3-270 *89.26% Sheet 48 of E4C-090,
480 V (428.5 V7 CCN #117

Static 432 E297 *89.93% Sheet 49 of E4C-090,
load (431.7 V) CCN #117

3E465 *89.97% Sheet 57 of E4C-090,
(431.9 V) CCN #117

* As identified in calculation E4C-090, CCN 117, the voltages at the three loads
are acceptable because these loads are HVAC heater and heat tracing.

** For rated voltage range see Question 3.
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PCN 561 NRC Questions and SCE Responses

The minimum voltages above are based on the following Class 1 E 4.16 kV buses and
switchyard voltages:

Voltage at Sicyr
Bus E 4.16 kV voltage (r) Reference

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _b u s v l a e ( V
Unit 2 Train A bus 214774 Sheets 5 & 8 of E4C-

2A04 214.774 090, CCN #117
Unit 2 Train B bus 214.912 Sheets 14 & 18 of

2A06 4106 V E4C-090, CCN #117
Unit 3 Train A bus 215.234 Sheets 41 & 44 of

3A04 E4C-090, CCN #117
Unit 3 Train B bus 214.015 Sheet 50 & 54 of E4C-

3A06 . 090, CCN #117

As shown in the Table above, the analysis using -215 kV in the switchyard shows
adequate voltages for continuous operation.

2. Starting voltage

All motors (4160 V & 460 V) are capable of starting at 75% of the rated voltage. But
the motor terminal voltage dip during starting could be lower than 75% of the rated
voltage. The acceptability of the motor terminal voltage dipping below 75% is based
on NEMA MG1-12-44.2 (1991), which states, " The limiting values of voltage and
frequency under which a motor will successfully start and accelerate to running
speed depend on the margin between the speed-torque curve of the motor at rated
voltage and frequency and the speed-torque curve of the load under starting
conditions. Since the torque developed by the motor at any speed is approximately
proportional to the square of the voltage and inversely proportional to the square of
frequency, it is generally desirable to determine what voltage and frequency
variations will actually occur at each installation, taking into account any voltage drop
resulting from the starting current drawn by the motor."

Therefore, section 1.2.1 (Acceptance criteria) of calculation E4C-082 (System
dynamic voltage during DBA) states "the motor terminal voltage during the starting
and accelerating period should be adequate such that the corresponding motor
torque is constantly more than the load required, allowing the motor to accelerate to
its rated speed."

As shown in calculation E4C-082, ICCN C-51, Study Case l.B-A215 was done to
calculate initial voltage, minimum voltage at motor terminals, and post accident
voltage at motor terminals for Unit 3 train A at a switchyard voltage of 215.234 kV
(sheet 30 of calculation E4C-082, ICCN C-51). The results show that all Class 1 E
motors accelerate to their rated speed within the required acceleration time and the
results are summarized in Table 2.1.2.2 of calculation E4C-082, ICCN C-51.
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PCN 561 NRC Questions and SCE ResDonses

NRC Question 2:

Provide a summary of the ongoing evaluation of voltages at the 208V/120V levels
and address how these loads will have adequate terminal voltages during all
conditions.

SCE Response:

1. Class 1 E 120 V AC power distribution panels

Voltage ratio of the transformers for Class 1 E 120 V systems are 480 - 208/120 V.
However, the 208 V system is not used at SONGS. Voltages at Class 1 E 120 V AC
power distribution panels and load terminals were evaluated to verify adequacy of
the voltage for the application when voltages at Class 1 E 4.16 kV buses are 4106 V.
The lower analysis limit voltage of 4106 V was determined in calculation E4C-090,
CCN 117 (AttachmentJ to PCN 561).

It was determined that 8 cables (between power distribution panels and loads)
should be changed from 12 AWG to 8 AWG or 1/0 AWG to supply adequate voltage
to loads. Design change packages for the cable changes have been issued.

2. 120 V AC control circuit of Class 1 E 480 V MCCs

Voltages at starter coil terminals of Class 1 E 480 V MCCs were evaluated to verify
adequacy of the voltage for motor control when voltages at Class 1E 4.16 kV buses
are 4106 V. The results of the evaluation show that voltages at some 120 V AC
control circuits are not enough for the application due to the long field cable.

Seven starters for Units 2 & 3 require the following modification:

* Interposing relay installation in MCC control schemes for 1 starter
* Control Power Transformer (CPT) replacements with lower impedance and

higher power rating (100VA to 300VA). Six CPTs are being replaced .

Thirty starters for Units 2 & 3 require the following tests to determine if any design
modification is required:

* MCC 480/120V Control Power Transformers (CPT) performance validation tests

The nominal voltage ratio of the CPT is 480/120 V, but actual secondary voltage
with a primary voltage of 480 V is a range of 122.4 V to 126 V. For conservatism
CPT ratio of 480/122.4 = 3.922 was used for the voltage evaluation. Therefore, if
the tested CPT ratio is low enough to provide required voltage to the starter
terminal, no design modification is required.
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* Motor Control Center (MCC) Starter Open/Close Coils Pickup Voltage
performance validation tests

The minimum starter terminal voltage used for the voltage evaluation is 96 V.
The tests are being performed to verify the minimum starter pickup voltage.
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PCN 561 NRC Questions and SCE Responses

NRC Question 3:

Provide rated voltages for transformers that supply the 4kV buses (RATs),
motors, and the EDG, including DG AVR setting

SCE Response:

1. Reserve Auxiliary Transformers 2(3)XR1/ 2(3)XR2

Rated MVA: H winding - 30 OA /40 FOA
X winding - 10 OA / 13.3 FOA - Class 1 E Train bus
Y winding - 20 OA / 26.7 FOA - Non - 1 E buses

Voltage ratio:230 kV (-2.5% tap) - 4.36 kV / 4.36 kV

2. Motor

Rated voltage Minimum Voltage

Equipment range for for momentary
continuous oramon

running operaton
4 6 k V ± 1 0% 75% of 4.16 kV

system . k ± for 60 second
480 V 460 V ± 10% 75% of 460 V
sstem for 60 second

3. Diesel generator

kVA rating:
Rated voltage:
AVR setting:

5875
4.36 kV ± 10%
4460 V ± 80 V
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PCN 561 NRC Questions and SCE Responses

NRC Question 4:

Discuss and provide the SDVSIDGVSS logic diagram from the design basis
document (DBD), and also provide the schematic and E.D. for these relays.

SCE Response:

SCE letter dated November 16,1993 (Reference 1), Section 4.2.2, provided a detailed
description of the Degraded Grid Voltage with SIAS Signal (DGVSS) and Sustained
Degraded Voltage Signal (SDVS) schemes. An updated summary of this discussion
was provided in SCE's letter dated May 27, 2005 (Reference 2), Section 3.0,
'Background." Attachment 1 of this letter provides a logic diagram depicting the
DGVSS/SDVS schemes. Attachment 2 of this letter provides an Elementary Diagram of
the 4.16 kV Degraded Voltage Detection Scheme, Drawing 32220, Sheet 2.

Reference 1: Letter from W. C. Marsh (SCE) to Document Control Desk (NRC), dated
November 16, 1993, Subject: "Additional Information for Amendment
Applications 136 and 120, Degraded Grid Voltage, San Onofre Nuclear
Generating Station, Units 2 and 3"

Reference 2: Letter from Brian Katz (SCE) to Document Control Desk (NRC), dated
May 27, 2005, Subject: 'San Onofre Nuclear Generating Station, Units 2
and 3, Docket Nos. 50-361 and 50-362, Proposed Change Number (PCN)
561, Degraded Voltage Setpoints"
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PCN 561 NRC Questions and SCE Responses

NRC Question 5:

Submit the applicable pages of the ETAP report for one 4kV and one 480V motor
starting that shows the initial, starting and post-starting voltages.

SCE Response:

Reference Table 2.1.2.2 in page 5 of E4C-082, ICCN C-51 (Attachment I to PCN 561)

Minimum voltage

Equipment voltage Initial condition Voltage dip (1) Post sequence

(kV) T (sec) Per Unit Volt Per Unit Volt Per Unit Volt (kV)
Cont.
Spray 4.16 10 0.9833 4.09 0.9648 4.01 0.9876 4.11
Supry 41 (2) 09683.0 (4)
P012

Cont. 0.9700 0.7361 0.9573
Emerg. 0.46 5 0.970 0.4067361 0.354 (7) 0.44

Fan E401 ________ ().4 6

(1) This voltage is the minimum voltage at the motor during the entire load sequencing
period. The minimum voltage dip could occur during the motor starting or during
starting of other motors.

(2) This Initial voltage is the voltage at bus 3A04 before the circuit breaker for P012
closes. See pages 203 & 320 of the ETAP Dynamic Stability Report (Attachment 3
of this letter) and sheet 42 of E4C-082, ICCN C-51 (Attachment I to PCN 561).

(3) The lowest motor terminal occurs at T = 30.101. See page 208 of the ETAP
Dynamic Stability Report (Attachment 3 of this letter) and sheet 42 of E4C-082,
ICCN C-51 (Attachment I to PCN 561).

(4) See page 213 of the ETAP Dynamic Stability Report (Attachment 3 of this letter) and
sheet 42 of E4C-082, ICCN C-51 (Attachment I to PCN 561).

(5) This initial voltage is the voltage at bus 3B04 before the circuit breaker for E401
closes. See pages 280 and 319 of the ETAP Dynamic Stability Report (Attachment 3
of this letter) and sheet 51 of E4C-082, ICCN C-51 (Attachment I to PCN 561).
Page 319 shows bus 3B04 voltage as 92.96% of bus base voltage (480V). 92.96%
of 480V is 446.2V which is 97% of motor base voltage (460V).

(6) See page 280 of the ETAP Dynamic Stability Report (Attachment 3 of this letter) and
sheet 51 of E4C-082, ICCN C-51 (Attachment I to PCN 561).

(7) See page 291 of the ETAP Dynamic Stability Report (Attachment 3 of this letter) and
sheet 51 of E4C-082, ICCN C-51 (Attachment I to PCN 561).
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PCN 561 NRC Questions and SCE Responses

NRC Question 6:

Send a copy of the sequencing overlap calculation graph that demonstrates the
imprecise (but within allowable value) sequence timer operation is acceptable.

SCE Response:

See Attachment 4, "Calculation E4C-082, PCCN N-1 9, 'System Dynamic Voltages
During DBA."'

8 of 19



PCN 561 NRC Questions and SCE Responses

NRC Question 7:

State that there are no random loads that will come on at the 480VAC and
208VW120V levels during load sequencing or if there are some random loads,
explain how they are accounted for in the calc.

SCE Response:

A complete review of the unit 3 train A loads (typical of both trains of both units) was
conducted. It was concluded from a review that only a few small 480V loads listed
below are random. All of the required 480V loads including HVAC loads are designed to
start at the assigned sequence steps. Motor Control Center (MCC) loads that might be
started or running have been treated as running or started in load group 1 for
conservatism. In addition, margin for future load additions, approximately 25kVA for
motor load has been treated as starting with load group 1 and approximately 25kVA of
non-motor load is treated as running load. All of the Motor Operated Valves (MOVs)
that could start during the load sequence are considered in closing or opening mode
with inrush current (start mode) during the entire load sequence cycle.

A few small loads, Intake structure fans A370 & 373 (5HP), DG fuel transfer pumps
P093 & P096 (1 HP), and Battery room emergency exhaust fan A173(5HP) that are
treated as running in the analysis are random and are not expected to start during
sequencing. The margin added by considering the additional loading listed above is
much more than additional loading imposed if any of the random loads starts during the
load sequencing.

SONGS has 208/120V transformers installed in the MCCs. All the loads are 120V.
Conservative loading is used in the calculation that envelops any momentary inrush
current of permanently connected and random120V loads.
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PCN 561 NRC Questions and SCE Responses

NRC Question 8:

Explain the 4.11 second timer setpoint in Technical Specification (TS) 3.3.7 and
the basis for the 4.11 seconds in Calculation E4C-082. Also, describe how one
timer opens the voltage check window with a SIAS present and another timer
closes the voltage check window.

SCE Response:

The time delays for the Degraded Grid Voltage with SIAS Signal (DGVSS) were
selected to meet the following design requirements:

1. The allowable time delay, including margin, shall not exceed the maximum time
delay that is assumed in the FSAR accident analyses;

2. The time delay shall minimize the effect of short duration disturbances from
reducing the availability of the offsite power source(s); and

3. The allowable time duration of a degraded voltage condition at all distribution
system levels shall not result in failure of safety systems or components.

The time delay settings of the DGVSS detection timing relays (162S-1, 162S-2, 162S-3,
162S-4, 162T-1, 162T-2, 162T-3, and 162T-4) are selected to comply with the design
objectives with due consideration to the tolerances associated with these timers,
Emergency Safety Feature (ESF) load sequencing timing relays, and the response time
of the degraded voltage relays (127D-1, 127D-2, 127D-3, and 127D-4).

* Timing relays 162S-1, 162S-2,162S-3, 162S-4

These timers are used to "open" the DGVSS window. The DGVSS window
opening time has been analyzed to be adequate time for the grid voltage to
recover from a short term voltage transient due to system disturbance or
SONGS unit trip. ESF load group 2 starts at 5 seconds after initiation of an
SIAS. ESF load sequencing uses Agastat relays with a tolerance of ± 10% (0.5
seconds for the second load group). Therefore, the 162S timing should be less
than 4.5 seconds after initiation of an SIAS so that the DGVSS window opens
before load group 2 sequencing begins. With a setting of 4.3 sec, the DGVSS
window could open any time between 4.11 seconds and 4.49 seconds after
initiation of an SIAS.

* Timing relays 162T-1, 162T-2, 162T-3, 162T-4

These timers are used to "close" the DGVSS window. The timers must be set
to ensure that 1) load shedding and transfer of the bus to the EDGs occurs
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PCN 561 NRC Questions and SCE Responses

within the time allowed in the safety analyses, and 2) the voltage dip caused by
the starting of the ESF load group 2 does not generate a spurious DGVSS.
Therefore, a time delay setting of 1.25 ± 0.40 sec. is chosen. With this time
delay setting the earliest the DGVSS window could close is 4.96 seconds after
initiation of an SIAS (4.3 sec - 0.19 sec + 1.25 sec - 0.40 sec = 4.96 sec). The
latest the DGVSS window could close is 6.14 seconds after initiation of an SIAS
(4.3 sec + 0.19 sec + 1.25 sec + 0.40 sec = 6.14 sec). The DGVSS window will
enable detection of the degraded voltage in the first ESF load group sequence
and will not be affected by the subsequent ESF load starting transients.

The DGVSS trips the 4.16 kV Class 1 E source breakers. Because the latest a
DGVSS bus trip may be initiated is 6.14 seconds after initiation of an SIAS, all
ESF loads were analyzed for operation with a complete loss of voltage
condition for up to 6.14 seconds and found acceptable.

Following initiation of a DGVSS, there is an additional time delay of 2.0 ± 0.20 sec.
provided for load shedding. Following the 2 second time delay, the EDG breaker will
close provided the EDG has attained normal voltage and speed. The EDG breaker will
close within 10 seconds after initiation of an SIAS, which is the safety analysis time limit
for EDG breaker closure.
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PCN 561 NRC Questions and SCE Responses

NRC Question 9:

Submit the assumption sections from the base calc for E4C-082 & 090.

SCE Response:

See Attachment 5, "Calculation E4C-082, 'System Dynamic Voltages During DBA,'
Section 3.0, 'Assumptions,"' and Attachment 6, "Calculation E4C-090, 'Auxiliary System
Voltage Regulation,' Section 3.0, 'Assumptions.'"
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PCN 561 NRC Questions and SCE ResDonses

NRC Question 10:

Explain, column by column, what is on Calculation E4C-090 CCN 117 page 8, as
well the last column on page 37 of the same calculation.

SCE Response:

1. ETAP report (Reference sheet 8 of calc. E4C-090, CCN 117)

The sheet shows the following data for bus B10:

Voltage
kV Ang.

0.440 -7.9

Generation Load Loa
MW Mvar MW Mvar ID

0 0 0.322 0.148 BP
BQ
ZTB45
B1OXAHS

ad Flow
MW Mvar Amp %PF

0.267 0.145
0.259 0.033
0.008 0.000

-0.855 -0.325

398.9
342.6
9.9
1201.3

87.9
99.2
100.0
93.5

A. Voltage column

0.440 (kV) -Voltage at bus B10 when switchyard voltage is 214.774 kV (sheet 8 of
E4C-090, CCN 117)

-7.9 (Ang) - The angle between voltage and current of bus B10

B. Generation column

0 (MW) - No MW output of generator at bus B10
0 (Mvar) - No Mvar output of generator at bus B10

C. Load column

MW & Mvar of total loads connected directly to bus B10 are shown in this column. Two
motors (75 HP & 200 HP) and a heater (90 KW) are connected directly to loadcenter
B10

0.322 (MW) -

0.148 (Mvar) -

Total MW of motor and static loads connected directly to bus B10.
The losses in the load cables are included in the MW.
Total Mvar of motor and static loads connected directly to bus B10.
The losses in the load cables are included in the Mvar.
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D. Load Flow column

MW, Mvar, Amp, and %PF of each downstream bus connected directly to bus B1 0 are
shown in this column. Motor Control Centers BP & BQ and panel ZTB45 are connected
directly to loadcenter B1 0.

(1) Bus BP

0.267 (MW) -

0.145 (Mvar) -

398.9 (Amp) -

87.9 (%PF) -

Total MW of motor and static loads connected directly to bus BP.
The losses in the load cables are included in the MW.
Total Mvar of motor and static loads connected directly to bus BP.
The losses in the load cables are included in the Mvar.
Total current of the loads connected directly to bus BP.
Power factor of total load of bus BP

(2) Bus BQ

0.259 (MW) -

0.033 (Mvar) -

342.6 (Amp) -

99.2 (%PF) -

Total MW of motor and static loads connected directly to bus BQ.
The losses in the load cables are included in the MW.
Total Mvar of motor and static loads connected directly to bus BQ.
The losses in the load cables are included in the Mvar.
Total current of the loads connected directly to bus BQ.
Power factor of total load of bus BQ

(3) Bus ZTB45

0.008 (MW) -

0.000 (Mvar) -

9.9 (Amp) -

100.0 (%PF) -

Total MW of motor and static loads connected directly to bus
ZTB45. The losses in the load cables are included in the MW.
Total Mvar of motor and static loads connected directly to bus
ZTB45. The losses in the load cables are included in the Mvar.
Total current of the loads connected directly to bus ZTB45.
Power factor of total load of bus ZTB45
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(4) Primary winding of B1OXAHS

-0.855 (MW) -

-0.325 (Mvar) -

1201.3 (Amp) -

93.5 (%PF) -

Total incoming MW from primary winding of transformer B1 OXA to
bus B10. The 0.855 MW is equal to MW sum of items C, D.(1),
D.(2), & D.(3) above.
Total incoming Mvar from primary winding of transformer B1 OXA to
bus B10. The 0.325 Mvar is equal to Mvar sum of items C, D.(1),
D.(2), & D.(3) above.
Total current from transformer B1 OXA (secondary winding) to
bus B10
Power factor of total load of bus B1 0

2. % Vst / Starting (Reference sheet 37 of calc. E4C-090, CCN 117 )

Motor terminal voltages during the associated motor starting (single motor starting) are
provided in this column as the ETAP standard format, based on the bus voltage, cable
impedance, and motor starting current. However, the motor starting voltages listed in
this column have not been used for this 27N relay setting change because the voltage
during a single motor starting is not the limiting case, therefore, voltages at each motor
terminal under the limiting condition (multi-motor starting during load sequencing) were
calculated in calculation E4C-082, ICCN C-51 (Attachment I to PCN 561).
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NRC Question 11:

Submit general criteria to determine new settings of the degraded voltage
protection relay (dropout and pickup values).

SCE Response:

1. Requirements of the proposed degraded voltage protection relays scheme

a) Class 1E 4.16 kV buses with the proposed degraded voltage relay scheme must
not separate from the normal preferred offsite power source and transfer to the
DG when the switchyard voltage is 218 kV and above.

b) Class 1E 4.16 kV buses with the proposed degraded voltage protection relays
scheme provide adequate voltage to support operability of plant equipment.

2. Degraded voltage relay setting

a) Maximum pickup (PU) setting of degraded voltage protection relay

In order to ensure that 4.16 kV bus remains connected to the normal preferred
offsite power source when the switchyard voltage is 218 kV and above, the
following conditions should be met:

* The maximum reset voltage of the degraded voltage protection relay should
be less than the voltage corresponding to the minimum switchyard voltage of
218 kV.

The voltage at the 4.16 kV level corresponding to the minimum switchyard
voltage of 218 kV is the upper analysis limit voltage for the maximum reset
voltage of the degraded voltage protection relay.

Calculation E4C-090, ICCN C-134 (Attachment K to PCN 561), determines
the upper analysis limit voltage (4161 V).

* The 4.16 kV bus voltage at 4.11 seconds during load sequencing (refer to
question 8 for an explanation of the 4.11 second time delay) should be
greater than the maximum reset voltage of the degraded voltage protection
relay when the switchyard voltage is 218 kV.

Calculation E4C-082, ICCN C-51 (Attachment I to PCN 561), verifies that
4.16 kV bus voltage at 4.11 seconds during load sequencing is greater than
the upper analysis limit voltage (4161 V) for conservatism.
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b) Minimum dropout (DO) setting of degraded voltage protection relay

Operation of the Class 1 E system with the voltage corresponding to the minimum
dropout voltage of the degraded voltage protection relay must be adequate to
ensure operability of plant equipment. Therefore, the minimum dropout voltage
of the proposed degraded voltage protection relay must be greater than the lower
analysis limit voltage.

Calculation E4C-090, CCN 117 (Attachment J to PCN 561), determines the lower
analysis limit voltage (4106 V) and verifies that the lower analysis limit voltage is
adequate for continuous operation of 4.16 kV & 480 V electrical equipment.

120 V power distribution systems and 120 V control circuit of Class 1 E 480 V
MCCs were evaluated to determine that 4106 V at the Class I E 4.16 kV buses is
adequate for Class 1 E 120 V circuits. It was concluded that the Class 1 E 4.16
kV buses with 4106 V does not provide adequate voltage to some 120 V power
circuits and 120 V control circuit of 480 V MCC. As indicated in PCN 561, design
modifications and testing are being done to improve voltages at 120V power
distribution systems and Class 1 E 120 V control circuit of Class 1 E 480 V MCCs.

Calculation E4C-082, ICCN C-51 (Attachment I to PCN 561), verifies that with a
switchyard voltage of 215.234 kV (for Unit 3 Train A) corresponding to the lower
analysis limit voltage of 4106 V, all Class 1 E motors accelerate to their rated
speed within the required acceleration.

c) Nominal PU & DO setting and Allowable Value of the degraded voltage
protection relay

The nominal PU and dropout DO of the degraded voltage protection relays were
determined based on the upper analysis limit voltage and low analysis limit
voltage, Total Loop Uncertainty (TLU), and design margin. See calculation E4C-
130, ICCN C-6 (Attachment G to PCN 561) for detailed TLU and the nominal PU
& DO calculation.

The minimum allowable DO setting and maximum allowable PU setting were
determined based on the nominal PU & DO settings and allowable value
tolerance (AVT). See calculation E4C-1 30, ICCN C-6 (Attachment G to PCN
561) for detailed AVT calculation.
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PCN 561 NRC Questions and SCE Responses

NRC Question 12:

Because it takes approximately 6.6 seconds (i.e., 4.44 seconds delay plus the 2.17
seconds relay time) for the degraded grid relays to disconnect from the offsite
power source when the SIAS signal is present, discuss what happens to those
loads that are already sequenced on the safety buses assuming concurrent SIAS
and degraded grid conditions. In addition, discuss the operation of the loads if
SIAS occurs first in the above scenario and if there may be any problem in re-
starting those loads on the DG.

SCE Response:

The response to Question 8 and the DGVSS/SDVS Logic Diagram (Attachment 1)
explain that the time delay 162S for DGVSS window opening time delay is started by
SIAS and independent of time delay of the degraded grid relay. The Window opens if
162S relay & associated 127D have operated. The window is closed when time delay
1 62T operates. Thus the DGVSS window opens between 4.11 and 4.49 seconds (4.3
+/- 0.19 sec) and closes between 4.96 and 6.14 sec from initiation of SIAS. All motor
loads that were running or started in load group 1 will be tripped if the DGVSS is
initiated. Following initiation of a DGVSS, there is an additional time delay of 2.0 i 0.20
sec. provided for breaker tripping and decaying of voltage at the loads prior to re-
energizing. Following the 2 second time delay, the EDG breaker will close provided the
bus voltage has decayed to 25% (detected by 127R relays) and the EDG has attained
normal voltage and speed. Then the loads of load group 1 will restart and all other loads
will start in proper sequence.

The motors are designed for two starts in succession with the motor at ambient
temperature or one restart from running temperature condition per parts 12 and 20 of
NEMA MG-1. There will be no degradation such that would prevent the restarting of
these pumps. Therefore, there is no problem to restart these motors on the EDG.
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PCN 561 NRC Questions and SCE Responses

NRC Question 13:

It was stated in the meeting that on a sustained degraded grid condition, the
SDVS will separate safety buses from the offsite power system if the degraded
grid conditions are not improved within 130 seconds. Discuss if the plant is
tripped under these conditions and indicate, if the plant is tripped, what signal
trips the reactor in this scenario. If not, what actions are taken to prevent
sequencing of safe shutdown loads on the safety bus when supplied by DG.

SCE Response:

Under a sustained degraded grid condition, the SDVS will separate the safety buses
from the switchyard. There is no signal to automatically trip the plant under this
condition. After separation of the safety buses following either a degraded grid
condition or a loss of offsite power condition, the 4160 Volt buses are stripped of all
motor loads and then connected to the diesel generators. If there is no accident, there is
no automatic sequencing of loads onto the 4160 Volt or 480V buses. The safe
shutdown loads are permanently connected to the 4160 Volt and 480 volt buses with
the exception of the Component Cooling, Salt Water Cooling, and Shutdown Cooling (if
required) pumps which the operators will manually reconnect onto the buses. In
addition, Auxiliary Feed Water Pumps will auto connect if EFAS is present.

In the event of a degraded grid condition, the effects on specific plant loads may cause
the operator to manually trip the plant. The last paragraph of SONGS UFSAR section
8.3.1.1.4.6 states 'Following diesel start and connection to the Class 1E bus, the
required safety-related loads are connected to the bus at programmed time interval as
shown in table 8.3-1".

The UFSAR will be revised to clarify that this sentence applies only if an auto actuation
signal is present.
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PCN 561 NRC Questions and SCE Responses

Attachment I

DGVSS/SDVS Logic Diagram
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Elementary Diagram,

Electrical Auxiliarv - 4.16 kV

3A04 Degraded Voltage Detection
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Section 11.2D - Unit 3 Train A ES? bus is connecred to its dedicated RAT and experiences a DBA.ShYD voltage is 215.2 kV.
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Section 11.2D - Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a DBA.SWJD voltage is 215.2 t.V.
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Section 11.2D - Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a DBA.SWYD voltage is 215.2 kV.
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0.31 98.76 50.8 2.22 0.37 0.38 98.75 60.5 1.94 0.39 0.40

0.31 98.76 50.8 2.22 0.37 0.38 98.75 60.5 1.94 0.39 0.40

0.31 98.76 50.8 2.22 0.37 0.38 98.75 60.5 1.94 0.39 0.40

0.31 98.76 50.8 2.22 0.37 0.38 98.75 60.5 1.94 0.39 0.40

0.31 98.76 50.8 2.22 0.37 0.38 98.75 60.5 1.94 0.39 0.40
0.31 98.76 50.8 2.22 0.37 0.38 98.75 60.5 1.94 0.39 0.40

0.31 87 50.8 2.22 0.37 0.38 98.75 60.5 1.94 0.39 0.40
0.31 ( 50.8 2.22 0.37 0.38 9S.75 6C.S 1.94 0,39 0,40

Term.

V 9%)

98.74

98.74

98.74

98.74

98.74

98.74

98.74

98.74

98.74

96.74

Term.
IA)

61.9

61.9

61.9
61.9

61.9

61.9
61.9

61.9

61 9

POSTS%

5 P01'
FOOT 0oTe (4)



Project: E4C-082.R2-ICCN C-51 Sht -

Locationf SOUGGS 213

Contract:

Engineer: Ric Cabiling

DYNAMIC STABILITY

a== ...... =Z=... M.==

PowerStation 4.0.4N

Study Case: CASEI.B-A215

Page: 280

Date: 05-24-2005

SN: SCALEDISON

File: Songs23

Section 12.2D - Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a DBA.S4YD voltage is 215.2 kV.

rcozy ... m.r==--e=M==w-==g-zs==- ....- *t ...... *NZ===....... P====== .. .... zz====s..-===e .... z. .. CZ.S*=====rs==n-s

IndXTF t3A275-2

.--. ==.

Time

fSec.)

4.001

4.201

4 201
4.301

4.401

4.501

4.601

4.701

4.801

4.901

5.001

5.101

5.201

5.301

5.401

5.501

S 601

5.701

5. SDI

5.901

6.001

6.101

6.201

6.302

6.401

6.501

6.601

6;701

6.001

6.901

7.0DI

7.101
7.201

7.301

7.401

7.501

7.601

7.701

7.801

7.901

8.001

nfl su=rssxsuteflts gnsttt=flf===

Slip YXech. Elec. Term. Term.

f * ) W1W) 1W) V 1t) I (A)

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

10D.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 O.0D 0.0

100.00 O.D0 D.0D 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 O.0D 0.00 0.0

100.00 0.00 O.CO 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

10D.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

200.00 0.00 0.00 0.00 0.0

100.00 O.OD 0.00 0.00 0.0

100.00 O.DO 0.00 0.00 .0.0

100.00 p.00 O.DO 0.00 0.0

100.00 0.00 0.00 0.00 0.0
100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.D0 0.00 0.00 0.0
100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

200.00' 0.00 0.00 0.00 0.0

100.00 0.00 0.D0 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.0D 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

200.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 * 0.00 0.0

100.00 0.00 0.00 0.00 0.0

100.00 0.00 0.00 D.00 0.0

IndMT! P3E399 3 IndMTR (3E401 I
s == n:e==sflflstet==ns...=====s... .... e.= = = wi=.=mf scen

Slip Hech. Elec. Term. Term. Slip Mech. Elec. Term. Terr.

( t ) W11l IMW) Y (%) I (A) ' % 1 (MW) IMW) V 1%) I (A)

----- 

----- ----- ------ ----- ----- ------

100.00 0.00 0.00 0.00

100.00 0.00 0.00 0.00
100.00 0.00 0.00 0.00

100.00 0.00 0.00 0.00

100.00 0.00 0.00 0.00

100.00 0.00 0.00 0.00

100.00 0.00 0.00 0.00

100.00 0.00 0.00 0.00

100.00 0.00 0.00 0.00

10O.OD 0.00 0.00 0.00

10.00 0.01 0.04 75.86

98.16 0.00 0.10 73.62

96.34 0.00 0.10 .73.66

94.52 0.00 0.10 73.79

92.71 0.00 0.10 73.96
90.89 0.00 0.10 74.15

89.08 0.00 0.09 74.35

87.28 0.00 0.09 74.62

65.47 0.00 0.09 75.11

63.65 0.00 0.09 75.52

81.84 0.00 0.09. 75.68

80.05 0.00 0.09 75.82

78.27 0.60 0.09 75.96

76.50 0.00 0.09 76.09

74.76 0.00 0.09 76.22

73.03 0.00 0.09 76.35

71.32 0.00 0.09 76.47
69.64 0.00 0.09 76.59

67.97 0.00 0.09 76.72

66.32 0.01 0.09 76.83

64.69 0.01 0.09 76.95

63.09 0.01 0.09 77.06

61.50 0.01 0.09 .77.17

59.94 0.01 0.09 77.28

58.40 0.01 0.09 77.39

56.87 0.01 0.09 77.5D

55.37 0.01 0.09 77.60

53.88 0.01 0.09 77.70

52.42 0.01 0.09 77.81

50.97 0.01 0.09 77.90

49.54 0.01 0.09 7B.00

------ ----- ----- ------

0.0

0.0

0,C

0.0

0.0

0.0

0.0

0.0

0.0

0;0

643.D

624.8

618.7

613.4

608.5

603.8

599.4

595.5

593.5

590.9

5B6.4

581.8

577.4

573.1
568.B

564.7

560.7

556.7

552.9

549.1

545.5

541.9

538.4

535.0

531.6

528.4

525.2

522.0

518.9

515.9

512.9

100.00

D00.00

10D.00
100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

98.16

96.34

94.53

92.71

90.90

89.09

87.28

85.47

83.66

81.85

80.06

78.28
76.51

74.77

73.04

71.34

69.65

67.98

66.33

64.71

63.10

61.52

59.95

58.41

56.89

55.38

53.90

52.43

50.99

49.56

0.00 0.00 0.00 0.0

0.0D 0.00 0.00 D.0

0.00 0.00 0.00 o. Ol TL
0.00 0.00 0.00 , .o°-° 30
0.00 0.00 0.00 0°0 FOR

0.00 0.00 0.00 0- 0 3E4b I
0.00 0.00 0.00 0.0 '

0.00 0.00 0.00 0.0

0.00 0.00 0.00 0.0 BqS-3W+
0.00 0.00 0.00 ,0. 0
0.01 0.04 .7 642.8

0.00 0.10 (73.61) 624.7
0.00 0.10 618 6.6

0.00 0.10 73.77 613.2 6
*0.00 0.10 73.95 608.4 PIP

0.00 0.10 74.13 603.7

0.00 0.09 74.34 599.2

0.00 0.09 74.61 595.4 iE+-OI
0.00 0.09 75.10 593.4

0.00 0.0D i5.50 590.8

0.00 0.09 75.66 586.3

0.00 0.09 75.80 581.8

0.00 0.09 75.94 577.3

0.00 0.09 76.07 573.0
0.00 0.09 76.20 568.8

0.00 0.09 76.33 .564.6

0.00 0.09 76.46 560.6

0.00 0.09 76.58 556.6

0.00 0.09 76.70 552.8

0.01 0.09 76.82 549.1

0.01 0.09 76.93 545.4

0.01 0.09 77.05 541.8

0.01 D.09 77.26 538.3

0.01 0.09 77.27 534.9

0.01 0.09 77.38 531.6

0.01 0.09 77.48 528.3

0.01 0.09 77.59 525.1

0.01 0.09 77.69 522.0

0.01 0.09 77.79 518.9

0.01 D.09 77.89 515.9

0.01 0.09 77.99 512.9

PF0OO WoreSC05c &)



DYNAMIC STABILITY

Project: EtC-082.R2-ICCN C-51 Sht -=== =..=..s..====2= Page: 291
Location: S0CS5 203 PowerStation 4.0.4N Date: 05-24-2005

Contract: SN: SCALEDISON

Engineer: Ric Cabiling . Study Case: CASEI.B-A215 File: Songs23
______________________,____________------- _ _ . ----- - - _ _ ___ __ - --- _-- - . - ---- --- --- --- --- --- ---- --- --- --- --- --- ---

Section 11.23 - Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a DBA.SWYD voltage is 215.2 kV.
t =======l3==C. .==, .==.. = t …..= ....=.. = = = == .

IndMTR 3A275-2 3
V===.... * =zz ======.,.7= ........ ................ u=====.

Ind3MR (3E399
St~ag Sn=S==M S=l=f .S .S. .t

IndHTR D3E401 3
====s==== ......s=......=.... P.

Tis.e Slip Mech. Elec. Term. Term. Slip 2qech. Elec. Term. Term. Slip 2Mech. Elec. Term.

(Sec.) IL N) (MtW) V 11IA Id3 (NW)I IM) V (t) I [A) MI * ) IMWj V (1)
____-______-__.._ - _ ___-______-__- ----- ----- -- -- ---- ----- ----- ______

49.101 0.95 0.03 0.03 91.96 48.6 0.77 0.05 0.05 95.73 a7.0 0.77 0.05 0.05 95.73

49.201 0.95 0.03 0.03 92.96 48.6 0.77 0.05 0.05 9S.73 87.0 0.77 0.05 0.05 95.73

49.301 0.95 0.03 0.03 91.96 48.6 0.77 0.05 0.05 95.73 e7.0 0.77 0.05 0.05 95.73

49.401 0.95 0.03 0.03 91.96 48.6 0.77 0.05 0.05 95.73 87.0 0.77 0.05 0.05 95.73

49.501 0.95 0.03 0.03 91.96 48.6 0.77 0.05 0.05 95.73 87.0 0.77 0.05 0.05 95.73

49.601 0.95 0.03 0.03 91.96 48.6 0.77 0.05 0.05 95.73 87.0 0.77 0.05 0.05 95.73

49.701 0.95 0.03 0.03 91.96 48.6 0.77 0.05 0.05 95.73 87.0 0.77 0.05 0.05 95.73

49.801 D.95 0.03 0.03 91.96 48.6 0.77 0.05 0.05 95.73 87.D 0.77 0.05 0.05 95.73

49.901 0.95 0.03 0.03 92.96 48.6 0.77 0.05 0.05 95.73 87.0 0.77 D.05 0. 05

50.000 0.95 0.03 0.03 91.96 48.6 0.17 0.05 0.05 95.73 87.0 0.77 0.05 0. 05

F-OOT ~4OTG (c:Uj

Term.

I (A)

87.0

87.0

87.0

B7.0

87.0

87.0

87.0

87.0

B7.04 .

POSTT SM
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Project: E4C-082.R2-iCCN C-51 Sht -

Location: SONGS 2&3

Contract:

Engineerz Ric Cabiling

bYNAMIC STABILITY

.... ===a===ra .... ====

PowerStation 4.0.4N

Study Case: CASEI.B-A215

Page: 319

Date: 05-24-2005

SN: SCALEDISON

File: Songs23

Section 11.2) - Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a DBA.S'JYD voltage is 215.2 M

-r.=u==nw ...... = =mm..$ .... -===3..2=. .Z=wz ...... ==332.... ....=. =33 3 .s.=....=====…====… ... ... ==…=….

Tisre

ISec.)

4.001
4.101

4.201

4.301

4.401

4.501

4.601

4.701

4.801

4.901

5.001

5.101
5.201

5.301

5.401

5.501

5.601

5.701

5.801

5.901

6.001

6.101

6.201

6.301

6.401

6.501

6.601

6.701

6.801

6.901

7.001

7.101

7.201

7.301

7.401

7.501

7.601

7.701

7.801

7.901

8.001

IndMTR (P162 I

Slip Mch. Elec. Term. ermIA.

1.78

1.78

0.02 0.02 _4.69

0.02 0.02 94.69

0.02 0.02 94.71

1.75 0.02 0.02 94.72

1.78 0.02 0.02 94.73

1.78 0.02 0.02 94.74

1.78 0.02 O.D2 94.75

1.77 0.02 0.02 94.75

1.77 0.02 0.02 94.76

1.77 0.02 0.02 94.77

1.77 D.02 0.02 94.78

l.eO 0.02 0.02 75.80

2.69 0.02 0.02 76.61

2.87 0.02 0.02 76.55

2.85 0.02 0.02 76.62

2.84 0.02 0.02 76.74

2.83 0.02 0.02 76.88

2.82 0.02 0.02 77.04

2.80 0.02 0.02 77.28

2.77 0.02 0.02 77.74

2.73 0.02 0.02 78.14

2.72 0.02 0.02 78.25

2.71 0.02 0.02 78.36

2.70 0.02 0.02 78.45

2.69 0.02 0.02 78.55

2.68 0.02 0.02 78.64

2.68 O.D2 O.D2 78.73

2.67 0.02 0.02 78.62

2.66 0.02 0.02 78.91

2.65 0.02 0.02 79.00

2.65 0.02 0.02 79.09

2.64 0.02 0.02 79.18

2.63 0.02 0.02 79.26

2.63 0.02 0.02 79.35

2.62 0.02 0.02 79.43

2.62 0.02 D.02 79.52

2.61 0.02 0.02 79.60

2.6D 0.02 0.02 79.68

2.60 0.02 0.02 79.76

2.59 0.02 0.02 79.84

2.59 0.02 0.02 79.92

2.58 0.02 0.02 80.00

40.2
40.2

40.2

40.2

40.2

40.2

40.2

40.2

40.2

40.2

29.0

45.9

46.9

47.1

47.1

47.0

46.9

46.9

46.8

46.4

46.3

46.2

46.1

46.1

46.1

46.0

46.0

45.9

45.9

45.8

45.8

45.8

45.7

45.7

45.6

45.6

45.5

45.5

45.5

45.4

45.4

8us (3A04 )
S=== s~=a== ==3 233EtC= =2===== =

Voltage Load Load Freq

%LMag. Deg. MW Mvar %

99.44 -0.8 0.0 -0.0 100.0-
99.44 -0.87 0.00 0.00 100.0

99.44 -0.87 0.00 0.00 100.0

99.44 -0.87 0.00 0.00 100.0

99.44 -0.87 0.00 0.00 100.0

99.44 -0.87 0.00 0.00 100.0

99.44 -0.87 0.00 0.00 100.0

99.45 -0.87 0.00 0.00 100.0

99.45 -0.87 0.00 0:00 100.0

99.45 -0.87 0.00 0.00 100.0

99.45 -0.87 0.00 0.00 100.0

97.02 -0.17 0.00 0.00 100.0

96.84 -1.12 0.00 0.00 100.0

96.86 -1.12 0.00 0.00 100.0

96.91 -1.13 0.00 D.00 100.0

96.96 -1.14 0.00 0.00 100.0

97.02 -1.16 0.00 0.00 100.0

97.11 -1.19 0.00 0.00 100.0

97.28 -1.23 0.00 0.00 100.0

97.73 -1.22 0.00 0.00 100.0

98.06 -1.11 D.00 0.00 100.0

98.07 -1.11 0.00 0.00 100.0

98.09 -1.11 0.00 0.00 100.0

98.09 -1.11 0.00 0.00 100.0

96.10 -1.11 0.00 0.00 100.0

96.10 -1.11 0.00 0.00 l00.0

98.12 -1.11 0.00 0.00 100.0

98.12 -1.11 0.00 0.00 100.0

98.12 -1.11 0.00 0.00 1000,

98.13 -1.11 0.00 0.00 100.0

98.14 -1.11 0.00 0.00 100.0

98.14 -1.11 0.00 0.00 100.0

98.15 -1.11 0.00 0.00 100.0

98.16 -1.11 0.00 0.00 100.0

98.16 -1.11 0.00 0.00 100.0

98.17 -1.11 0.00 0.00 100.0

98.18 -1.10 0.00 O.0D 100.0

98.18 -1.10 0.00 0.OD 100.0

98.19 -1.10 0.00 0.00 100.0

98.19 -1.10 0.00 0.00 100.0

98.20 -1.11 0.00 0.00 100.0

Foor u4or-($..

92.90 -3.85

92.91 -3.84

92.91 -3.84

92.92 -3.84

92.93 -3.84

92.94 -3.84

92.94 -3.84

92.95 -3.84

t92.S96 -3.84

77. ff -3 .94

75.70 -5.96

75.67 -5.93

75.75 -5.93

75.86 -5.92

76.00 -5.91

76.15 -5:92

76.37 -5.95

76.82 -5.91

77.18 -5.76

77.29 -5.75

77.38 -5.73

77.47 -5.71

77.56 -5.70

77.65 -5.68
77.74 -5.67

77.82 -5.66

77.91 -5.65

77.99 -5.64

78.07 -5.63

78.15 -5.62

78.23 -5.61

78.31 -5.60

.78.39 -5.60
78.47 -5.60

78.55 -5.59

78.62 -5.59

78.70 -5.59

78.78 -5.59

78.85 -5.59

78.93 -5.59

0.00

0.00

0.00

0.00

O.00

0.00

0. 00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.OD
0.00

0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.O0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

O .OC

O .OC

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0
0.00 100.O

0.00 100.0
0.00 100.0
0.00 100.0

0.00 1lC.C

0.00 lOO.C

0.00 100.OctwcV

0.00 100.0

0.00 100.0D.OO 100.0 6E401
0.00 lOO.CO.
O.00 100.0

0.00 100.0

0.00 lDOoD 8b 4.
0.00 100.0

0.0D 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0k
0.00 100.0

0.00 100.0

0.00 I10.0
0.00 100.0

0.00 100.0

0.00 100'.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0
0.00 100.D

0.00 100.0

0.00 100.0

Bus (3804
.=..=2=3=332=,=====E3t==

Voltage Load Load Freq

%Mag. Deg. KW Mvar %



Project: E4C-082,R2-ICCN C-S1 Sht

Location: SONGS 2&3

Contract:

Engineer: Ric Cabiling

DYNAMIC STABILITY

...... ====== ..... =a=

PowerStation 4.0.4N

Study Case: CASEI.B-A215

* Page: 320

Date: 05-24-2005

SN: SCALEDISON

File: Songs23

Section 11.2D - Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a DBA.SWYD voltage is 215.2 kV.

- ...... =.=====w ......... .......= z--= ......-e====== =... = ... =====r-= ..... ==s ===.......= ..... n= ..====m

Time

(Sec.)

8.101

8.201

8.301

8.401

8.501

8.601

8.701

8.801

8.901

9.OD1

9.101

9.201

9.301

9.401

9.501

9.601

9.701

9.801

9.901

10.001

10.101

10.201

10.301

10.401

10.501
10.601

10.701

10.801

10.901

11.001

11.101

11.201

11.301

11.401

11.501

11.601

11.701

11.801

11.901

12.001

12.101

IndMTR (P162
... m..... ....=== ^===a===.^

Slip Hech. Elec. Tern. Term.

I % ) (MI) (MWI V (t) I (A)
_____ - - -- - - - -- --__ __ __

2.57 0.02

2.57 0.02

2.56 0.02

2.56 0.02

2.55 0.02

2.54 0.02
2.54 0.02

2.53 0.02

2.53 0.02

2.52 0.02
2.52 0.02

2.51 0.02

2.50 0.02

2.50 D.02

2.49 0.02

2.48 0.02

2.48 0.02

2.47 0.02

2.46 0.02

2.46 0.02

2.68 0.02

2.70 0.02

2.68 0.02

2.66 0.02

2.65 0.02

2.62 0.02
2.60 0.02

2.56 0.02
2.51 0.02

2.43 0.02

2.36 0.02

2.28 0.02

2.19 0.02

2.12 0.02

2.06 0.02

2.03 0.02

2.01 0.02

1.99 0.02

1.97 0.02

1.96 0.02

1.94 0.02

o.oi 80.08 45.4

0.02 80.16 45.3

0.02 80.24 45.3

0.02 80.32 .45.2

0.02 80.40 45.2

0.02 80.48

0.02 80.57

0.02 80.65
0,02 80.73

0.02 80.82

0.02 80.91

0.02 81.00

0.02 81.09

0.02 81.19

0.02 81.29

0.02 81.39

0.02 81.50

0.02 81.62

0.02 81.75

0.02 78.82

0.02 78.41

0.02 78.55

0.02 78.75

0.02 78.98

0.02 i9.24

0.02 79.54

0.02 79.91

0.02 80.42

0.02 81.27

0.02 82.38

0.02 83.41

0.02 84.66

0.02 85.95

0.02 87.23

0.02 88.31

0.02 89.05

0.02 89.51

0.02 89.87

0.02 90.23

0.02 80.55

0.02 90.82

45.2

45.1

45.1

45.0

45.0

45.0

44.9

44.9

44.9

44,8

44.8

44.7

44.7

44.6

41.0

45.9

46.1

46.1

46.0

45.9

45.7
45.6

45.5

45.4

44.8

44.5

44.1

43.6

43.1

42.6

42.1

41.9

41.7

41.6

41.5

41.4

Bus 13A04 3

Voltage Load Load Freq

%Mag. Deg. rW Mvar %

98.21 -1.11 0.00 0.00 100.0

98.22 -1.11 0.00 0.00 100.0

98.22 -1.11 0.00 0.00 100.0

98.23 -1.11 O.D0 0.00 100.0

98.23 -1.11 0.00 0.00 100.0

98.24 -1.11 0.00 0.00 100.0

98.25 -1.11 0.00 0.00 100.0

98.25 -1.11 0.00 0.00 100.0

98.26 -1.11 0.00 0.00 100.0

98.26 -1.11 0.00 0.00 100.0

98.27 -1.11 0.00 0.00 100.0

98.28 -1.11 0.00 0.00 100.0

98.28 -1,11 0.00 0.00 100.0

98.29 -1.11 0.00 0.00 100.0

98.30 -1.12 0.00 0.00 100.0

98.31 -1.12 0.00 0.00 100.0

98.31 -1.12 0.00 0.00 100.0

( 32 -1.12 0.00 0.00 100.0

( -1.12 0.00 0.00 100.0

9b.83 -1.27 0.00 0.00 100.0

96.83 -1.27 0.00 0.00 100.0

96.87 -1.27 0.00 0.00 100.0

96.91 -1.28 0.00 0.00 100.0

97.96 -1.28 0.00 0.00 100.0

97.01 -1.32 0.00 0.00 100.0

97.08 -1.32 0.00 0.00 100.0

97.16 -1.35 0.00 0.00 100.0

97.33 -1.40 0.00 0.00 100.0
97.77 -1.42 0.00 0.00 100.0

98.23 -1.27 0.00 0.00 100.0

98.33 -1.29 0.00 0.00 100.0

98.42 -1.28 0.00 0.00 100.0

98.52 -1.27 0.00 0.00 100.D

98.62 -1.25 0.00 0.00 100.0

98.70 -1.23 0.00 0.00 100.0

98.76 -1.21 0.00 0.00 100.0

98.79 -1.21 0.00 0.00 100.0

98.B2 -1.21 0.00 0.00 100.0

98.84 -1.20 0.00 0.00 100.0

98.87 -1.20 0.00 0.00 100.0

9S.89 -1.19 0.00 0.00 200-0

rFOOT ObTE- C)

79.00 -5.60

79.08 -5.60

79.15 -5.60

79.22 -5.61

79.30 -5.62

79.38 -5.63
79.45 -5.64

79.53 -5.65

79.61 -5.67

79.69 -5.68

79.77 -5.70

79.85 -5.72

79.34 -5.74

B0.03 -5.76

80.12 -5.79

80.22 -5.82

80.32 -5.84

80.43 -5.88

80.55 -5.92

77.63 -5.96

77.38 -6.46

77.52 .- 6.50

77.71 -6.54

77.92 -6.60

78.16 -6.66

78.44 -6.75

78.79 -6.86

79.26 -6.99

80.07 -7.10

81.11 -7.02

82.08 -7.06

83.26 -6.92

84.50 -6.64

85.68 -6.33

86.69 -6.02

87.39 -5.83

87.82 -5.83

88.16 -5.79

88.50 -5.70

88.80 -5.60

89.06 -5.52

Bus (3B04 3
===tL -- n=n s c == == ==cflsSD t$ =

Voltage Load Load Freq

%mag. Deg. VW Mvar A
_____ -- --- -- ----__ __ __

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

A.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.00

0.00

0.00

0.00

O.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

o.oo loo.o I L311AL
0.-00 100.0 COI.JD
0.00 200.0

0.00 100.0 tAR
o.oD 100.0 3POl.
o.-o 100.0

O.OD 100.0 BUS
0.00 100.0 3A04-
0.00 200.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00- 100.0

o.o0 100.6

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0

0.00 100.0
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Calculation E4C-082, PCCN N-19. "System Dynamic Voltages During DBA"



Sau*em Ce1oromi Edison Company CALC NO. ICCN NOJ PAGE TOTAL NO. OF
INTERIM CALCULATION E4C-082 . PAGES
CHANGE NOTICE (ICCN)I PREumM.CCNNO. N-19 1 -75

NOTICE (CGN) BASE CALC. REV. UNIT. CCN CONVERSION: CALC. REV.
COVER PAGE 2CNN.CN
SUMMARY CHANGE CALCULATION SUBJECT:

NO t10 YES . SYSTXM DYNAMIC VOLTAGES DUG D3A

CALCULATION CROSS-INDEX ENGINEERING SYSTEM NUMBER/PRIMARY STATION SYSTEM C-CLASS
D Neew/Updated Index Includod DESIGNATOR 1804 & 1805 / PBA-P I I
jJ E~dstng index Is Completc CONTROLLED PROGRAM OR PROGRAMJDATABASE NAME(S) VERSION/RELEASE NO.(S)

Slle Porams / Procedur ehrIpacl? DATABASE ACCORDING TO ETAP 4.04N
N NO 0 YES, AR No. S0123-XXIV-5.1
10CFR50.a9 172.48 Review. 23 PROGRAM n DATABASE - 0 ALSO, USTED BELOW
AR No. 050500724-5

. BRIEF DESCRIPTION OF tCCNICCN:

. 1.1 PURPOSE: .: --

Case I.B-A-OR (with overlapping relay timer) of this PCCN evaluates acceptability of minimun design
limit voltasc n!41 06 V (referepce E4C-130 ICCN C-7, Table 2.1-4) at the 4 kV bus to meet the base
calculatiot acceptanc criteria 1.2.1.

1.2 ACCEPTANCE CRrIA;* * :

. Acceptance criteria 1.2.1 shall apply.

Note:
Case LB-A-OR analysis is performed only on Unit 3 Train A to support PCN 561. Unit 3 Tain A represents
the worst case (maximum voltage drop). Hence t.he results of this analysis are tberefore bounding for Unit 2
Train A & B and Unit 3 Train B.

NITIATING DOCUMENT (ECP. OTHER) AR 050301091 -63 Rev.____

2. OTHER AFFECTED DOCUMENTS (CHECK AS APPLICABLE FOR CCN ONLY);
0 YES 0 NO OTHER AFFECTED DOCUMENTS EISTAND ARE IDENTIFIED ON ATTACHED FORM 26-503.

3. APPROVED BY: D*LLNE IlecticalIDEO

R. CabilinEI A. &Lk £/j<//e -

ORIGINATOR (PrMt name/slgn/dai4 . t FLS (bgnature/ le)
Approal requires POS 64 0.elnn Verlied: Approval raquires S 3EN64 Ouafifilction Verfed:7

W. Lennartz 4 | f)
IRE (Print name/sign/date) I / I p
Approval requiree P0S T3EN64 Clualficallon Verified:

1 4. -CONVERSION TO CCN DATE
SCE COM-SONGS

SCEE2E-122-1 REV.F 4S IFEFEfRlNMESO121-XlV-7.152
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CALCULATION CROSS-INDEX ;.

Calculatilon No. . E4C-082
INPUTS OUTPUTS Doos the output Identify output Inlerface

Cac e.: I interface catcfdocument
numcerand These Interfacing calculatione and/ordocuments Renuvts end concluslon pf The subject catcublton Tcareldocument

responsmble FLS provide Input to the subject calculation, and If revised are used In these Interfacing calculations andlor require Change? CCN, ECPTCN/Rov., or
InIesls end dale may roquire rovislon ot thesubiect calc1ation.. documents. tracking number.

__ _ CaIC I Document No. Rev. No. Calc I Document No. Rev. No. YES I NO

2 E4CO90, CCN #117 3 NONE.Y -) E4C-130, ICCN 0-7 1

SCEt26-424 tEV.5 Am05 fnfFcFlNCE: S0123-xxrv.7.15I

*.4C-(82,PCCNN-XXa.doc

II



E&TS DEPARTMET

CALCULATION SHEET
ICON NDJ

IPRELI. CON NO. W-t19 __--PAGE 3 OF 15 5

CON CONVERSION:

Project or ECP AR 050301091-63 CatC No. E4C-082 CON NO. CON

Subject SYSTEM DYNAMIC VOLTAGES DURING DBA Sheet of

-REV ORIGINTOR |DATE I - IRE | DATE |_REV I ORIGINATOR |DATE -IRE I DATE e
I I I I II = S2I I I JR

_ . .
1.2 ACCEPTANCE CRITERIA (for reference only)

1.2.1. All ESF motors that are required-to mitigate the consequences of a DBA should
accelerate to their rated operating speeds within the required response time when
supplied from tMe preferred power supplies under credible worst case (emergency)
loading conditions. These motors loads include all ESF motors that are started via
automatic sequence and some manually connected loads which are credited in the
safety analysis.-

Tbe motor terminal voltage duiring the starting and accelerating period should be
adequate such that the corresponding motor torque is constantly more than the load
requires, allowing the mnotor to accelerate to its rated speed. Note that the torque
developed by the motor at any speed is directly proportional to the square of the voltage
and inversely proportional to the frequency. -

2- RESULTS

2.1.9.1 CASE UB.-A-OR - Summary of the results are indicated in Tables 21.9.1 & 2.1.23,1.

SCE26-426 REV.3 41D5 IREjRHCEF S-f



E&TS.PEPARTMENT

CALCULATION SHEET

Project orECP AR 050301091-63 Calc No
Subject SYSTEM DYNAMIC VOLTAGES DURING DBJ

ICCN NO.I
PFIELIMh.00NrNO. N -19 PAGE 4OQF!-

I- - I

CCN CONVERSION:
E4C-082 CCN NO. CCN

* Sheet of

REV I ORIGINATOR DATE I RE I DATE I RE | ORIGINATOR|DATE I IRE | DATE R

I II I I . 1 E 1 - 1 D EJ

I ALIGNMENT DIAGRAM FOR CASES l.B-ACOR I

230 kV SYSTEM

J2XMJ 2XR1 1. .U ,_Z j,,v
nrr r-'5 rc

2&j, x} Y

IrI* *F
.. r2 . .

{ *-
2A04. 4-ky 2A6

19 2BD4X & -
2G002 rp 2G003

2B04 480-V 2B0

I2XR2i

nY) T*

_ I

1 3XR2 |3SXp1 |L3XM

u~u)* *UtJ 'JUjJJI

wlv..,A Ulu

3A08 4-kV 3AD4 | _ kV

pII

j�V -

I
L 2BD6X

rr
06 1480-V

r 3G03 -, 3G0

3eo6 480-V 9B04 480-V

DESIGN BASIS ACCIDENT

002

FIGURE 2.1.9,1

SCEZ6-426 REV.$ 4105 IREFERENCE: S0123-XXIV-7.151



. E&TS DEPARTMENT ICCN NwO

CALCULATION SHEET PRELIM.CCNNO. I

Project or ECP AR 050301091-63 Calc No. W4C-082

Subject SYSTEM DYNAMIC VOLTAGES DURING DBA Sheet of

REV ORIGINATOR DATE IRE DATE REV ORIGINATOR DATE IRE DATE o

-f?< 1
I I _ .)c

TABLE 2-1.9.1 - CASE .1B-A-OR SUMMARY OF RZESULTS

BASE MINIMQUM VOLTAGME
EQUIPMENT VOLT T INIIAL COND VOLTAGE DIP POST SEQ

(kV) SEC P.U. VOLTS P.U. VOLTS P.U. VOLTS
.-BU 3_4_ - -.(kV (-) t

-kV BUS 3A04 4.16 R 0.996 4.14 0.952 3.96 .987 4.11
AUX BLDG EMERG CHILLE336 4.16 32.5 0.991 4.12 0.950 3.95 .9S7 4.11
N TSPRAYPUMPP0i2 4.16 12.5 .992 4.13 0.951 3.96 0.987 4.11

AUX FEWATER PUMP P141 4.16 32.5 0.991 4.12 0.945 3.93 0.986 4.10
CCW PUMPP024 . 4.16 R/12.5 0.992 4.13 0.951 3.96 0.987 4.11.
CCW PUMP P025 4.16 - -

LO PRESSSlPUMPPF015 4.16 2.5 3.994 .14 0.951 3.96 .987 4.11

H1PRESS SI PUMP P017 4.16 0 0.996 k.14 0.951 3.96 0.987 4.11
:4JPRESS SI PuMPPOIs 4.16 - - _ . _
SVC PUMP PI 12 4.16 _ .

SWC PUMP P307 4.16 R117-5 .990 .12 0.95 .96 0.987 4.11
ION-EUPS 4.16 _ _ .

NOTES (For information Only)

1. A dashed line in the table Indicates loads that are not operating. The T' column contains
the starting time (seconds) during a SIAS with LOVS, or from the initiation of the SIAS signal
when lOVS is not present. An R In the starting-time column Indicates that the load was
running before the accident signal occurred and may be tripped or continues to run during
sequencing of ESP loads. An P12.5 in the starting-time column Indicates that the load was-
running before the accident signal occurred and restarted during sequencing (2.5 seconds) to
simulate starting of the motorat its designated starting time. A 12.5÷ in the starting-time *.
column Indicates that the load started.at Thi2.5 seconds and has subsequent start after the
indicated sequence time as Indicated in Table 10. 1.

I . SCE26-426 REV.3 4/05 IREFERENCE. S0123-XXIV-7.15]IL ._ ........ ... _

.
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CALCULATION SHEET
ICON NOJ
PRELIM. CON NO. N -19 PAGE. ~OF7S

CCN CONVERSION:

Project or ECP AR 050301091-63 Calc No. E4C-082 I CONNO. CCO N

Subject SYSTEM DYNAMICVOLTAGES DURING DBA Sheet of

7REV ORIGINATOR DATE IRE DATE REV | ORIGINATOR DATE | IRE DAE

I I I I U (

TABLE 2.1.9.1 - CASE I.B-A-OR SUMMARY OFRESULTS (CONTD)

BASE MINIMLM VOLTAGE

EQUIPMEN4T VOLT T rN11TAL COND VOLTAGE DIP POST SEQ

(.V) SEC P.U VOLTS P.U. 'VOLTS P.U. VOLTS

(kV)(k)_ V) _ ()

80-V BUS 3B04 0.48 R .967 OA64 0.754 0.362 0.917 OA400

PZR HTR E615-E618 (3BHP04) 0.48 ._ . * _ _

MCC 3BRA 0.48 R 0.967 0.464 0.753 0.361 0.917 0.400

CHARGING PUMP P191 0.46 R 0.997 0.459 0.772 0.355 0.945 0.435

H2 RECOMBINER B145 0.4S _ _ . . . * . . .

MCC03D 0.48 R 0.959 0.460 0.685 0.329 1875 0.420

DSLBLiD) EMER PAN A274 0.46 12.5+ 0.934 0.430 0.711 0.327 . .911 0.419

IJSL BID) EMER FAN A275 0.46 12.5+ 0.934 0.430 0.7D6 032S .909 0.418

DSL RADIATOR FAN E550 0.46 12.5 .934 0.430 0.702 032 0.907 0.417

DSL RADIATOR FAN E546 0.46 12.5 0.934 0.430 0.702 0.323 0.908 AI 8

UPPER DOME AIR CIRC A071 '0.46 M2.5 0.989 .455 0.725 0.334 0.942 0.433

CNTMTEMERG FAN E399 OA6 2.5 0.945 0.435 0.733 0.337 0.947 OA36

NTMTEMERG FAN E401 0.46 2.5 0.945 0A35 0.733 0.337 0.947 .0.436

ARCING PUMP P790 0.46 0 0.989 0.455 0.769 0354 0.944 0.434

CC3BE . 0.48 R 0.966 .464 0.752 0361 0.915 0.439

CC 3BY 0.48 R 0.966 0.464 0.751 0.360 0.916 0.440

SPENT FUEL POOL PUMP P0D9 0.46 R 0.988 0.454 0.768 0.353 0.944 0.434

MCCB C OAB R 0.964 0.463 0.745 0358 0.91J OA37

CTRLBLDOWTRPUMPPI62 0.46 0 0.986 0.454 0.762 0.351 0.938 OA31

ONTRMEMERACINITB418 0.46 2.5 .945 0.435 D.65D 0.299 .923 0.425

UPPER DOME AIR CIRC AO74 0.46 Rt2S 0.989 0.455 _ .719 0.331 ] 940 0.432

SCE26-426 REV. 3 4/05 jREFERENGE 50123(XJV-7.151
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_ _ _0_2_- |CCN CONVERSION:

Project or ECP AR 050301091-63 Calc No. E4C082 CCN NO. CCN

Subject SYSTEM DYNAMIC VOLTAGES DURING DBA Sheet o: f

REV ORIGINATOR DATE I RE I DATE I ORIGINATOR DATE I RE I DATE-

I II I -- - -

TABLE 2.1.231-ACCELRATION TMEIN SECONDS FOR UNIT 3 SFMOTORS D ROM RAT WTE
O(IT OF SEO. SAITTITNG DUE TO OVERLAPPING OPERATION OF RELAY T1MERP

UNIT2 SEQ\ CASE Ts* REQ'D ACC
_TIME LB-A-OR _ ME *

4-kV MOTOR LOADS

HIGH PRESSURE SI PUMP IV) 1.4 1.42 2b
3P017/3P01S83P019 1

LOW PRESSURE SI PUMP 2\2.s 0.9 0.92 22.5
1PO5t8P016 __

CONTAhINMENT SPRAY PUMP 4U2.5 1.0 0.92 1.9
3P01213PaI3 '_._..

OMPONENT CLG WTR PUMP 4U5 0.9 .7 2.5

3P02413P25/3P26

TWATR COOLING PUMP 5\17-5 1.4 0.5- WA

3P I12/PI13 W307/3PI 14 _

AUX FEEDWATER PUMP &32.5 3.B 3.54 8.8

3P14113P504

UX BLDG EMER CHILER 32.5 0.7 1.09 N/A

E35/E336.
480-V MOTOR LOADS

\ARGNG PU 1 1.1 NJA 20

P190/3?191/3P192 .

ONT EMERGENCY FAN
3E39951340013E401/3E402 2\2.5 6.3 1.3 10.8

0MB AIR CIRC FANp0 S2)2.5 7.2 NtA NIA
*AG71/3A9723A073/3A074 _ __

CONTROOM B AC UNIT .22 3 W

E41&TA!19 225 65 1 I

D]ESELBLDG EMER FAN 4\12.5 4.8

A27413A275f3A27613A77* 5\175 4.8 ;
63N.5 4.8A

DIESEL RADIATOR FAN 4U2.5 3.3 0.8 N/A

E546/3E547534953E550
DONTI3LDG EMER CHILLED lo 0.? 0. N/A

P UMP 3PI6053P162 _ , ._

_ . _ ^ , ., . ffi . s

* From DBD-S023-TR-PL, Rev. 4, ESF Equipment Response Time (acceleration time acceptance criteria).
+* Ts - motor starting time supplied by motor vendor based on rated voltage.

bUh-25-4215 HtV. Li 41Ub
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2.2 CONCLUSIONS:

The results of tbe this analysis show that all ESF motors accelerated to their rated speeds and
meet the required acceleatioi time (Table 2.1.23.]). Successful acceleration to their rated
speeds indicate that the calculated motor terminal voltages are adequate to maintain the
corresponding mnotors to accelerate to their rated speeds. The motor starting times at the 3A04
bus voltage of 4106 V are longer than th& motor starting time. at rated voltage.

3.0 ASSUMPTIONS:

See the base calculation for overall assumptions. No additional assumptions are introduced in this
ICCN.. c~

4.0 DESIGN DATAE
.4.14 PercalculationsE4C-130, degraded bus voltage relays 127D-1, 127D-2, 127D-3, and 127D-4

analysis limit is 4106 V.

4.15 Per calculation E4C-090 CCN 117, minimum suitchyard voltage is detesniried to be 215.234
kV with 4106 V at the bus (3AD4).

.0 - MEMfODOLOGY: .
5.12

e.1 CASE IS-A-OR -This case considers a Unit 3 ESF bus alignment for Train A with ESF
bus connected to the X-winding of its dedicated Reserve Auxiliaiy Transformer. A lumped
load of 20 MVA is considered in the Y-winding per Section 3.1 of the base calculation. A
Design Basis Accident is postulated for Unit 3. This case is established to perform dynamic
simulation daring the out-of-sequence starting of ESF loads due to a possible overlapping
operation of the Agastat relay timer.The most limiting overlap cases were chosen on the
basis of maximum loading at the buses. The maximum loading at the buses due to the
possible overlapping operation of tie Agastat relay timer would occur when operating timr
tolerance of the Agastat relay is ± 2.5 seconds.

SCE 25-425 REV. S 4J05- 11FIEFERENCE: 50123-XXIV.7.153
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Subject SYSTEM DYNAMIC.VOLTAGES DURING DBA Sheet of
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This case was established to verify voltages at buses & motors, and the capability of motors
of Unit 3 to start, based on a predetermined sequence. All ESF loads are operating that art
required to mitigate the consequences of a Design Basis Accident (DBA) when connected
to the nonnal preferred power source. Loading sequence is based on Table 1 0.1, Case I.B-
A-OR

The switchyard voltage used in this analysis is 215.234 kV, which corresponds to the
design limit voltage of 4106 V atbus 3A04 (referenceE4C-090, R3 CCN-117).

SCE26-426 REV.3 4J05 [REFERENCE: S0123-XXIV-7.15)

I _ . . _ . _ _ _ _ . . - .
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Project or ECP AR 050301091-63 Calc No. E4CG082
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THE FOLLOWING ARE TE TABLE AND SECMIONS AITACHED TO 7MS ICCN:

1. Table 10.1 -CASE LB-A-OR, this load schedule shows the loading sequences.

2. Section 11.9
a. ETAP Initial Load Flow Report which shows the switchyard voltage.
*b. BTAP Sample 4 kV Dynamic Stability Report for 3PO12.
c. ETAP Sample 480 V Dynamic Stability Report for 3E401.
d. ETAP Sample Dynamic Stability Reportforbusses 3A04 &3BO4.
e. ETAP TS Action Summary Report which shows breaker action for all the loading sequences.
f. ETAP Transient Stabilty Analysis Graph which shows voltages vesus time for all buses and

votages.
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CALCULATION NO. E4C-082, REVISION 2
SYSTEM DYNAMIC VOLTAGES DURING DESIGN BASIS ACCIDENT
Table 10.1 COIJT

CCN NO. N-19 PAGE I I OFL 5
CCN CONVERSION:

ICCN NO. CCN

CASE l.B-A-OR, Unit 3 ESF Load Schedule for Unit 3 Design Basis Accident with Normal Bus Alignment 1
Out of Seq. Starting of ESF Loads Due to a Possible Overlapping Operation of Agastat Relay Timer

-_ . Loading Sequence
Tag -No. Equipment Se uence/Seconds * Se

. e t 21 31 41 61 71 8/
..D 2.5 75 112.S t7.5 22.5 27.5 32.5 _

3A04 4.16 KV ESFSwItchgear . _ . _
E335 Aux. Bldg. Chiller (Swing/2AD412) 3A0402 of0f Of Off Of 0f1 OIl Off Off Slar1 On
3P012 - CS Pump 3A0403 Off Off Off off Start On On On On On
3Pl41 AFW Pump 3A0404 On Tilp Off off On Or Off Off Start On
3PD24 ) CCW Pump 3A0405 On On On On start On On On On On
3P025 CCW Pump (SwfngMA0606) 3A0406 Ott Off Off off Off Off Off Off off off
3P015 LPSI Pump 3AD407 Off Off Start On On On On On On On
3P017 HPSI Pump 3A0408 Off Start On On On On On On On Cn
3P018 HPSI Pump (Swlngl3AO6D9) SA0409 Off Off Off Off Off Off Ott Off off or,
3P112 _SWC Pump 3A0410 Off OH Off Off on Of OH Off Oil off
SP307 SWO Pump 3A0411 On On on On On Start On On On On
3T014 Non-l E UPS XFMIR 3A0412 On Trip Oft Of Off O Off Off OH fl Off

3BD4 48D V Load Cenler* * _ _ :. ... . --

39HP04 Pressurizer Heater Panel 380402 On Trip Off Off Off Off Off off oil Off
3P191 Charging Pump (Swlrn/230617) 320405 On On On On On On On On On On
3E145 H2 Flecombiner 3B0406 OffH Otf off Off O 0 Off Off of ot
3A07112) Dome Air Circulator 320409 On On Start On On On On On On On
3E399 ConlaInment Emerg. Fan 320410 Oft Off Start On On On On On On On.
3E401 Containment Emerg. Fan 380411 Off Off Start On Orn On On On On on
3P190 Charging Pump 3B0413 Off Start On On On On On On On On
E418 Control Room ACU (Sving/2BO418) 3B0418 Off Off Start On On On -On n -on on
3A074"'2  Dome AIr Circulator 383419 On On Start On On On On On On On

3BRA .. .480 VACC * . .. *_

9L7071
3HV9377 Shutdown Cooling Iso Vlv. (3BR82t) 3BRAD6 On On On On On On On I On On On
3HV0396 Shutdovn Cig Cntrl Viv 3BRA13 Off Off Off Off Off Off OKf or Off fO
3HV8161 Shutdown CIl Bypass Ctrl. _BRA15 Off off Off Off Ot Off Off off on Oft
3%HV8163 LPSIPmp. P016 Min. Recirc. Viv. SBRA16 Off Off | O|f Off Off Off Off| Off Ci
3L708 Shutdown Cing Iso Viv. (3BRB06) 3BRA21 Off OfH Off Off Off Ofl Off Off O!1 oul
30074 480-208/120 Panel 3BRA22 On On On On On On On On On On
3BRASM Margin for Static Load SBRAS On On On On On n] On On on On
3BRAMM Margin for Motor Load SBRAM Off Start On On On On On On Or, On

480 V M*CC DG)
3E554 DG Immersion Heater 32D06i On Oil Off t Otn OH off Off Off otf o0
3E655 DG Immersion Hesaer 39007 On Off Off on mot Off Off Off or | Olf
3EG002 DG 'Space Heater 3BD08 On Off Off Off Off Off Off Oft Off ofr
3P9961
3P1015 DG Lube OiUTurbocharger 32D10 On On On On On On On On On On-
3P997.
3Pt1t4 DG Lube OIlVTurbocharger 3BD11 On On On On On| On On On On On
3A274(4) Diesel Bldg. Emg. Sup. Fan . 3BD12 off off Off Off start -Star Start On On On
3A275 14 1  Diesel Bldg. Emg. Sup. Fan 3BD13 Off Off OIt Off Start Start Start On On OU
3P093H Diesel Fuel Xfr. Pmp. Motor Htr. 3_18-A On Off Off Ott Off Off Off O O Oil
3PO96H Diesel Fuel Xfr. Pmnp. Motor IHItr. 3BD18-B On Off Ott | ot T Ol off o If o f Of Off Ot
3E550H Diesel Radiator Fan Motor Htr. 36118-C On On On I Off t Off Off Off Off Off Oft
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CALCULATION NO. E4C-082. REVISION 2 CC CN ERSON
SYSTEM DYNAMIC VOLTAGES DURING DESIGN BASIS ACCIDENT ICON NO. CCN
Table 1 0.1 CONT
CASE l.B-A-,OR. Uni 3 ESF Load Schedule for Unit 3Design Basis Accident with Nra u lgmn 1

Out of Seq. Starting ofESr-Loads Due to aPossible Overlapping Operation of Agastat Relay Timer
Loading Soquence,-

Tag No. Equipment .~ . ~ Sequence lSeconds c
E E 1 2/ 3/ 415 61 71

V 0.0 2I 7.5 12.5 17.5 22.5 27.5 32.5

3E546H IDiesel Radriator Fan Motor Wi. 36D1 8-D On On' On O--- Of Of f ff of
3E5 iseBaDto a 821 Off Off Off Ott Start On On On on On

3E546 Diesel Radiator Fan 30D22 Off off off ofl start on On On On On
3 P093 Diesel Fuel Transfer Prnp. 38D23 off Start On On On On On on On On
3P096. Diesel Fuel Transfer Prntp. 3BD24 off start On On On On On On On -on
30020 4802108/1 20 Panel 3BD26 on on on 'on O On On On On on
3BDSM Margin for Slatic Load 3BDS On On On On On O On On On n
330MM Margin for Motor Load .3BDM OtSatOn On On On On On On n

*3BE' 480 'V MCC .---.-

3RU7822 FHB AIrborne Monitor 2BE02 On On on IOn On On On O n O
E44 FHB Ernerg. H-tr, 38203 on on On, On On On -On On On On

3B003 125 V Battaty Charger 03 38204 on On On On On On On On On On-
3HV4713 APW to Steam Gen. Control 3BE06 Off Open Open Open Open Open Open Open Open Open
3H-V9334 SI Tank Drain to RWST SBE09 Ott Close close close Close Close close close Close Close
SHV93.50 SI Tan~kTDO7 ToRC Loop 1 35E10 Off O"f Off Off onl Off Off Off Off off
SHV9360 SI Tank T00S To RC Loop 2A 3821 1 Offt f f Off Off Otf Off Off -Off ~ F o
3HV9325 LPSI Hdr. To RC Loop IlB 3BE14 Off Open Open Openj open Open Open Open OpnOpen
3HV9328 LPSI Hdr. To SC Loop 2A 38215 Off Open Open Open Open. Open ope pen Open Open
3HV9201 Aux. Spray To Pressurizer SBE17 Off Off Off Ott off of off Off Ot Oft O!f
3HV9327 HPSI Hdr. To RC Loop I B 3BEI B Off Open Open Open Open open open Open Open Oper.
3HV9330 HIPSI Hdr. To RC Loop 2A 38219 Oil open Open Open Open open Open Open Ope-n -Open
3HV6223 CCW Cnlnm inlet Iso. 38E21 Ott Close Close Close Okise close close Close close close
SHV9324 HI'SI Hdr. To FIC Loop IA 3BE222 Ott Open Open Open Open Open Open Open Open Open
3H-V9333 HPSi Hdr. To RC Loop 28 38E23 Ofl Open Open Open Open Open Open Open open Open
3HV9337I Shtdwn Flow Frrm RC Loop 2 3BE25 Off OffOtOt Off Off Off Off Oft W Tf Ott
3HV051 6 IRC Drain Tank Cntrin Iso - -3BE26 Off Close Close Close Close Close Close Close Close Close
3HV7512 CntnmnIso RCDraIn To Rdwst 3BE27 Off Close Close Close Close Close Close close Close Close
3HV9367 Shutdown Ht Exch. To Spray Hdr 1 SBE29 Off Open Open Open Open. Open Open Open Open open
3HV0514 Quench Tk Vap Srnpl Cntnm iso 35E30 Off Close Close Close Close Close Close Ck.,sa Close Close

3H\'5803 .Cntnm SumnpTo RdwsL.Sump 3BE31 Off Close Close Close Close Close Close close close close
3HV9949 Containment Purge Inlet 3BE33 Of Off Ott Off Offof Off Off Off Off Off
3HV9305 Cntrim Ernerg Sump Outlet 3BE35 Oft' Otf Oft Off Off Otf Off Off Off Off
3HV4731 AFW To Steam Gen. 2089 )so 3BE-36 Off Iopen Open Open Open Open Open Open Open Open
3HV8150 Shtdwn Cig. Sys Ht Exch. Outlet 3B8-38 Off Off Ott Otff- t Ott O ff Off Of tto O!'
3HV8152 Shtdwn CIng Sys Ht Exch. Inlet 3BE39 Off Off Ofl Ott Off OXI Ott oft Off Oft

RU7804 Contarinment Airborne Mon. SBE41 .On On On on On -On- On- On on On
31.266 BA Make-Up Heat Trace Pnt 38E42 On On On On On On On On On On
31-V6366 COW To Erng Cooring Unit 3BE44 Off Off 01 Off Off Off Or t Off o ff o DfoI
3HV6367 COW To Erng Cooling Unit SBE45 Off Open Open Open open Open Open Op en O6p en Oen
SHV6236 COW Non Critical Cntnm Iso 3BE46 Off Close Close Close Close Close Close Close Close Clos
3H-V6370 COW To Erng Cing Unit 38E47 Oft Off Of( off Off 'of f off Off ott ot
3HV6371 COW To Emq CIng Unit 38E48 Off Open Open Open Open Open Open Open open open
3E6S2 Post Accident Cleanup Unit 38E49 On On On On On On On On On On
30063 Vital Bus Backup Panel 38251 On on On On On. On On On on on

13BESM IMargin for Static-Load SBES On On On On On On OnT On On On
S3BEMM IMargin for Molor Load 39EM Off Start On On on on on IOn On O
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CALCULATION NO. E.4C-082, REVISION 2 CON CONVERSION:
SYSTEM DYNAMIC VOLTAGES DURING DESIGN BASIS ACCIDENT ICON NO. CCN
Table 10.1 CONT
CASE 1.B3-A-01R, Unit 3 ESF Load Schedule for Unit 3 DesIgn E3asis Accident with Normal Bus Alignment il)
n.JIJ -J CfA." CfnM #- I** *J * 5L'. ^f te L. bo £4 in bPO-Ik~flt - V t.S *IA lJfl nm l-~ ^* *rn~a .O.tayi S *J I

LoadIn9q Sequence
Tag No. Equipmeni ~. Sequence/SecondsIi

. I1/ 2/ 31 4I 511 I7/ 8/ EL~
-2.] 7 275 .5~~ .5 32.5J

.3BY 480 VMCQ __

3.30001 125V Battery Charger DI 3BY03 On On On On On On On On On - On
3A370 Intake Structure Cing. Fan 3BY07 Off Start On On On On On On .On On
3A373 Intake Structure Cing. Fan 3BYOB Off Start On On On On On On OTn On-)
SHV9306 SI Prnp. Mini Flow SBY09 Off off of Off O ft Of ff Off off Off oft:
3P1018 ICOW Seismi.- Makeup Pmnp. P1018 3BY1O Oft Off Off Off Off Off 'Off otf --O TIOff
3E439 B9A Makeup Emg. ACU SBY1I Off Start On on on On on on on O
3E440 BA Makeup Emp. ACU 7- 3BY12 off Start On On on On On On On on
3HV9307 SI Prnp. Mini Flow 3BY13 Off Off of ft Off Off ol off off off o**ff~
3P174 BA Makeup Prnp. P174 3BY14 On On On On On On On On- On on
3P175 BA Makeup Pmnp. P175 . BY1S Off Start On On On -On On On On On
SHV9247 BA Prnps to Chrg Prnp. Suction 3BY16 Off Open Open Open Open Open Open Open Open Open
LP35A CR Essential Lighting Panel- '3BYI 9 On Off Otf Off Off Off Off Ott off ONt
3E437 Charging Prnp. Area Emergency ACU 3B'Y20 Off Start On On on On On On On on
3E439 Charging Prnp. Area Emnerency ACU GBY21 Off Start On On on On On On On On
3E~427 CR Cabinet Emergency ACU SBY22 Off Start On On On On on On. on On
3L411: EPPM Panel 3BY23 On Off oft Otr off off Oft off --0ff ONf
SE417 ISEB Emergency ACU 3BY24 Off Start Ion On On On On On On O
3E1517 ISEB Emnergency ACU 3BY5 Off Start On On J-On .On On On -On IOn
SHV9379 Shutdown Cing Flow to LPSI 3BY26 Ott Off Off Off Off Ott Ott Off off off
SHV9353 Shutdown CIng Warm-~up 3BY27 Off 'Off ont Ot Off Off Off off off Off
3HV9303 Cntnrn Emerg Sump Outlet S BY28 Off Off Off Ott off off Off Off onl of
3HV.9420 HPSI Hdr To RC Loop 2 3BY29 Off Offt- Off off Off Off Off Off O -off
3E453 COW Bldg. Pmp. Room Emg ACLI SBY3O Off Start On on on on ion On On on
3EE454 CCW Bldg. Prnp. Room Enmg ACL. 3BYS1 Off Start On On On On IOn On On On-

2130072 Panels 3BY33 On Off Off Off Off Or ff Off O ffOt Of,
3POOB Spent Fuel Pool Pump 3BY34 On on On On On On on On On on%
3HV6497 SW From-CCW Heat Exohg 3BY35 Off Open Open Open Open Open Open Open Open Open
3A394 FW'Pmp. Room Fan 3BY36 Oft Start On On On on On On _On On
3E441 FHB Emergency ACU 3BY37 onf Start On On On On On- On On On
32370 FH-B Accident ACU 3BYf38 Off Start On On On On On On On -on
3P015H LPSI Prnp. Motor Mrit. 3BY39-A On On Ott oft Off Off Off Of"I Off Om
3P017H HPSI Pmnp. Motor Htr. 3BY39-B On Off Off Ott oilt f Off Ott Off Ot ff
3PO18H HIPSI Pmp. Motor Htr. 38Y39-C On On On On On On 'On On On Off
3P1 12H SWC Pmnp. Motor Htr. 3BYSD-D On .On On .On On On On On -On on
3P3907H ISWC Prnp. MAotor Hit. 3BY39-E Off Oil off Off Ott O"f Oft -off off Off
3E3'704. IFHB ACU) Motor Wt. 3BY3 9-F On Ott Off Off Off Off Ott OFF Off Olf
3P1O18H IPPMU 1oOOW Makeup Pmp Htr 3BY39-.G On On on On On On On On On'_I On
3P141H AFW Prp. Motor HIr. 3BY3B-H oit on on On on On On Ott ON. Ott
3P012H Cntmnnt Spray Pmnp. Motor Hit. 3BY40-A On On on Off Off otf Ott Off off off
3E399H CB Emrg. ACU Molor Wr. SBY40-B On on Off oft Off Ott Off Off ONf off
3P174H BA Makeup Prnp. Molor Htr. 3BY40-C Off Off Oft Off Ott Ot Off Off oi- n~5i ott
3P175H I BA Makeup Prnp. Motor Hir. 38Y40-D On Off Of off Off Otftf Off O ftft o OK
SP1S1H lCharging Pmp. MotorHtr. SB3Y4D-EI Oft f Off O tt Off Off ON t Off O ttof TWf
3E401H I0C Ernrg. ACU Motor Htr. 3BY4 0-F O On n Of Oil IOff Offt Off Off ft ot
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CALCULATION NO. E4C-082, REVISION 2 CCN CONVERSION:
SYSTEM DYNAMIC VOLTAGES DURING DESIGN BASIS ACCIDENT CCN NO. CCN
Table 10.1 CONT
CASE 1.B-A-OR, Unit 3 ESF Load Schedule for Unit 3 Design Basis Accident with Normal Bus Atignment (1)

e..* -A IA- Ct . ,.# _ I -. A- M..,, 4no - f lrc1I-4.I firovnnninn lnaroditnn of Aristnt lpbtv Timsr

I

VUu L UI OWL4. QLdh i UII _ - I-Q & l.UQ L~ U LW UV-.t1-~**

Loading Sequence l

Tag No. Equipment a: *_ Sequence/Seconds _

1 E T 2/ 3/ _ 7- 8
- a . U 0.0 2.5 7.5 12.5117.5 22.5 27.5 32.5 r

3P190H Charging Pmp. Motor Htr. 3BY40-G On Off oH Off off Off off 0 Ott OO
3HV9300 RWST East Oullet 3BY41 Off Off Qil Off Off Off off Oi Off Off
3Q039 480208/120 Panel 3BY42 On On On On On On On On On On
3BYSM Margin for Static Load SBYS On On On On On On On On On On
3BYMM Margin for Motor Load 3BYM Off Start On On On Oin On On On On

_____ . 480VMCC

E297 CB Ring Vent Elect HIr. E297 . 8004 On On On On On On' On On On On

2L270 Cntnm Spray Chem HT Pnl - BO05 On On On On On On On On On On

3L270 Cnlnm Spray Chem HT Pnl SQDS On On On On On On On On On On

2A173 Battery Room Smg Exh Fan B007 On On On On On On On On On On

2E255 ESF Swgr Rm Emrg ACU BO0O On On On On On On On On On On
A207 CR Erg Supply F8n B009 Off start On On O on On On On On
L437 HP Comp HVAC Pane I BQ11 On Off Off off off off off Off Off OI
L211-1 Emerg Siren Control Panel . B013 On On On on On On On On On On

3A173 Batter Rm Emrg Exh Fan- B104 Off Start On On On On On On On on

3E255 ESF Swgr Rm Ernerg ACU . BQ15 Off Stal On On On On On On On on
P445 Chiler E336 011 Purno B020 Off Start On on On On On :On On On

A053 . CB Chiller Rm Supply Fan BQ22 Oft Start On On On On On On On On
A056 CB Chiller Rm Exhaust Fan B023 Off Start On On On On On On On On
P162 CB Emrg. Chilled Wt. Pump B024 Off Start On On On On on On On On

W310 ChDlerE33SPumpout . 8025 Off Off Off Off Off Off Ott Off Off of

L211-4 Emer Siren Control Panel .B026 On On On On On On On On On On
0033 480-2081120 Panel B027 On On On On On On On On On On
EOSM Margin for Static Load B0S On On On On on On On On
8MIM Margin for Motor Load BQM Oft Startn On On On On On On On

(1)
(2)
(3).
(4)

Unit 3 ESF busses are connected to Unit 3 Reserve Auxiliary Transformers.
Re-started during sequencing to simulate starting of the motor as ts designated starting time.
Pump Is postulated as operating because of its longer leader cable.
For description of multiple start methodology see section 5.13.
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12 NITIAL LOAD MC.W
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Locatiotol pmO25 243 Powei~station 4.0.4)3 Date: 06-23-2005

Conrac~tSN z SCAL2DISON
Ezngineerz Ri~c Cbbil1nq Stiily Case: CASEI.B-A-01 FMet sonRs23

sec.l2.9A-vhIt 3 Train A 281' bus Is connecte3S to Its dedicated RAT p?7d experiences a DBA wit). over3app~ng relay timier.

-. Dis~athi3c~ne 1nfozraaticn V7oltage Generation 7$otor Load S~,te5.c Load Load Flow XFRm

.'*ID Type V q 'lag, Ai." 3W l"r 31W Mvar 3W lYver ?ob us ID 113 NV5r AWp SPP % Tap

2A.1332 Load ~.0.46 99.67 -3.0 0.00 0.00 MOC 0.00 0.00 0.00 EQ 0.00 0.00 .4' S7.,7
21.113 0).00 0.00 o 7.

* !255'8 Load 0.46' 99.67 -3.2 0.00 C0:00 0.00 0.00 0.00 0.00 PQ -0.01 -0.01 10 19.5
2Z255 0.01 0.01 10 '79 .5

*2G002 BUS Swnp *I.36 100-:46, -19.1 D,0D 0.00 0.00 0.00 0.00 0.00 20002 0.00 0.00 0 c.D

'2CO03 WQS Swng 4.36 2100.46 -0.1 0M00 0.00 0.00 0.00 0.00 0.00 20003 * 0.00 0.00 0 0.

2L2703 Load ~0.48 5.b5 -3:-1 0.V0 D=.0 0.C 0.00 0.00 0.00 b0 0,00 .0.00 3 5.

- 104 .. Load 4.1i 99.61 -1.0 0.00 0.00 0.00 0.00 0.00 0.00 3P21423 0.69 0.33 106 89.9

-.-- 3P024B 0.47 0.23 72 69.5
39307B 0.33 0.24 51 81.1
3304136 0.69 0.34 10n 8.

3'034, ?NCNI 0.23 0.02 20 OS.;
3XRI-;X -2.30 -1.23 363 98.3

31.071-313L903-Load 0.0. 96.19 -3.4 0.00 0.00 0.00 *00 0.00 0.00 3304 -0.05 -0.03 69fi 81.1
3299-31.01 0.05 0.03 69 .91.i

3A.0712 Load 0.~46 99.33 -3.2 0.00 0.00 0.00 0.00 0.00 0.00 33PC9..3A071 -0.04 -0.03 69 81.0
3A.071 0.04 0.03 69 81.0

3A074-3pI.P03 Load 0.48 96.21 -3.4 0.00 0.00 0.00 0.00 0.00 0.00 3204 -0.05 -0.03 69 81.2

3BP1l-3AP74 0.05 0.03 69 81.2

3AC674a Lona 0.46 99.14 -3.2 0.00 0.00 0.00 .0.00 0.00 0.00 3BPII13AD74 -0.04 .0.03 69 81.0
31.074 0.04 9.03 69 Gi.0

3D301a Lo&4 0.49 96.22 -3.5 0.00 0.00 0.00 0.00 0.04 0.03 IDY -0.04 -0.C3 64 80.0

300033 Load 0.40 96.25 -3.4 0.00 0.00 0.00 0.00 0.04 0.03 322 -0.04 -0.03 64 603.0

3204 Load 0.48 96.71 -3.5 D. 00 0.00 0.00 7.0o D.00 0.00 33R41 0.01 0.01 2o MSs
3391-393043. 0.06 0.0 91 1B.S

. 330 0.04 0.01 so 96S.0

31.071-331.303 0.05 0.03 69 01.2

32M 0.10 0.05 134 88.4
3Y0.14 0.09 197 85.3

BO 0.06 0.04 O5 65.1
3A.074-~ULP03 0.05 0.03 69 61.3

f eg¶ulated (ccstont voltage)bues
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jklb15 I1~71AL LOND PLOW
Projects V4C.082, 2-7CN 1-19 Shct C.. L0A aL:W Page. 79

Locatiops SMtXS 2L3 PowerStation 4.0.4S Dates 06-13 2005

Contracts S SCAL0LSCDs

EBgineer:' ic Cabilin2 Study case: CASgI.B-A-OR File: Songs23

Sec.11.SA-Unit 3 Train A ESE buss in corwnected to its dedicated RhT arid experiences a DMi with ovartpviepl rlely tilner.

;S/miatcsina lnfora~ton Vcltage Opneration Motor Lcpd Static Load Load Flow xrs
.... V.. ..... . .. t..Cta- ..f~l=:a C=SW M =- ......... a= . =C==*=. = ........ lflSCW.fl

in Type kV,. 14 )g. kig. Y Wvar )V Svar M1W Hyar To Sue 1D WS War Amp rr t -zap
-- - -- - - ---- ____ ----- ____ _ _____ _ ----- ----- ----- ----- --- _ ... ___ __-- --- - - - - --- - -- __ _ __,. _ _ _ __ ---

3El2B(3BfP04 0.19 0.00 241 10C.0

3D0BX1S -0.68 -0.30 930 91.5

3S04XHS Load -4.16 995.3 -1.0 C.00 0.00 0.00 0.D0 0.0D. 0.0S 3A04
3BZ4

-0.69 -0.34 107 89.6
0.69 0.34 107 B9.6

3DDS Load D.48 9S.91 -3.8 0.00 O0.00 0.00 0.00 0.00 0.D0 3BC4 -0.04 -0.01

3P996/3?1015
3?99713P1014

335541)

3E655WXD

3EG002 MX)B

0.00 0.00 3BD

0.00
0.00
0.00
0.01
0.01
0.01
0.00
0.00

0.00
0.00
0.00
0.D1
0.00
D:00
0.00
0.00

50 96.2
3 70.4
3 70.3
4 85.3

12 E5.0
12 lDO.C
12 1C0.0

1 200.D
2 lDC.D0

.. ..

. .

- .33018 23ThS Load 0.1S 95.91 -3.8 0.00 0.00 0.00 0.00 0.00 0.00 2 2100.0

0.00 0.00 4 85.03e35Ms Load 0.48 95.12 -3.5 . 0.O0 0.00 0.00 0.00 0.00 0.00 3BD

33a .- - Load 0.48. 96.6i -3.5

.

3BES" Load 0.4B 15.81 -3.2

3Bpc9-3A071 Load 0.48 9S.99 -3.4

0.00 0.00 0.00 D00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 3B04
3RU7822-2B

3C464B

300633
3=B760A-12

3L266B
3E652B

3 BESIMB

-0.10
0.00

0.02
0.04
0.01
0.00
0.01
0.00
0.00

-0.05
0.00

0.00
0.03
0 .01
0.00
0.01
0.00
0.00

134 Mc.C
1 85.2

24 1D0C.0
S4 801.
21 85.0

1 E5.1
15 S5.2

3 100.0
4 86.2

0.00 3B1 0.00 0.00 4 85.0

0.00 0.00 0.DO D.00 0.00 0.00 3A071-3BLP03
3A071B

-0.05 -0.03
0.D5 0.03

69 81.1
69 B1.1

3sp12-3)i074 Load 0.48 96.03 -3.4 0.00 0.0 D.D00 0.00 0.D0 0.00 3A074-3BLP03 -0.05 -0.03
3A074B 0.05 0.03

3BRA Load .0.4S 96.69 -3.5 D.00 0.D0 0.00 0.00 0.00 0.00 3Bo4
3L707-3BRUD6

* 3?074B

3Bn2sQ

-0.01
0.0D
0.01

0.00

-0.D1
0.00
D.01

0.00

69 e8.2
69 8..2

19 Bs. 6
1 90.0

13 85.C
4 85.3

I - . Regulated (constant voltage) buses.

I
L ..--. -- - -- .



CCN No. __ _

INITIPAL LOAD FLOW

Projets E4C-CZ2,R2-PCCN N-19 Sht i V 15 - - ... == ......... =-
Location.: SD7MS 203 PowarStatien 4.0.4M

Conracts

,Eniners Ric Cabiling Study Case: CWSEI.1-A-OR

Page I B0

Date: 06-13-2005

SNr SCALZDISCN
File: Songs23

_______________-__--_----__-__-_--_----_------,--- - ---------- ----- ------- -- - - --- ---- ------ - -- - ---- _ - - - - -_ -___________ :

Sec.l.SA-Tnit 3 Train A ESr bus is tonnected to its dedicated RAT and experiences A DBA with ovierlapintg relay tiner.

...... U.... 3C=-=- .... =..a ....... .... .P-- ... *t=.iz.. *....

* ,usfMachine Informration Voltage Generation Yotor 1a.d ,Static Load Load Ploy

.* 1 Type )cV . S mag. Ang. XR Wvar XW Wvar YX )Svar To Bus ID MO 3var Jw, IkPF

________ --- ----- ------ ---- _ ----- ____ _ --- ___-- _ __ -- -_ _---- ----------- -- - - ----- ---- -----

% Tap
_ _ _

38RAS3 Load 0.48 95.E9 -3.2 0.00 D.CD O.00 0.00 0.00 6.00 3M

3BY 'Lqad 0.4B 96.61 -3.5 0.00 0,0O 0.00 0.00 0.00. 0.00 3BO0

3?174B
3PODSS
3T03P3

LP3 5 CMX -U1

9 ,: 3Lt1 1X)B
- . . . .. L1X)

_ - 3T110/30071 (
3BY39 SIRS

0.00 0.00 4 85.0

-0.14 -0.0B
0.04 0.03
0,02 0.01
D.02 0.01

' 0.02 0.01
0.00 .0.00,
0.00 0.00

. 0. .O. 0D.00

10.0d 0.01
O.01 0.00

3BY35 HTRS Load 0.4e 96.61 -3.5

3BYi40 MS Load D.4t 96.61 -3.5

38YS7B Load D.48 95.13 -3.2

3U122813M04 Load .0.48 95.63 -4.1

3E464B Lead 0.48 95.BD -3.6

3ES62B Load 0.43 95.45 -3.5

3Et54IX)8 Load 0.48 95.36 -3.8

3ES55(X)5 'Load 0.49 94.94 -3.8

3=0802IX)B Load 0.48 95.8D -3.8

'3C002 BUS Swng 4.36 100.46 -0.1

*300D3 BBS Swng 4.36 100.46 -O.1

3L26613 Load 0.48 95.73 -5.2

3L2103 Load 0.48 94.31 -2.8

3L4I(X)B Load 0.48 96.56 -3.5

' Regulated leonstant voltage) buses.

0.00

OMDO

O.DO

0.00
0.00

0.OD

0.00

0.00

C.OO1

aoo

o.oo

O.DO

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

D.00

0. 00

0.00

0.00

0,D0

0.00

0.00

0.00

0.00

0.00

0.00

0.0D

0.00

0.00

0.00

0.00

0.00

0.00

0.00

O.0D

0.00

0.00

0.00

0.00

0.00

0.DO

0.00

0.00

0.00

0.00.

0.00

0.00

0.00

0.00

0.01

0.DQ

0.00

0.19

0.02

0.O0

0.01

0.01

0.00

0.00

0.00

0.01

0.00

0.00

e.co

0.00

D.DD

0.0O

0.0D

0.DO.

0.00

D.O0

0.pO

0.CO

0.01

0.00

38Y40 MS 0.0D 0.00

3BY -0.01 0.00

3BY 0.0C 0.00

3BY 0.00 0.00

3BD0 -0.19 0.00

31E -0.02 D.00

3E O.OD 0.00

3BD -O.01 D.00

3BD -0.01 0.00

313 0.00 0.00

3GD02 0.00 O.00

3GD03 0.00 0.00

335 -0.01 -0.01

nO O.0O 0.00

197 85.3
64 90.1

32 . 85.0
33 'S6.3
26 85.0

4 85.3'
4 85.1

.. 0 0.0
21 85.3

7 10O.0
3 100.0

7160 .0

3 100. D

4 .95.0

241 2DO.D

2 100.0

3-2DD .0

12-100.0

12-100.0

1 1C0.0

0 D.0

0 D.D

15 e5.0

5 e5.0

0.00 0.0D 0.CO 0.00 0.00 D.0O 39Y 0.00 0.00 a 0.0

L_ -. ....- _ .. ..... .. ......



CCN No.

n t . l7 XNITASL LOAD FLOW
Project: E4C-062.P2-PCCN N-19 Sbh A.! a7 ' ... 4.=r, . c Page: e1
Location: SONGS 203 PowerStation S.D.4N Dates 06-13-2005
Contract: SW% SCALEDISON

Engineer: Ric Cabiling* Study Cases CASSI.B-A-0tR Files Songs23

Sec.11.9A-Unit 3 Train A ESF bus Is connected to its dedicated RAT and expericeces a tBA with overlappin; relay tiver.

13ushachline Information Voltage Generation Mdotor Load Static Load Ivad Flow
....... -. a=^yf=^ .a. .- Dr - ... .a a....Z ...W av.. .. v ........ a

It) Type kV IL VA E. Am g. )5MW Nuar }2W . evar 2W )Svar ToD Bus SD MW lfvar AXV WPF T qap
-____ ---- _____ --- _-- -- __- - ---- Z: --- ----- ----- ----- ------------ ----- ----- ~--r ----- -----

3L707-3WpA06 Load 0.48 96.60 -3.5

3L7077X-3L707 Load 0.48 96.60 -3.5

0.00 0.00 0.00 0.00 0.00 0.00 3DRA. 0.00 0.00
3L707X-3L707 D.00 0.00

0.03 0.00 C.00 0.00 0.00 0.00 3t707-3SRAOS 0.00 0.00

0.00 0.00 D.00 D.00 0.00 0.00 3SY -0.02 -O.C1
3P009 0.02 0.01

D.00 0.00 0.00 0.OD 0.00 0.00 3xAc -0.47 -0.23
!3PDd 0.47 D.23

1 90.0
1 M0.0

1 90.0

35 86.1
33- 86.1

72 S9.5
72 89.5

3P0098 * Load 0.16 99.59 -3.3

* 3PC24B .-. Lead 4.l6 99.54 -1.0

3Pl413 Load 4.45 99.45 -1.0 0.00 O.OC

0.0D 0.00

0.00 0.00 0.00 D.DO JAND -0.68 -0.33

3P1743 Lcad

3P191-3rB;41 Load

3P191A-3 Load

0.46 99.04 .3.0

0.45 99.B1 -3.8 0.00 0.00

0.46 99.10 .34 0.00 0.00

3P307B Load f.16 99.54 -1.0 O.0D 0.0D

3P99623P1015 Load 0.4t 99.38 -3.7. .O0 0.00

3P141 0.68 0.33

O.0D 0.0D 0.00 D.0D 3BY -D.02 -D.01
3P174 0,02 0.01

0.0D 0D.00 O0. 0.00 3304 -0.06 -D.C4
3P191A-B 0.06 0.04

0.00 D.OD 0.00 0.0D 3P1I1-333041 -0.05 -0.04

3P219-A * 0.06 0.04

0.00 0.00 D.CD 0.00 3ADI -0.33 -D.24
3P307 0.33 0.24

O.D0 .OD 0.00. .OD *3BD 0.00 D.00
3P99613P110S 0.00 0.00

0.0 0.DO 0.00 0.00 3BO 0.00 0.00
3P997/3P1014 0.00 0.00

0.00 D.00 D.01 0.01 3D03 -0.01 '-0.01

0.00 0.0 0,00 O 0DD 3B£ .0.00 0.00

0.00 0.00 M.DD- 0.00 3EE O.CD 0.00

0.00 D.DP 0.13 0.03 3A04 -0.13 -0.D9

O.'00 O.D 0.01 0.01 350 -0.01 -0.01

106 89.9
106 89.9

32 64.5 -
32 84.5

91 76.5
91 17.5

91 72.5

91 78.5

57 81.1
57 81..

3 70.2
3 70.2

3 70.2
3 70.2

21 85. 0

1 85.D

1 t5.0

20 a5.c

12 85.D

31397/3P10d4 Loa4 D.46 99.37 -3.7 0.00 0.00

30013B Load

3RU7504-ID Load

3RU7822-IB Load

3SD04, XDN1E Load

3TO20B Load

0.49 95.11 -3.5

0.65 100.4t -3.4

0.48 96.CS -3.3

4.16 99.589-1.0

0.48 95.90 -3.8

0.00

0.00

D.00

0.00

0.00

0.DD

0.00

0.00

0.00

0.00

Regulated Iconatant voltage) buses.



CCN No.______

IIILLOAO Lwq

Prcject: E4C-CZ2.R.2-7CC1H 1-19 Sht Page: B2

Locat±Cn: SNG*XS 2&3 Powerstation 4.0.6014~ Oft : 06-13-2005
Coatract: s14: SCALEDISo14
Engineers Jtic Cabijipg .St~udy Case: 21SE.B-74-0 File; Sanos23

Scc.3l.,9>-Vnft 3 Tra#n i Esp lys is COZ~flctad to its; dadicated Rh-. ard8 experiences A DDA vwitS Vvemrlaing relay timer.
... sta=mge .............f...na .. .......... a .... ......f . ==f.*a .............

ID

3T'039B

3T7074

371010300711

3X21-X

3X9l-Y

lnforraticoi voltage CnenratLon, l Motor Load Static Load Load Flow. XF*
...uw~tmtS.l a... S.VPup.. a. ... a... fl.us-.* .... ttSUSUsC .... W ....... ga=.=.

Type kV a alfa. Jng. MW Pv-pr 14w4. 2tvar 4wf Wavr To7,vug3D 11w )4vqr Jusp u'r. - Ir

Load 0.08 96.60 -3.5 0.00 0.00 0.00 0.00 0.02 0.01 38Y -0.02 -0.01 26 85.0

load 0.48 96.68 -3.5 0.00 0.00 0.00 9P.03 0.02 0.01 331.7 -0.01 -0.01 13 85.0

L~cad 0.48 95.24 -3.2 0.00 0.00 0.00 0.00 0.01 0.01 3BY -0.01 -0.01 2. aS.0

Load 4.16 99.71 -0,9 0.00 0.00 0.00 0.00 0.00 0.00 3P,04 2.32 1.23 363 88.2
3XFL-Y -2.31. -1.23 363 80B.2

£SWM U3 D

Load .4.16. 95.63 '-4.0C C0.0 06 13,60 8 .43 3.11 1.93 SWY21.?.t3 *,-16.711 720.36 .2852 65.0O
&3121-m

L.oad 0.41 96.35 -3.5 0.00 0.80 0.00 0.00 0.00 0.00 7297B 0.00 0.00 4 10.
21.2703 0.A0 0.00 5 B5.4
3L2700 0.00 0'.00 5 '85.6

2AI1738 0.00 0.00. 4 68.C
2E255B . .01 0.01 20 79. H
L212-In 0.01 0.01 26 85.1
L211-4B 0.01 0.01 16 85.1

13S1 .00 . 0.00 4 85.3
T033B 0.01 0.01 13 oS.0
L43'7(X)B 0.00 0.C0 5 85.2

3B04 -0.06 -0.04 85 85.1

Load 0.48 95.55 -3.3 0.00 0.00 0.00 0.00 0.00 0.08 so 0.00 0.00 485.0

'Load 8.48 94.84 -3.6 b.00 0.00 0.00 0.00 0.00 0.00 20 .0.00 0.00 4 1.00.0

I-oad 0.48 96.12 -3.5 0.00 O.C0O.C0 .00 0.00 0.01 0.0 D -0.01 -0.01 16 35.0

Load 0.43 96.04 -3.4 P.00 0.00 8.00 0.00 0D.01 0.01 Bo -0.01 -0.01 16 85.0

Load 0.48 95.58 -3.3 0.00 0.00 0.00 0.0 0.00 0.00 m0 0.00 0.00 6 85.0

Load 0.48 96.37 -3.5 0.00 0,00 0.00 0.00 0.00 0.00 3BY D.Ca 0.0D 4 65.0

Ssmg 230.00 93.58 -.0. 0.00 0.00 0.00 0.00 0.00 0.00 SWY2D Dl 13.09 23.35 62 81.9
0U2 or DI 01N -19.09 -13.35 62 61.9

Load 230.00 93.58 .-0.I 0.00 0.00 0.00 0.00 0.00 0.00 SWRD -19.03 -33.35 62 81.9

£297B

I L211-IB

I L212-43

IIISACLOM -8

i S P 3 Ao X -

SWYRD Dl

I Zegulated (constant voltage) buses.



CCN No.

Io ITIAL LDAD FLW

Project: E4C-D82,R2-,CCN *-19 Sbt *Csawtt-aC:WW3 Page: e3

Location: SOQNS 203 P9werStation 4.0.4N Pate, 06-13-2005

Contrart: SN: SCALEMSISON

Engineer: Ric Cabiling Study Capes CASEM.B-A-CR File: Songa23

---__----_-----------_------------------------------~-------- - ---------------------------------------- -~^ ~ ---------------------

Sec.11JSA-UIdt 3 Traln A ZSF bus Is ccnnected to its dedicated RAT and experiences a DBA vith overlapping relay timer.

xuatacinn Infcrration voltage . Oeneration Notor Load Static Lood Loac Flow XFRM

.... fe....sss .... t.V.. a..W..St- .t t S .....u t a.w.a .... l===f

*10D q9ype kV IL ?1g. Ang. 81W W1.ar M1 Xvar 34W Mva r To Bus ID 1 M war AfD 4PPF C. Tap,

T033B Load 0.48 96.35 -3.5 0,DD 0.00

20002 Sync 4.36 100.46 -0.1 0.00 0.00

20303 SynG 4.36 100.46 -1.1 0.00 0.00

3GC02 SynC 4.36 10C.46 -0.1 0.00 0.00

3G003 SynG 4.35 20O.46 -0.1 0.O0 0.00

V2 or M3 CN Utly 230.00 93.69 D.0 19.09 13.40

3PC24 indX *.26 92.34-12.3 0.DO 0.00

3P141 xndX 4.16 ,91.78-12.1 O.DD 0.00

3P307 1dW 4.16 81.54-11.3 O.0O 0.00

2AV73 ITd'1 0.46 88.98 -9.8 D.00 0.00

2E255 2ndV 0.46 86.12-16.2 0.00 0.00

3A011 Indu 0.C6 89.17-13.5 0.00 0.00

3A074 zdlM 0.46 08.99-l1.5 0.00 0.00

3POO9 Indm 0.46 09.24-l50 0.00 0.00

3P174 IndH 0.46 04.36-18.4 0.00 0.00

3P191-A zndM C.46 B8.09-13,0 0.00 0.00

3P996/331015 lndM 0.46 01.62-13.9 D.D0 0.00

3P997/3P1024 Indn 0.45 .82.7103.9 0.00 D.00

0.00

0.00

0.00

0.00

0.00

0.00

D.46

0.68

0.32

0.00

0.01

0.04

0.04

0.02

0.02

0.06

0.00

D.00

D.00

0.00

0.OD

0.00

D.OD

D.00

0.13

0.11

0.00

D.00

D.02

0.02

0.01

0.01

0,03

0.0D

0.00

0.01

0.00.

0.00

O.OD

0.0D

0.00

0.00

O.0D

0.00

0.00

0.00

0.00

0.00

0.00

0.00

00DD

0.0D

0.00

3XR2-X
5 31x1-Y

0.01 SQ

0.00 2GD02 BUS

O.O 2CO03 BUS

0.O0 20O02 BUS

D.DO 3GD03 W1S

D.00 SWYRD

O.OD 3P0248

.O0D lP1
41B

0.00 3P307B

0.00 2.173B

0.00 21255B

0.00 3X0111

0.00 3,A0740

0.00 3P0093

0.00 3P174B

0.00 3Pl91A-B

29.09 23.35 62 81.9 -2.500

-0.01

0.00

0.00

0.00

0.0D

39.09

-0.46

-0.69

-0.32

0.00

-0.01

-0.04

-0.04

-0.02

-0.02

-0.06

-D.'01

0.00

0.00

0.00

0.00

13.J0

-0.13

-0.18

-0.11

0;.00

0.00

-0.02

-0.02

-0.01

-0,01

-0.03

0.00

0.00

13 85.0

0 0.0

0 0.0

0 0.O

0 O.D

62 81.9

72 96.5

106 9S.7

57 94.3

4 75.9

0 92.1.

69 38.5

69 88.6

33 94.6

32 95.7

92 87.7

3 82.7

3 81.7

0.00 33996/3P1015 0.00

O.0O 3P997/3PlD04 0.00

* Regulated (constant voltage) buses.



CCN No.

Projects £4C-092.t,)'-Zc~ Uz-;9 Sht 2 'r15
Lceatlon: SONMS 2&3
Contractb

Engineer; Ric Cabiling

DYNAX5C STADWITY
.S=X=W.f........

PowerStation 4.0.4m
Panes 172
a.tei 06-13-2005

SNs SCALEOrSOW

?ile: Sorsgs23,Study Case: CASEI.B-X-OR
_____________--__--____.__-_--___--_-___-_--_--- I---_ --------- -- - -- - , --- _ _ _ ___--- -- - - -- - -- - - -- - - _ _ __-- -- --

Sec.11.9A-hnIt 3 Train A ESF bus 1: connected to its dedicated RA? and experiences a BA with overlapping rplay timer.
s .s..a . .e . ..ca . *..No s

2
.........i=r=nX.W ..a ..h Z=r- s..w... a....... =s c=a..c...t.sa..t.c= ............. ====

XndWMR 13PO12 .) IndHTR O3PO1S )
.^=2=tt-r WRC£tnU=-==.=flsfl*C""ng".f. s - .S..b..2fl22=flasaflMSgfl=tfl

Tim Slip Mech. . lec. Term. 'Term.
(Sec. I

o.000
0.001
0.101
0.201
0.302

0.401
0.501
0.601
0.701
0.601
0.901
1.001
1.1Dl

1.201

1.3D1
1.401

.1.501

1.601
1.701

l.601

2.302

2.001
2.101
2.201

2.301

2.401
2.501
2.601
2.7D1
2.801
2.901
3.D01
3.201
3.201
3.301

3.t01
3.50S
3.601
3.701
3.801
3.901

100.00 0.00
100.00 0.00
100.00 O.00
100.00 0.00

10D.00 O.D
100.00 0.00
200.00 0.00

100.CD D.00

200.0D 0.00
100.00 0.00

100.0D I0.00

100.00 0.00
100.00 0.00

1DO.00 0.00
200.00 0.00
100.00 0.00

100.00 0.00

20c.00 O.C0

100.00 0.00
100.00 0.00
100.00 0.00

100.00 0.00
200.00 O.CO

100.00 0.00

100.00 0.00

100.00 0.00
100.00 0.00

200.00 0.00
100.00 0.00
lOO.0O D.00
100.00 0.00
100.D0 0.00

100.00 0.00
100.00 0.00
100.00 0.00

100.00 0.02
100.00 D.DO
100.00 0.00
100.00 0.00
100.00 D.00

IM~) V it) 3; (A)

0.00 0.00 0.0
0.00 0.00 * 0.0
0.00 0.00 0.0
0.co 0.00 0.0

0.00 0.00 0.0
0.00 0.00 0.0

0.00 0.00, 0.0
0.00 0.00 0.0
D.00 C.00 0.0
0.00 0.00 0.0
D.00 M.00 0.0

0.00 0.0
0.00 0.00P b .0

0.0D 0.00 0.0
0.00 0.00 D.0

O.C0 0.00 0.0
0.DO 0.00 0.0

O.CO 0.00 0.0
0.00 0.00 0.0
0.00 0.00 0.0
0.00 0.00 O.G

0.00 0.00 0.0
0.00 0.00 0.0
0.00 .0.00 0.0
0.00 0.00 0.0
O.C0 0.00 0.0
0.00 0.00 0.0

0.00 0.00 0.0
0.00 0.00 0.03
0.00 0.00 0.0
0.00 0.00 0.0
O.0o O.AD 0.0
D0.O 0.00 0.0
0.D0 0.00 0.0

0.00 0.00 0.0
O.0D 0.00 0.0
0.00 0.00 0.0

0.00 0.00, 0.0
0.00 0.00. 0.0
D.cc O.Oo. 0.0

0.00 0.00 0.0
0.00 0.00 0.0

I

I

j

I

I

I

I

I

I

I

I

I

I

I

I

I
I

I

Slip Y0c-h. Elec. Term.

I It (Ml 1 Il ) V It)

l1O.00 0.00 O.00 0.00
lDD.00 0.00 0.00- O.DD

LoO.00 0.00 0.00 0.00
100.00 0.00 0.00 0.00
lOO.00 O m.00 0.00 0.00
100.00 0.00 0.00 0.00
100.00 0.00 0.00 0.00

LOO.00 0.00 0.00 0.00
lOO.c0 0.00 0.00 0.00
100.00 0.00 0.00 0.00
LOO.00 0.00 0.00 0.00
LO.00 0D00 0.00 D.00
100.00 0.00 0.00 O.0O
100.00 0.00 0.00 0.00
lO0.00 0.00 0.0O 0.00
l1C.00 0.00 0.00 0.00
lC0.00 0.00 0.00 O.0O
I00.00 0.00 0.0O o.00
500.00 0.00 0.00 0.00

O0.O00 0.00 0.pO O.0D

lO0.0D 0.00 0.00 0.DD
l10.0D .0D D.0 O0 0.00
100.00 0.00 0.16 96.B1
90.55 0.05 0.54 96.60
BO.22 0.04 0.54 96.63
69.26 0.05 0.56 96.67
57.87 0.07 0.59 96.73
46.07 0.11 0.63 96.79
33.62 0.17 0.71 96.2a
19.79 0.25 0.83 97.06
5.59 0.35 0.74 97,58
2.15 0.37 0.35 97.99
2.26 0.37 0.30 98.00

2.26 0.37 0.38 99.01
2.26 0.37 0.32 98.02
2.26 0.37 0.38 98.D3
2.26 0.37 0.3S 98.03

Term.

0.0

0.0

0.0

0.0

0.0
0.0

0.0
0.0
0.0

0.0

0.0

0.0

0.0

0.0
0.0

0.0

0. 0

0.0
0.0

0.0

0.0D

0.0

0.0

0.0

0.0

330.3
129.6

320.9

311.6
*301.7

290.3

274.7

243.4

147.6
59.2

61.3

60.9

60.9

60.9

60.0

IndmR 13P017 3
.-- ,---==---.... ......... ===

Slip Math. £lec. Term. Term.

6 3 j (1W) 0w9) V I'3 I (A)

100.00 0.00 0.00 * 0.00 0.0
100l.0 0.00 0.23 97.12 407. D

93.70 0.06 0.96 97.02 420.9
17.20 0.05 0C.07 97.07 40S. 2
20.36 0.05 0.86 97.13 401.3
73,28 D.05 0.90 97.10 396.0
65.93 0.06 0.92 97.24 390.1

5B 49 0.07 0.95 97.32 393.6
50.76 0.1D 0.99 97.41 37S.
42.76 0.13 1.05 97.49 36G.1
34.37 D.17 1.22 97.62 352.4
25.41 0.23 1.21 97.84 330.3
15.83 D.29 :1.28 98.1B .285.6
6.63 0.36 2.08 90.72 191.2
2.37 0.39 0.55 99.49 86.7
1.90. 0.39 0.40 99.29- 61.6
1.92 0.39 C.40 99.30 S1.6
1.92 0.39 0.40 99.3D G2.6
1.92 0.39 0.40 99.31 61.6
1.92 D.39 0.40 99.32 61.6
L92. 0.39 C.40 99.33 61.6
1.92 0,39 0.40 99.34 61.6
1.92 0.39 0.40 99.34 61.6
1.92 0.39 0.40 99.35! 61.6
1.92 0.39 0.40 99.35 61.S
1.92 0.39 D.40 99.35 61.6
1.92 0.39 0.39 96.94 57.7
2.02 0.39 0.40 96.76 62.5
2.03 0.39 0.40 96.78 t2.9
2.02 0.39 0.40 36.83 53.0
2.02 0.39 0.40 96.88 62.9
2.02 0.39 0.40 96.94 62.9
2.02 0.39 0.4D 97.03 62.9
2.01 D.39 0.40 97.20 G2.9
2.00 0.39 0.40 97.65 63.3
1.97 0.39 0.40 97.98 62.5
1.97 0.39. 0.40 98.0o 62.3
1.97 0.39 0.40 98.0). 62.3
1.97 0.39 0.40 98.02 62.3
1.97 0.39 I0:40 98.02 .62.3
2.97 0.39 0.40 98.03 62.3

I ,,.
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Locationi ScX2S 243 PowerStation 4.0.4M bate: 06-13-2005
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Sec.11.9A-Urit 3 Traln A rSF 7bU 13 =Mected to its dedicated RAT and expeiences a tBA¾±ith overlabping relay timer.
fh........ ....=..... .s..a..wfs rn==a Dsse=wt=ua snrab...in.......aw..tn s-.C=mt *cnau

IndXTR 13i012
x .sc=. ... * ..ta. =u=-wc fhnhfesu c .=taa

IndMA O3P01S 2
a m.... c=nU=smfpswmhn. sw=

Slip Mech. Elec. Term. Term.
I IL ) U4W) v it I (A)

MrDrR 13P017
.as ... c....... E rsW h.. .....

SliP 14ah. Elec. Term. 9Ter-n.
ISec.)

4.0D2

4.101
4.2o0
4.301
t.401
4.501
4.601
f.701
4.801
4.9D1
5.001

M.101
5.201
5.301
S.401
5.5D1
5.601
5.7.01
5.801
5.9D1
6.001
6.l0l
6.201
6.301
6.401
6.501
6.601
6.701
6.t01
6.901
7.001
7.101
7.201
7.302
7.401
7.501
7.601
7.701.

7.101
7.901
E.OC1

Slip Mech.

(8) IW)

100.00 0.00
500.00 0.00
300.O 0.00
200.00 O.00

0DO.O0 0.00
200.00 0.00
100.00 0.00
100.D 0. DO
100.00 0.00
2D0.00 0.00

3O0.0O 0.0D .

2DD.DO 0.0D
100.00 0.00
l00.00 0.00
100.00 0.00
1DO.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
10D.00 D.00

100.00 0.00
100.00 D. 00
100.00 0.00
10D.00 0.00
100.00 0,00
100.00 D.D0
100.00 0.00
2DO.O C.0D
100.00 0.00
100.00 D0D.
l00.00 0.00

100.00 0.00
100.00 0.0D
lCO.00 0.00
100.00 0.00
100.00 O.0D
l00.00 D.O0
10o.oo O.o0
100.00 0.00

Llec. Se.

wI) V (t

DO.DO D.Oa

0.00 O.0D
0.00 0.00
0.00o 0.00

0.OD O.0D
O.0D 0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 D.00
0.00 0.00

0.00 0.00

O.CO 0.00

0.00. 0.00
0.00. 0.00

0.00 0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00 0.00

D.eo O.DD
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00 0.00
O.0D 0.00
0.00 0.00
0.00 0.00
0.00 D.00

O.OD 0.00
0.00 0.00

0.0CO O.C

Term.
I IA)

o.0

0.0
0 .0

0.0
0.0

0 .0

0.0
0.0
C.D
0.0
0.0
0.0
0.0
0.0
0.0
0.0

C.0
0.0

0.0
0.0
0.0

0.0
O0.0
0.0
0.0
0.0

D.D
0.0
OD
0.0
0.0
0.0

e.0

0.0
0.0
0.0
0.0
O.0
0.0

0.0

2.26

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.2S

2.25

2.25

2.25

2.25

2.25

2.25

2.7S

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.25

2.24

2.24

2.24

2.24

2.24

0.37 0.39 9B.04
0.37 0.3B 90.05
0.37 0.38 98.0S
0.37 0.38 9B.06
0.37 0.38 98.07
0.37 0.3E 98.08
0.37 0.30 98.0E
0.37 0.38 9E.09
0.37 D.30 98.10
0.37 0.38 98.11
0.37 0.38 98.11
0.37. 0.38 9B.12
0.37 0.38 98.22
0.37 0.38 90.13
0.37 0.38 98.34
0.37 . C.38 98.14
0.37 0.38 98.15
.0.3t 0.38 93.26
0.37 0.38 98.16

0.37 0.38 98.17
0.37 0.38 98.17
0.37 0.38 98.16
0.37 0.38 98.1B
0.37 0.38 98.19
0.37 0.38 39.20
0.37 0.38 98.20
0.37 0.38 98.21
D.37 0.38 98.22
0.37 0.38 98.22
0.37 0.38 98.23
0.37 0.38 98.23
0.37 0.3S 98.24
0.37 0.38 9B.25
0.37 0.38 98.26
0.37 0.38 98.27

,0.37 0.38 98.2B
0.37 c.38 98.29
0.37 0.38 9B.30
0.37 0.38 38.31
0.37 0.38 9S.32

60.9

60.9
60.9
60.9
60.9
60.9
6D.9
60.9
60.8

EO.8
60.8

60.B
60.8
60.8
60.8

60.8

60.8
60.8
60.8
60..
60.8

60.9
60.8
60.8
60.8
60.8
60.8
60.8
60.8
60.S
60.8
60.8
60.*B
60.B
60.8

60.7
60.7
60.7

I It ) t)

1.97 0.39
1.97 0.39
1:97 0.39
1.97 .0.39
1.97 0.39
1.97 0.39
1.97 0.39
1.97 0.39
1.97 0.39
1.97 0.39
1.97 0.39
1.97 0.39

1.97 0.39
2.97 0.39

1.97 0.39
1.97 0.39
1.97 0.39
3.97 0.39

2.97 0.39
1.97 0.39
1.97 0.39
1.97 0.39

1.97 0.39
1.97 0.39
1.97 0.39
1.97 0.39
1.97 0.39
1.17 0.39
1.97 0.39
1.96 0.39

1.96 0.39
1.96 0.39
3.96 0.39
1.96 0.39
1.96 0.39
3.96 0.39
1.96 0.39
1.96 0.39
1.56 0.39
1.96 0.39

IflW) V (8) I (A)

0.40 98.0 62.3
0.40 98.04 62.3
0.40 98.05 62.3
0.40 98.06 62.3
0.40 98.07 62.3
0.40 9S.07 62.3
0.40 98.08 62.2
0.40 98.09 62.2
0.40 9B.09 62.2
.4o 98S.10 62.2

0.40 96.11 62.2
0D4C 98.11 .62.2
0.40 98,12 62.2
0.40 90.13 62.2
0.40 90.13 62.2

0.40 S8.14 62.2
0.40 98.14' 62.2
0.40 98.15 62.2
0.40 98.16 62.2
0.40 98.16 62.2
0.40 98.17 62.2

0.40 98.17 62.2
0.40 90.18 62-2
o.4o 98.19 62.2
0.40 98.19 62.2
0.40 98.20 62.2
0.40 98.20 62.2
0.40 98.21 62.2
0.40 98.22 62.2
0.40 98.22 62.2
0.40 98.23 62.2
0.40 98.24' 62.2
0.80 95.25 62.2
0.e0 98.25 62.2
0.40 98.26 62.2
0.40 98.27 62.3

0.40 98.28 62.1
0.40 98.29 62.1
C.40 98.30 62.1
0.40 98.32 62.1

0,D . Z.24 0.37 0.38 96.34 6C.7 1.96 0.39 0.40 98.34 62.1

I.
I.~...
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_________._____________.._______________________------___ _- -- -_------ _----_---------------------------------~~- ------------------ _

Sec.IIJ9A-V~nit 3 Train A ISr 1pus is conne:ted tD Its dedicated RAT arnd expepirices a DBA ViVh overlapping relpyt tiner.
....-- *NaeFv-Sw .... t=..uee=--a X ... ... *=-M.% -a .... Fsb^a tWS=fbt" t =tSS~¢=a=t=,~,==5

IndciT t3P0121

*.... =.=w .... &....... =e="s

InZdKT (3POIS 1
=S£ut--t^-==aS--=-.... *=

In&ITSR 13P057 I

v............=.... 0.4ft .... U..=-

B.201

8.3D1
B.4C2

B.SO

* .601
B.701

.80.1o

| .901

9.00

S.l0l
9.201

9,301

9.CD1

9.501

9.S0l

9.701

9.CD1

9.901

30.001

IO.2ll

ID.201

20.301

10.401
lD.SOI

IO.601

10.7D1

lO.B10l

10.901

2I.001

11.101

11.201

11.301
21.401

*- 1,5D1

11.601

12.701

ll.O0l

11.9DI

12.001

lZ.l0l

Slip

100.00

lDO.DD

100.00

lOO.DO

100.00

SOS.OO

100.00

1X0 .00

100.00

100.CO

100.00

lOD.DO

lOD19.D
100.00

lOO.DO

lDO.CO

10.0.00

200.0:
lOD.OO

100.00

lOO.DO

lOD.OD

X5ezh. Elec. Tozm:

IMW DUX) V Ilk)
_:__ --- _ ---- ___-

0.00 C.03 O.CO

o.oo o.oo. o.eo
0.00 O.DO D.OD

0.00 D.DD D.CO

O.DO 0.00 0.00

C.OO O.DO 0.00

0.00 M.D P-°O
O.D0OD.DD e.oo
0.00 D.OO D.CO
0.00 O.OD O.OD.

D.OO 0.00 D.OO
O.DD C.OD 'D.OO
0.00 0.00 0.00

0.03 0.00 0.00

O.OD 0.00 0.00
0.00 Q.OO D.OO

D.O0OA * .0 .OD

0.0 0D.OO D.DO

D.CO D.OO 0.03

0.00 0.00 O.OD

O.DO O.DO DOO
0.0D0O.DD D.DD

D.O0D0.00 0.00
0.00 0.00 0.00

0.0D0O.CO C.OO

0.00 0.00 DOD
O.OD D.CO D.OD
0.00 0.00 O.OD

0.00 0.00 C.OO

0.00 0.00 O.CO

D;tOD 0.00e O.DD
0.00 0.00 D.OO

P.CD O.CO 0.00

0.00, O.OD. O.DD
D.OO OD0DO.DO

0.00 0.00 0.00

0.00 0.00 .0.00

D.OO 0.00 0.00
D.OO O.OQ C.pO

D.03 0.00 O.OD

MD.O D.OO D.OD

Te=z. Slip

I (A) I it )
______ -----

0.0 2.24

O.D 2.24
D.O 2.24

D.O 2.23

0.0 2.73
D.D 2.23

D.O 2.22

0.0 2.21

O.D 2.21

0.0 2.11
0. 0 2.21

0.0 2.21
O.D 2.21

O.D 2.20

O.D 2.20

0.0 2.20

O.D 2.20

D.O 2.20

0.0 2.20

0.0 2.20

O.D 2.20

P.OD 2.20
* .p 2.20

0.0 2.20

0.0 2.20
O.D 2.20

0.0 *2.2D
O.b 2.20
O.D 2.20

O.C 2.20
O.D 2.20

0.0 2.20
0-0 2.20

O.C 2.20

O.D 2.20
0.0 2.20

O.P 2.20

0,0 2.20

0,0 2.20

0.0 2.20

0.0 2.20

2fech. Mlee. Term.

O) {9) V ILt)

0.37 0.383 983.36

0.37 0.38, 98.39
0.37 0.38 98.43

0.31 D.3E 98.4E
0.37 0.38 98.56

0.37 0.38 98.67
0.37 0.38 98.78

0.37 0.3a 9S S9
D.37 0.38 98.91
0.37 0.38 99.01

D.37 0.38 99 Ct.

D.37 0.3B1 99 .0S
0.37 0.38 99.09

0.37 0.38 99.211

0.37 0.3B 99.23

0.37 0.38 99:1C4

0.37 0.38 99.15

0.37 0.3B 99.15

0.37 0.38 99.15

0.37 D.3S 99.15

0.37 0.3t 99.3G

0.37 D.38 S9916
0.37 0.3S 99.16

D,37 0.38 99.26
0.37 0.38 99.17

0.37 0.38 99.17

0.37 0.38 99.27

0.37 0.38 99.17
0.37 0.35 99.17

0.37 0 .3s 99.27
0.37 0.38 S9.17

0.37 0.38 99.17
0.37 0.38 93.17

0.37 0.3B 99.26
0.37 0.38 99.lS
D.37 0.38 99.18

0.37 0.3e 99.18
0.37 0.3E 99.1R

0.37 0.38 99,1E

0.37 0.38 99.1B

0.37 0.38 59.28

Tern. Slip )Mech.

6D.7 1.96 0.39
60.7 1.96 0.39

60.17 1.96 0.39

S0.7 S.9S 0.39

60.6 1.95 0.39

60.C 1.94 0.39

6D.5 1.98 0.39
60.4 1.93 0.39
60.4 1.93 0.39

60.4 1.93 0.39
60.4 1.93 D,39
60.4 1.93 0.39

60.3 ,1.93 0.39

60.3 1.93 0.39

SD.3 1.93 0.39

6D.3 1.93 0.39

60.3 1.93 D.39

60.3 1.93 0.39

60.3 2.93 0.39

60.3 1.93 C-39
60.3 2.53 0.39

*60.3 1.93 D.39
60.3 1.93 D 39
60.3 1.93 0.39

60.3 4.93 0.39
60.3 1.S3 C.39

60.3 .1.93 0.39
60.3 2.93 0.39
CD.3 *1.93 '0.39

6D.3 1.93 0.39

60.3 1.93 0.39
6D.3 1.93 0.39

60.3 X.93 D.lZ9
60.3 1.93 0.39

60.3 1.93 0.39
60.3 1.93 0.39

60.3 1,93 0.39

60.3 1.93 0.39

60.3 1.93 0.3S

6D.3 1.93 D.39

A1EC. Tern:.

0.CO 9B.36

D.40 98.3p
0,40 9S.42

0.40 9B.4B

0.4D 98.56

D.40 9B.66

0,40 9B.-78

0.40 9B.88
D.40 98.96.
0.40 99.00

D.40 99;.03
0.40 99.06

0.40 99.09
11.40 99.12

0.40 99.12

0.40 99.13

0.40 99.14

0.4D 99.14

0.40 99.15

0.50 99.1S

O.40 99.15

0.4D 99.15

0-40 99.16

0.40 99.16
0.40 99.16

0.40 - 99.16

D.4D 99.16

0.40 99.17
0.40 99.17

D.40 99.17
0.40 99.17

0.40 99.17
0.4D 99.17

0.40 S9.17

0.40 99.17

0.40 99.17
D.CO 99.17

D.40 99.17

O.CO 9 9.17

D.40 99.17

0.4D 99.18t

'S2.1

62.1

62.1

G2 .1

62.C0

62,0

61. 9

63 .9

S1 .S

61. 8

61.S

61.Ea

61.7
61.7

61.7

61.7

61.7

Sl.7

G1.1

61 .7
E1.7

6!.7
Sil.7

6 1.7
61.7?

61.7

61,7

61.7
G:.7

G1. 7
61.7

El.?

51.71

61.7

61.7
61.7

61.7
61.7

61.7

51.7

I. ...... .. ...... . .. .. .. _....._..
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*sec.11.9A-Unlt 3 Train A 25Fbus Is cornsected to Its dedicated RhT *nd experiecneF. a PDA with OverlaPPlng.relay timer....v.... %...-~s*>-ss-s=.... an ....... M- ........ n-e ..... e .........- . .. ........ --Ouxeswst =====

Irnd-TR 13PD22 ) IndlM 13P015 I
. .=.. u .na.....a.f.. .Swr.P a ...... . C=t..c.S ..n ... Cal=-a u..

1Mm 13PO17
c=-= .... S.. =......t.S.t."...

Time Slip Macb. Xlec. Term. Tem.

F:

.tSec.) I s Z 1

22.201 1DD.O0 D.CO
12.301 100.0) 0.00
12.401 100.00 D D.OO

12.51 100.00 0.06
, 12.601 91.45 0.05

;712.70I 282.35 0.04
N1 2.8 0 1  12.90 0.04
o 22.901 63.21 0.05

13.001 53.33 0.07
t3.101 43.21 0.10

e 13.201 32.57 0.I4
I 13.3,01 20.14 0.20

13.401 7.08 0.27
-13.501 0.99 0.31

13.601 1.50 0.31
23.702 1.45 D.31
13.101 1.44 0.31
13.901 ..45 0.31
14.003. 3.A4 0.33

14.101 X.44 0.31
14.201 1.44 0.31
14.301 1.44 0.31
14.401 2.44 0.31
24.501 1.44 0,32
14,601 1.44 0.31
14.701 1.44 0.31
11.301 1.44 0.31
14.901 1.44 0.31
25.002 2.44 C.31
15.201 1.41 0.31
15.201 1.44 0.31
15.301 1.44 0.31
15.4C1 1.44 *C.31.
35.501 1.41 0.31
15.601 2<.t4 0.31
25.701 2.14 0.31
15.801 . 1.44 9.33
15.9Dl -. 1.44 0.31
16.001 1.44 0.31
16.101 2.44 0.31
16.201 1.44 C.31

0.00 0.03
0.00 0.00
0.00 0.00
0.15 95.92
0.52 95.72
0.52 95.79
0.53 95.48
0.54 95.38
0.56 96.08
0.60 96.19
0.56 9t.3t
0.77 96.78
0.82 97.87
0.27 98.61
0.33 98.69
0.31 98.70
0.31 98.71

0.31 98.72
0.31 98.73
0.31 93.74
0.31 98.75
0.31 98.76
0.31 98.77
0.31 98.77
0.31 98.78
0.31 98.78
D.31 98.79
0.31 98.79
0.31 58.79
0.31 98.80
0.31 93.80
0.31 98.B1
0.31 98.82
0.31 58.83
0.31 98.85
0.31 98.87

0.31 38.90
0.31 98.91
0.31, 9.92
0.31 9B.92
0.31 98.92

0.0

0.0

0.0
323.0

327.6
320.3
312.9
305.3
297.3
288.2
276.0
255.1
18s.
52.2

53.1
53.8

50.8
50.8

50.8.
S0. 8.
50.8

50,8
50.8a
50.8

50.8

50.8

50.8
50.8
50.8

SO .8

50.8
50.S
50.8
50.7

50.7
SO.B,
50.7

IMW) V-1%k I WA)

Slip Heech.
I IL ) tr.s)

2.20 0.37
2.20 0.37
2.20 0.37

2.20 0.37
2.37 0.37
2.36 0.37
2.36 0.37
2.35 0.37
2.35 0.37
2.35 0.37
2.34 0.37
2.33 0.37

2.23 0.37
2.23 0.37
2.23 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37

2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37
2.22 0.37

2.22 0.37
2.22 0.37
2.22 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37

Elec.. Term.

611M) V it)

0.35 99.1B
0.38 99.18
0.38 99.29
0.37 96.D5
0.38 95.88
0.38 9S.95

*0.38 96.03
0.38 96.13
0.38 96.22
0.38 94-34
0.38 36.50
0.38 96.92
0.34 97.98
0.38 9B.60
0.38 98.68
0.38 98.69

0.38 98.70
0.38 98.71
0.3B 98.72
0.38 98.13
0.38 98.74

0.38 98.15
C.38 98.75
0.38 98.76

0.38 98.71
0.38 38.77
0.33 98.78
0.3B 98.78
0.38 98.78
0.38 9B.79
0.38 9835
0.38 98.80
0.38 93.81
0.38 98.82
0.38 9. 84
0.38 98.8S
0.38 93.89
0.3e 98.90
0.38 98.92
0.38 98.91
0.38 98.91

Term.

60.3
60.3
50.3

56.9
62.9
62.0
52.0
61.9
61.9
61.8
62.8
61.8
61.7
S0.9
6Q.6
60.S
60.5
50.S
6D.S
60.5
60.5
60.5
60.5
60.5

60.5
S0,5
60.5
60.5
5D.S
60.5
60.5
60.5
60.5
60.5
60.5
650.5
60.5

60.4
60.4
60.4
S0.4

Slip )12cb.
gqt ) (li)

1.93 0.39

1.93 0.39
1.93 D.39
1.93 0.39
2.05 0.39
2.06 0.39
2.05 0.39
2.06 0.39
2.05 0.39
2.05 0.39
2.04 0.39
2.04 0.39
1.99 0.39
1.95- 0.39
1.95 0.39
1.95 0.39

1.95 0.39
1.94 0.39
2.94 0.39
1.94 0.39
1.94 0.39
1.94 0.39
1.94 0.39
1.94 0.39
1.94 0.39
1.94 0.39
2.94 0.39
1.94 0.39
1.94 0.39
1.94 0.39
3.94 0.39
1.94 0.39
1.94 0.39
1.94 0.39
1.94 0.39
1.99 0.39
1.94 0.39
1.94 0.39
2.94 0.39
1.94 0.39

1.94 0.39

lec. Terra. ?crm.

INA5) V 1) I (A)

0.40 99.38 61.7
0.40 39.18 61.7
0.40 99.18 6 1.7
0.39 9G.04 5 1. 3 N

0:39 9S.98 62.7 I(MTIlL
0.40 95.94 63.5 CtM
0.40 96.03 63.4 tzR
0.40 96.12 63.4
0.40 95.22 t3.3 1piZ-
0.40 96.33 63.3
0.40 96.50 63.2 55E
0.40 96.91 63.3 BUS
0.40 97.97 63.5
0.40 98.59 62.5
0.40 98.67 61.9
0.40 98.89 6:.9
0.40 98.70 65.9
0.40 98.'t1 * 61.9
0.40 98.72 61.3
0.40 5B.72 62.9
0.40 98.73 61.9
D.4D 98.74 65.9
0.40 98.75 61.9
0.40 98.76 61.9
0.40 98.76 61.9
0.40 98.77 61.9
0.40 98.77 61.9
0.40 98.78 61.9
o.4D 98.78 6i.5
0.40 98.78 61.9
0.40 98.79 6:.9
0.40 98.79 61.9
0.i0 98.B0 61.9
0.40 98.81 61.9
0.40 98.83 Sl.9
0.40 98.86 61.9
0.4D 98.83 6C.9
0.40 98.90 61.6
0.40 98.90 61,E
0.40 98.91 61.9
0.40 98.91 61.£

_I ,__ _ . .................. __ ... ........... .. _._.____ _._... ... _-.. .... ......



CCN No.

tDYNAMI STAB=ILITY
ProJect: £4C-082jt2-PCCN W-19 Sh: =sW.* ... s---e Page, 176
Locationi: Saws 203 PowerStation 4.0.4!1 Date: 0G-23-2005
Contract:. SuI: SCALEDISON
L~ngineer: Ric Cab5ing Study Case: CASEI 11-A-DR File: Son9923

__ - -- - -_______._.-- -_- -- -_- -- - -- - -- - -- - -- - -- - -- ---- ___-__._-- ---__ __ _. -_ .---- __- _---- : - - - -------------------- _

sac.11.9?A-lnit 3 Train A.ESF bus is connectnd to its dedicated RAT anzd experiences & DBA with OTvriaPping :elaq tfimer.
wa-s~a:bwu;--ras-tR--wet-=-ets s^^ Ww"---ewtwi--"=--*ts-wt~=C-s~wDse:-t...........-- ........Cuxga==

t

I
I

I
b.

I

1See .

16.301

17.101

167.301

16.501
l7Jo~l
17.101

'17.301

27.901

17.501

17.701

18.001
18.I01

18.301

18.901

19.00I

*19.101

19.201
19.3Cl
lg9. C1
19.501

19.601

19 .701
19 .601
Is .901
20.001
20 .l01
20 .201
20.301

Ind=B 13PO12

Slip Hecbl. Zlec. Tem. 'Tarr.
I Ph ) (0) pfw) v I %) I fy

) IndlfrR 13P015 I Urdn O3P017
e- ........ -- s" w~sw"=wt es-..-e......-e .... e ... =

1.

6)

Slip M5ech. %loc. Term.
' I % )INW fr.) v 110
__ -- --- - _ _ -- - ----

Sernr. Slip

5 IA) . I -% )
_____ -__ --- _ ---- -----

1.44
1.44

1.C4

2.44

1 .CS'

1.44
1.44

1. 44

1.47

1.44j

1.41

1.44

1.4 7

1.46

1.47

1.46

2.46

1.45

1.46

*1.46

1.45

%.4t

1.C6

1 .45

1.44

1.44

1.44

1.44

1.44

l .44

2.44

1.44

1.44

*1.44

1.64

D0,31

0,31

0.31

0.31

0.31

0.31

0.31

0.31

0.31

0.31

0.31

0.31

D0.31

0.31
0.31

0.31

0.31

0.31

0.31

0.31

0.31

0.31

D0.31

0.31

0.31

0.31

0.31.

0.31

0.31

C0.31

0,31

0.31

0.31

0.31

0.31

0.31

0.31

0.31

0.31

0.31

0.31

0.31 9B.92
0.31 98.93
0.31 95.93

0.31 9R.93

0.31 9t.93
D.31 91.94
D0.31 9B .94

0.31 98.94

0.3I 98.95

Dal} 98.§5

0.31 9B.96

0.31 9B.37

0.31 97.95

0.31 97.94

0.31 97.S8
0.31 99-0

0D.31 9g.08

0.31 9 B.13

0.31 9 B .7

0.31 93.20
D0.31 98.23

C.31 981.27

D.3 90.30
0.31 98.34

0.31 98.41
0.31 98.57

,C.3198e

0.31989

0.31 9B.90

0.31 98.91

0.32 98.91

0.31 903.91

0.31 98.-91

0.31 98.91
0.31 9S.91
0.32 9B.92
0.31 95.92
0.31 9B.92
0.31 98.92
0.31 98.92
0.31 98 .92

5C0.7

50.7
S0.7

.50.7
SD .7
S0.7
50.1
50.7
50.7

50.7

*-49.3

51.1
51.1
51,1
51.1

51.0

51.0
51.0

§1. .C
51.0
51.0

S} .C,
51. C
51. 0
50.9
50.8
5D .7
50.7
S0.7
so:7
50.7
50.7
5D.7

S0.7
5D0.7
50.7
50 .7

50.7
50.7

2.21
2.21
2.21
*2.21
2.21
2.21
2.21
2.21
2.21
2.21

2.21
2.21
2.21
2.26
2.26
2.26
2.25
2.25
2.25
2.25
2.25
2.25
2.24
2.2 A
2.24
2.23
2.22
2.22
2.21
2.21
2.21
2.21
2.21
2.21
2.21
2.21
2,21
2.21
2.21
2.21
2.21

D.37 0.38 98.92
0.37 0.38 98.92
0.31 0.38 93.92
0.37 0.3B 9B.92
0.37 0.3S 5D .92
0.37 0.38 911,91
0.37 0.38 99.93
0.17 0.3B 98.93
0.37 0.38 9B.94
0.37 C.38 98.94
0.37 0,3t 98,95
0.37 0.38 9a.96
0.37 0.37 97.94
0.37 D.38 97.93
0.37 0.3e 97.97-
0.37 0.38 98.03
0.37 0.38 98.C7
0.37. 0.38 98.112
0.37 o.30 9e.16
0.37 0.3B 98.19
0.31 0.38 98.22
D.37 D.38 98.26

D.37 0.3E 90.29
0.37 0.3B 98.33
D.37 D.38 98.40
0.37 D.3S 98.56
D.37 0.38 9B.81
0.37 0.38 98.8B
0.37 0.38 9B.S9
0.37 0.3B 9S.90
C.37 0.39 9B.90
0.37 0.3B 98.90
D.37 0.38 98.90
0.37. 0.38 98.9C
0.37 0.38 9B.90
0.37 D.38 98.91
0.37 0.38 98B91
0.37 0.38 98.91
0.37 0.38 SB.91
0,31 0.38 9S.91
0.37 0.38 S8.91

S0.4
6C0.4
SO;C4

60,4
t0.4
6D,4
60.t
SC .4

6C .4
60,4

S0.4
60 4-
S9 .1

60.9
60.9
6C0.9

60.9
60.9
E0.3
6C.B
6C.8
60.8

60.8
60.S

60.7
6D0.7
60.t
6D.S
60.4
S0.4
60.C
60.4
60.4
SD.4
60.4
60.4

6D.4
6C.4
60.t
SO.4

60.4

1.94
1.94
1.94
1.94

1.94
1.94
1.94
1.94
1.94
I.94

1.94
1.93
I '.;
1.97
1.97

12.96

1. 97

1.97
1.97
1.97
1,94

1.96

*1.964

1. 96

1.96

1.964

2.94
X .94

1.94
I. 9t

2.94

1.94

1.94

Maech. Elec. Trmn. Ter.nn

INW) IMd) V IS) I1IA)

0.39 0.4D 98.92 61.B
0.39 0.40 90.91 61.8
0.39 0.4D 9B.92 611.6

0.33 0.40 98.92 61.B

0.39 0.40 98.92 62.8

0.39 0.40 g9B.92 6 . S

0.39 0.40 s.s8.9 61.8

0.39 0.40 98.93 6.1.8

40.39 0.40 9B.94 61.8

0.39 0.40 92.94 E1.9f

0.39 0.40 98.96 61.8

0.39 0-39 97.93 60.2

0.39 .D.4D 97.92 62.2

0.39 0.4D 97.97 :62. 3

0.39 0.40 98.02 62.3

0.39 D.40 9a.o7 62.3

0.39 0.40 98.11 G2.3

0.39 0.40 98.25 62.2

0.39 D.40 98,19 62.2

D.39 0.40 98,22 62.2

0.39 0.40 98,25 62.2

0.39 0.40 98.28 62.2

0.39 D.-4D 98.33 G2.:

0.39 0.40 98.40 62.:1

0.39 0,40 9S.56 62.2

p0.39 0.40 58.91 62.1

0.39 0.40 98.87 61.9

0.39 0.40 9B.119 *61.S

D.39 0.4D 98.Bg 61.8

0.39 0.40 98.Bg 61.£

D.39 0.40 9B8.9 S1.8

0.39 D.&0 98.9D 61.8

0.39 0.4 D9B.9D S . S

C.33 0.40 9B.9D S1.S

0.39 0.40 98.90 bl. B
D.39 0.40 98.90 . S1. S

0.39 D.4D 98.9D S1. B
0.39 0.4D 98.9D 61. s

D.39 0.4D qP8.ql 61.S
0.39 0.4D 98.91. 61. P
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CCN No.

r 4C1 DYNlXHC STABILITY
Project: rAC_082,7t2-?CC:N 1119 'Sht jj- -=,-,,-,.. .=...a.... Z

LocatiCn; S0IMS 253 PowarStation 4.0.4JN

Ccntracti

Page: 177
Date: 06-13-2005
SNM SCAlDIS0N

xngineexe: nic cabiling 6tudy Cases C^A=.B-A-MR Mil: soflOS23
- _ ._-_-- - -------- _--_---------------------------------------------- ----------------- ------a-----------------------y--

Sac.l1.9;4-VnAt 3 Train A F'Sp ?Ss Is comnectjed to lts dedicated RAT and experie,;cL-3 a DBA with overlapping relay tlmcr.
Asr..$* ... X S.-* ... ...... ...... .... .....=X ^w> t-r^D£=ttD->-X-Dt=a * R Swe^tlr^Z9..."=t=

iLH*17 132012
.aaWrbr X.a ... aSekW...s .S..2 3S

Time

* 20.402
20.501
20.5D1
20.6C1
20.701
20.0Dl
2D.901
21.001
21.l01
21.201
21.301
21.401
21.501
21.601
,1.701
21.801
21.901

22.002
22.101
22.201
22.301
22.401
22.501
22.601
22.701
22.E01

22.901
23.001
23.101
23.201
23.301
23.401
23.501
23.601
23.701
23. t01
23.901
24.001
24.101
24.201
24.301
24.401

Slip Meac). Elec. Terin.
I % ) 0110 p"9 V (1k

2.44 0.31 0.31 98.92
1.44 D.31 0.31 98.92
1.44 0.31 0.31 9J.92

2.48 0.31 D.31 93.93
2.44 0.32 0.31 98.93
1.44 0.31 0.31 98.93
1.44 D.31 0.31 98.93
2.44 0.31 0.31 98.g3
3.44 0.31 0.31 9S.94
1.44 0.31 0.31 98.94
1.44 0.31 0.31 98.94
1.44 0.31 0.32 38.94
1.44 0.31 0.31 98.95
1.44 0.31 0.31 98.36

1.44 0.31 0.31 98.97
1.44 0.31 0.31 98.98
1.44 0.31 0.31 99:80
1.44 0.31 0.31 99.02
2.43 0.31 0.31 99.20

1.43 0.31 0.31 99.05
1.43 0.31 0.31 99.09
1.43 0.31 0.31 98.95
2.44 0.31 0.31 9B.90

1.44 0.31 0.31 98.89
1.44 0.31 0.31 91.89
1.44 0.31 0.31 98.89
1.44 D.31 0.31 98.89
1.C4 0.31 0.31 95.89
1.44 0.31 0.31 95.59
1.44 0.31 0.31 95.89
1.44 0.31 0.31 98.89

1.44 0.31 0.31 9.309
1.44 0.31 0.31 98.90
3.44 0.31 0.31 98.90
2.44 0.31 0.31 9E.90
1.44 0.31 0.31 98.90
1.44 0.31 0.31 98.90

1.44 0.31 0.31 88.9l
1.41 0.31 0.31 95.91
1.44 0.31 0.31 98.91
1.44 0.31 . 0.31 98.91

Te=
I (I

50,

So.
50.
5D .

50.
50.

5D,sD

50
SO.
50~
SD
50
50
5D
50

50
5D
50
so
50
S5
5o
50
50
50
50
50
50
so
50
50
so
50
so
50
50
50
50
5s

) rcbrR 13P21S

3. slip Nech. Elee. TerM. Tren
It 41.1f) trsl V (06) I (

,7 2.21 0.37 0.38 98.91 t0.
.7 2.21 0.37 0.38 98.91 t0.
.7 2.21 0.37 0.38 95.92 60
.7 2.21 0.37 0.38 98.92 60
.7 2.21 0.37 0.38 98.92 60.
.7 2.21 D.37 0.38 95.92 60
.7 2.il D.37 0.38 98.92 60.
.7 2.21 0.37 0.38 98.32 60
.7 2.21 0.37 0.38 98.93 60.
.7 2.21 0.37 0.38' 98.93 60
.7 2.21 0.37 0.38 98.93 60
.7 2.21 0.37 0.38 38.94 60
.7 2.21 0,37 0.38 98.94 60
.7 2.21 D.37 0.38 98.95 60
.7 2.21 0.37 0.38 9B.95 60
.7 2.21 0.37 0.38 95.97 60
.7 2.23 0.37 0.38 98.99 60
.7 2.21 0.37 0.38 59.02 6p
.7 2.21 0.37 0.38 99.04 60
.7 2.21 0.37 0.38 99.07 . 60
.6 2.21 0.37 0.38 99.08 60
.5 2.21 0.37 0.38 98.94 60
.7 2.21 0.37 0.3B 98.89 60
.7 2.21 0.37 0.38 98.88 60
.7 2.21 0.37 0.38 98,88 S0
.7 2.21 0.37 0.38 98.88 60
.7 2.21 0.37 0.38 98.86 60
.1 2.217 Q.37 0.35 98.88 60
.7 2.21 0.37 0.38 98.88 60
.7 2.21 0.37 0.36 98.88 60
.7 2.2r 0.37 0.38 88.89 60
.7 2.21 0.37 0.38 98.59 60
.7 2.21 0.37 0.38 98.89 60
.7 2.21 0.37 0.38 .98.89 60
.7 2.21 0.37 0.38 98.89 60
.7 2.21 0.37 0.38 98.59 68
.7 2.21 0.37 0.38 38.89 60
.7 2.21 0.37 0.38 98.90 ,o
.7 2.21 0.37 0.38 98.90 60
'.7 2.21 0.37 0.38 95.90 60
'.7 2.21 0.37 0.38 98390 60

I Xnd- 13P017
4, = t 4 4 6 4 f l 33=^ gf e- =s= 

4 2 4  
c=

n. Slip Mach. EXled. ten. Term.
A) I IL) INW) t M V (IL) (A)

…____-~----*--r.-
1.94
2.94
1.94
2.94
1.94
2.90
1,94
1.94
1.94
1.94
1.94
2.94
1.94
1.94
Z.93
l.93
1.93
1.93
1.93

1.93
1.93

1.93
1.94
1.94
1.94
1.94
1.94

1.,94
1.94
1.94
1.94
1.94
1.94
1.94

1.94
1.94

1.94

1.94

1.94

0.39 0.40 98.91
0.39 '0.4D 98.91
0.39 0.40 98.91
0.39 b.40 98.91
0.39 * 0.40 98.91
0.39 0.40 98.92
0.3b 0.40 95.92
0.39 0.40 98.92
0.39 0.40 98.92
0.39 0.40 38.92
0.39 0.40 90.93
0.39 0.40 98.93
0.39 0.40 98.94
0.39 0.40 98.94
0.39 0.40 98.95
0.39 0.40, 90.96
0.39 0.40 98.98

0.39 0.40 93.01
0.39 0.40 99.04
0.39 a.40 99.06
0.39 0.40 99.07
0.39 0.40 99.94
0.39 0.40 38.88
0.39 0.40 98.87
0.39 0.40 98.87
0.39 0.40 98.87
0.39 0.40 98.87
0.39 0.40 98.88
0.39 0.40 98.88
0.39 0.40 98.88
0.39 0.40 98.88
0.39 0.40 98.88
0.39 0.40 98.88
0.39 0.40 98.89
0.39 0.4D 98.89
0.39 0.40 98.89
0.39 0.40 98.89
0.39 0.40 93.99
0.39 0.40 98.89
Q.39 0.40 9B.89
0.39 0.40 9B.89

61.S

61.8
61.8
61.8
61.0

61.6
61. 8
61.8
61.8a

61.8
61.8

61.8

61.8
61.6

61.5
61.S
61.8

61.8

61.7
61.5
61.8
61.8

63.C
61.8

G1.8
E1.B
G1.8
Sl .8
~61.E
61.8
531.
61.8
61.8
61.8
61.6

61.E
61.3
61 .9

I_ _. ._ . _. . _. _. _



CCN No._______

DYNQAMC STAB1ILIT
Project; C4C-082,R2-FCCN 1. S~t 1 __ N-1. ,=5
LocStion: SOGS 20 PowerStation 4.0.CN
Contrart i

Pagel 178
Pete: 0C-13-2005
SN: S=ALBDISON

or.ginseri )Uc Cabiling Study Case: CASEX.B-A-D r ile.,: Songs23
._______.-_ ____- -- - - -_ _- ----S--- -- i-.------------ ------------ ----- ------- --_ --- _______- _ _ _------- ------ ------- --

S~e.11.9X-Unit 3 Train A ESF bus is. connected to~its dedicated RAT and experiences a M~ Wktb overlappingwrelay timer.
tW..% ... ... ..... P...-a=-- =-r~t--wff^-:-wtw-* ae_--.... -o-- .......... - ....~seg~w====t=

lnudMT (32012 )
boufWtP h...hWm . ..t..flaS .W...C.=

tSac:)

24.501
24.601
24.701

24.901
25.001
25.101
25.201
25.301
25.401

25.501
25.601

* 2S.701

25.B01
25.901
26.031
26.101
26.201
26.301

26.401
26.501
26.601
26.701
26.801
26.901
27.001
27.101
27.201
27.30l
27.40D
27.501
27.601
27.701
27.801

27.801
28.001
28.201
28.201
28.301
28.401

28.521

Slip )aee. Elec. Term.
1 % ) .06) g*W) V it)

.. - .__ ----- -----

1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 0.31
1.44 . 0.31
1.44 0.31
1.44 .0.31
1.44 0.31
1.44 0.31
1.44 0.31
3.44 .0.31
1.43 0.31
1.43 0.31
1.43 0.31
1.43 0.31
1.43' 0.'31
1.43 0.31
1.43 0.31
1.43 0.31
1.43 0.31
1.43 0.31
1.43 0.31
1.43 0.31
1.43 0.31
1.43 0.31

0.31 9B.91
0.31 98.91
0.31 98.91
8.31 99.92
0.31 98.52
0.31 98.92
0.31 ga.92
0.31 98.92
0.31 90.32
0.31 98.92
0.31 9B.32
0.31 92.93
0.31 98.93
0.31 93.93
0.31 98.93
0.3i 95.93
C.31 98.93
o.3a 98.9t
0.31 9 B.94
0.31 98.94
0,31 98.95
0.31 90.95
0.31 98.96
0.31 98.91
0.31 93.96
0.31 99.00
0.31 99.03
0.31 99.06
0.31 93.0B
*0.31 99.09
C.31 99.09
0.31 99.09
0.31 99.09
0.31 99.09
0.31 99.09
0.31 S9.09
0.31 99.09
C.31 99.C9
0.31 99.09
D.31 99.09
0.32 99.09

'9ezrn.

I (A

50.7
50.7
50.7
50.7

SD .7
50.1
50.7
50.7

50.7
50.7
50.7
50.7
50.1

50.7
50.7

50.7
50.7
50.7

SC.7
50.1
50.7
50.7
50.1
50.7
50.7

50.7

50.7
50.7
50.7

50.6
50.6
50.6
50.6

50.6
50.6
50.6
50: 6

50.6
30.6
50.6
S0.6

IndWTM 13POlS 3

Slip llecb. Elec. T2ern. Term.
( 9 ) OMS VWS) V (lb) I (A)

----- ----- ----- -------___

2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0,37
2.21 0.37
2.21 0.37
2.21 0.37
.2.21 0.37
2.21 0.37
2.21 *0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21 0.37
2.21. 0.37

0.38 98:9D

0.38 9B.9D
0.38 98.90
0.38 99.91.
0.38 98.91
0.38 98.91
.0.38 9B.91
0.38 99.91
0.38 98.91
0.38 98.91
0.38 98.92
0.38 98.92
0.38 98.92
0.38 98.92
0.38 98.92
0.38 98.92
0.38 98.92
0.38 90.93
0.38 99.93
0.35 98.93
0.38 98.94
0.38 98.94
0.35! 98.95
0.38 98.96
0.38 98.97
0.38 98.99
0.38 99.02
0.38 99.05
0.3B 99.07
0.38 99.08
0.38 99.08
0.38 99.08
0.38 99.08
0.38 99.08

0.38 99.08
0.38 99.08
0.38 99.C8
0.38 99.0O
0.3B * 99.05
0.3 99 .0S
0.38 99.08

Ind= (3017

60.4
60.4
60.4
6D.4
60.4
60.4

60.4
60.4
60.4

60.4
60.4
60.4
60.4
60.4

60.4

60.4
60.4
60.4
60.4
60.4
60.4
60.4
60.4
60.4
S0.4
60.4
60.4
60.4
60.4
60.4
60.3
60.3
60.3
60.3
60.3
60.3
60.3
60.3
60.3

60.3

Slip ech . Elac. qernn Ter:n.
I 1) 0014) V it) I (A)

1.94 0.39 0.40 99.90 61.S
1.94 0.39 D. 0 98.90 61.B
1.94 0.39 0.40 98.90 61.
1.94 C.39 0.40 98.9D 61.8
1.94 0.39 0.40 98.90 61.8
1.94 0 0.39 0.4D 98.90 61.2
1.94 0.39 0.40 93.90 61.6
1.94 0.39 0.40 98.91 61.8
1.94 0.39 0.4D 98.91 61.8
1.94 0.39 0.40 90.91 61.8
1.94 0.39 0.40 98.91 51.8
1.94 0.39 - 0.40 98.91 61.8
1.94 0.39 D.40 98.91 61.8
1.94 0.39 0.40 S8.91 61.8
1.94 0.39 0.40 98.92 tl.S
1.94 0.39 0.4D 98.92 61.3
1.94 0.39 0.40 98.92 61.8
1.9t 0.39 0.CD 98.92 61.E
1.94 0.39 0.40 98.92 61.3
1.94 0.39 0.40 98.93 S1.8
1.94 0.39 0.40 98.93 62.8
1.94 0.39 0.4D 98.94 61.8
1.94 D.39 0.40 98.94 61.8
1.93 0.39 0.40 98.95 61.8
1.93 0.39 0.40 jB.97 61.8
1.93 0,39 0.40 98.99 61.8
1.93 0.39 0.40 99.D2 61.8
1.93 0.39 0.40 99.05 61.8
1.93 0.39 0.4D 99.05 6$.8
1.93 0.39 0.40 99.07 63.7
1.93 0.39 0.40 99.00 61..7
1.93 *0.39 0.40 39.08 61.?
1-93 0.39 0.40 99.00 61.7
1.93 0.39' 0.40 99.08 51.2
1.93 0.39 0.40 99.oe 61.7

1.93 0.39 0.40 99.08 61.7
1.93 0.39 C.40 99.08 61.7
1.93 0.39 0.40 99.08 61.7

.1.93 0.39 0.40 99.08 E .7
1.93 0.39 0.40 99.05 C1.7
1.93 0.39 0.40 99.06 61.7

';



CCN No.__ _ _ _

Projseti Z4C-O82.TR2-PCVJ N3.19 Sht Co. ... Pages 379
Location: SMMS 253 Powersrtation 4.0.4N Datat 06-13.2005
Cohntract: S~: SCALEVXSaN

Zraineer: Xlc Cabiling Study Case: CASE1.2-A-0R r'ile: Sengs23

Ser.11.9A-Unit 3 Train A Esr bus Is connected to Its dedicated Rh?7 and .ecpeeriences a XDOA with ovurlap~ping r~elaY t mr.

Ird347. 13P312 3 lfb(T9 13PDIS I Ind&qlm 133017

irum Slip Haech. Elec. Termn. Term. Slip Mech. Blec. Term. -Term. Slip Maech. Else. -Term. Term.
*tsec.) f % Ir41 tywl v(I) 2 WA (% IL (W.)l 05w) V (IL I fAI ( %) (MW0) (N5) v (b x (Al

211.601 1.43 0.31 0.31 39.09 50.6 2.21 0.37 0.387 99.08 60.3 1.93 0.39 0.40 99.09 EI.)
25.701 1.43. 0.31 0.31 99.09 50.61 2.21 0.31 0.38 99.08 60.3 1.93 0.39 0.40 99.08 t
26.001 3.43 0.31 0.31 99.09 50.4 2.21 0.37 0.38 99.08 60.3 1.93 0.39 0.40 99.08 61.,7
29.901 2.43 0.31 0.31 99.09 50.6 2.21 0.37 0.38 99.08 60.3 1.93 *O.39 0.40 99.08 61.7
29.002 1.43 0.31 0.31 99.09. 50.6 2.21 0.37 0.30 99.08 60.3 1.93 0.39 0.40 99.08 6i.7
29.101 1.42 0.31 0.31 99.83 10.6 2.21 0.77 0.38 99.08 60.3 1.93 0.39 0.40 99.08 61.7
29.201 1.43 0.31 0.31 99.09 50.6 2.21 0.37 0.38 99.08 60.3 1.93 0.39 0.40 99.08c 81.1
29.301 1.43 0.31 0.31 99.09 50.1 2.22 0.37 0.38 99.08 60.3 1.93 0.39 0.40 99.08 81.'7
29.401 1.43 0.31 0.31 99.03 50.6 2.21 0.37 0.28 99.08 60.3 1.93 0.33 o..o 99.08g 61.7
29.5021 1.43 0.31 0.31 99.09 50.6 2.21 0.31. 0.39 99.06 60.3 1.93 0.39 0.40 99.,06 8 .
29.601 1.43 0.31 0.31 99.09 50.6 2.21 0.37 0.38 99,08 60.3 1.93 0.39 0.40 99.00 61.1
29.701 3.43 0.31 0.312 90 50.6 2.21 0.37 0.38 99.08 60.3 -1.93 0.39 0).40 99.08 .1.

29.801 3:43 0.31 0.31 99.09 50.6. 2.21 0.37 0.38 99.08 60.3 1.93 18.39 0.40 93.08 61.17
29.901 1.43 0.31 0.31 99.09. 50.6 2.21 0.37 0.38 99.08 60.3 .1.93 0.39 0.4D 99.08 61.7
30.001 1.43 0.31 0.31 99.09 50.6 2.21 0.37 0.38 99.08 60.3 1.93 0.39 0.40 93.085 1.-7
30.101 1.43 0.31 0.31 99.09 50.6 2.21 0.37 .0.38 99.08 60.3 1.93 0.39 0.40 99.08 61.1
30.201 1.43 0.31 0.31 99.09 50.6 2.21 0.37 0.38 99.08 60.3. 1.93 0.39 0.40 99.08 61.7
.30.301 1.43 .0.31 0.31 99.09 50.6 2.21 0.37 0.38 99.06 60.3 2.93 .0.39 0.40 99.08 61.7

30.401 1.43 0.31 0.31 39.09 50.5 2.21 0.37 0.38 99.08 60.3; 1.91 0.29 0.40 '99.08 61.7
30.501 2.43 0.31 0.31 99.C9 50.6 2.21r 0.37 0.38 99.08 60.3 1.93 0.39 0.4a 99.08 61.7
30.601 1.43 0.31 0.31 99.09 50.6 '2.21 0.37 0.38 99.08 601.3 2.93 0.39 0.40 99.08 61.7
30.701 3.43 0.31 0.31 39.09 50.6 - 2.21 0.317 6.33 99.08 60.3 1.93 0.39 0.40 99q. 08 61.7
30.801 1.43 0.31 0.31 99.09 50.6 2.21 0.31 0.381 99.08 60.3 1.93 0.39 0.40 99.08 61.7
30.901 2.43 0.31 0.31 99.09 50.6 2.22 0.37 0.38 99.08 60.3 1.93 0.39 0.40 99.06 61.7
31.001 1.43 0.31 0.31 99.09 50.6 2.21 0.37 0.38 99.08 60.3 1.93 0.39 0.40 99.08 61.7
31.101 1.43 0.31 0.33 99.09 50.6 2.21 0.37 0.38 99.08 60.3 1.93 0.39 0.40 99.03 61.7
31.201 ;.43 0.31 0.31 99.09 50.6 2.21 0.37 0.38 99.08 60.3 1.93 0.39 0.40 99q.08 62.7
31,301 1.43 0.31 0.31 90.0b 5U.6' 2.21 0.37- 0.38 99.08 60.3 2., P3. 0.39 0.40 9,9.08 61.7
31.401 1.43 *0.31 0.31 89.09 50.6 2.21 0.37 0.38 39.08 50.3 1.93 0.39 0.40 99.08 61.7
31.501 1.43 0.31 0.31 99.03 30.6 .2.21 0.37 0.38 99.06 60.3 .1.93 0.39 0.40 99.08 61.7
31.601 1.43 0.31 0.31 99.09 50.6 2.21 0J.37 0.38 99.06 60.3 1.93 0.39 0.40 99.08 6:.7
31.1701 1.43 0.31 0.31 99.03 50.6 2.21. 0.31 0.33 99.08 60.3 1.93 0.39 0.40 99q.08 51.7
31.801 1.43 0.31 0.31 99.09 30.6 2.21 0.37 0.38 99.08 60.3 2.93 0.33 0.40 99.08 61.7
31.901 1.43 0.31 0.31 99.09 50.6 2.21 0.37 0.38 .99.08 60.3 1.93 0.39 0.40 99.08 61.7
32.001 1.43 0.31 0.31 99,09 50.16 2.21 'D. 37 0.38 99.08 60.3 1.93 0.39 0.40 9.9.08 61.7
32.101 1.43 0.31 0.31 99.09 50.6 2.21 0.37 0.381 99.08 60.3 1.93 0.33 0.40 99.08 62.7
32.201 1.43 0.31 0.31 99.09 58.6 2.21 0.37 0.38 99.08 60.3 1.93 0.39 0.40 99.00 61.7

32.301. 2.43 0.31 0:31 39.09 50.4 2.21 0.37 0.38 99.08 60.3 1.93 0.39 0.40 99.08 61..1
32.401 1.43 0.31 0.31 99.09 50.6 2.21 0.37 .0.38 33.08 60.3 1.93 0.39 0.40 93.08 61.7
32.501 1.44 0.31 0.30 35.42 46.0 2.21 0.37 0.36 95.41 55.9 1.93 0.39 0.38 95.41 55.7
32.501 1.55 0.31 0.31 35.12 52.2 2.40 0.37 0.38 9S.11 62.4 2.08 0.39 0.39 95.10 63.0



CCN No.

M'XM5 SUABILITY
Project: V4C-032,22-PCC U-l9 Sht 29 7• a.. .*s.a...=.
Location% FaUS 213 PoverStation v.0.41
Centrac;s

Pager IBD

Datt: 06-13-20D5
6N: SCATISON

: Engineers Ric Cabiling Study Case: C&SEI.P-A-0n . Flle: Songs23
___ -____.__ _________-_---_---- - - -_, - - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - ----- ----- ______ -- - -- - - -- - -- - -

Sec.11.91A-Unit 3 Train A TSF bus is cer.nected to its dedicated RAT a-d experiences a DM3 with overlapping relay timer.
a....sh... .......es.=....e..s s--s-ascsu .-..=s ..sssw.sf.*.. ....=.*MWC rt-=StWmC=t==ra s...-.-

UndTA 13P022 2 :nd)TA 13FD15 .

.... beSt....W=......=aS..S.S.m..... WSst*S=-...........S...a

Tils Slip Hech. Elec. Tr-M. Term.
(Sec. I ( 9 1 -) (Wf) V (4) 1 (Al

32.701
32.801
32.501
33.001
33.201
33.201
33.301
33.401
33.501
33.601
33.701
33.B0l
33.301
34.001
34.lDl
34.201
34.301
34.401
34.501
34.6D1
34.701
34.801
34.901
35.001
35.0l1
35.201
35.391
35.401
35.501
35.601
3S.701
35.8B1
35.901
36.001
36.201'
36.201

36.301
36.401
36.501
36.601

36.701

1.56 0.31
1.56 -0.31
1.5S 0.31
1.55 0.31
1.51 0.31
1.25 0.31
1.S2 0.31
1.52 0.31
1.52 0.31
2.52 0.31
1.52 0.31
1.51 0.31
1.51 0.32
1.51 0.3.1
2.51 0.31
2.S1 0.31
1.51 0.31
l.51 .0.32
1.51 0.31
1.5. 0.31
1.51 .0.31
1.51 0.31
2.51 0.31
3.51 0.31
1.51 0.31
1.51 0.31
1.51 0.31
1.51 0.31
1.51 0.31
1.51 0.31
1.51 0.31
2.50 0.31
1.50 0.31
1.50 0.31
1.50 0.31
1.47 0.32
2.45 0.31
1.46 0.31
1.45 CO.3
1.45 0.31
1.45 D.31

0.33 35.16
0.31 95.i2
0.31 95.35
C.31 95.70
0.31 96.32
0.31 36.39
0.31 96.42
0.31 9G.44
0.32 96.46
0.31 96.48
0.31 96.50
0.31 96.51
0.31 96.53
0.31 96.55
D.31 96.56
0.31 96.50
0.31 16.59
0.31. 36.61
0.31 96.62
0.31 36.61
0.31 96.65
0.31 96.67
0.31 96.68
0.31 96.70
0.31 9t.71
0.31 96.73
0.31 96.75
0.32 96.76
0.31 96.78
0.31 96.81
C.31 96.83
0.31 96.B7
D.31 96.93
0.31 97.04
0.31 97.28
0.32 57.82
0.31 98.42

0.31 98.61
0.31 98.6C
0.31 98.68
0.31 98.67

52.2
52.2
52.2
52.3
51.9
51.9
51.1
51.7
51.7
51.1

51.7
51.7

51,7-
51.6
51.6

51.6
51.6
51.6

51.6
51.6
51.6
51.6
51.6
51.6

51.6
51.6
51.6
51.6
51.6
51.5
51.5
51.5
51.5
51.5
51.6
51.2
50.9

50.9
50.B.
50.8

Slip

(I

2.41
2.40

2.40
2.39
2.34
2.34
2.34
2.34
2.34
2.33
2.33
2.33
2.33

2.33
2.33

2.33
2.33
2.33
2.33

2.33
2.33
2.33
2.33
2..32
2.32

2.32
2.32
2.32
2.32
2.32
2.32
2.32
2.51
2.31
2.30
2.27
2.23

2.24
2.23
2.23
2.23

V.ech. 'lec. Tern, Term.
(NWI (242) V it) I IN)

0.37
0.37
0.37

0.37
0.37
0.37
0.37
C.37
0.37
0.37
0.57
0.37
0.37
0.37
0.37

0.37
0.37
0.37
0.37
0.37
0.37
0.37
0,37
0.37
0.37

0.37
0.37

*S.37
0.37
0.37
0.37
0.37
D.37
0.37
0.37
0.37
D.37
0.37

0.37
0.37

0.37

D.38 95.25
0.38 95.23
0.38 95.34
0.38 95.69
0.38 96.31
0.38 96.39
0.38 96.41
0.30 36.43
0.38 96.45
D.38 96,07
0.38 96.49
0.36 S6.50
0.38 96.52
0.38 96.54
0.38 S6.55
0.38 96.57
0.38 96.58
0.38 96.60
0.38 96.61
0.38 96.63
0.3S 96.64
0.38 95.66

0.38 96.67
0.38 96.69
o.38 96.70
0.38 96.12
0.38 96.73
0.38 96.75
0.38 96.77
0.31 96.80
0.38 96.83
0.38 95.86
D.38 96.92
0.38 97.03
0.30 97.27
D.38 97.81
0.38 90.41
0.38 98.59
0.38 98.63
0.38 98.67
0.38 98.67

62.4

62.4
62.4
62.5
62.0
61.S
61.8
61.7
61.7
61.7
61.17
61.7
61.7
61.7
61.7

61.6

61.6
61.6
61.6
62.6
61.6
61.6
61.6
61.6
61.6

61.6
61.6
61.5
61.5
61.5
61.5
61.5
61.S
53.5
61.5
61.5
61.0

60.6
60.6

60.S
60.6

Inddal (3P027
*-bws-mcc-=a-ws"==C-S=zsa==Cac-=

Slip Xe5b. Blec. Tenr. Tem. .
IL ) 1 NWX (51MW V t' 2 1A)

2.10 0.39 0.40 95.14 63.9
2.10 0.39 0.40 95.22 53.9
2.10 0.39 0.40 95.34 63.8
2.09 0.39 .0.40 95.69 64.0
2.05 0.32 0.40 96.31 63.6
2.04 0.39 0.40 96.38 . 63.3
2.01 0.39 0.40 96.40 63.2
2.04 0.39 0.40 96.42 63.1
2.04 0.39 0.40 96.44 63.1
2.04 0.39 0.40 96.46 63.1
2.04 0.39 0.40 96.4B 63.3
2.C4 0.39 0.40 96.50 63.1
2.04 03g 0.40 96.52 63.1
2.04 0.39 0.40 36.53 63.:
2.04 0.39 0.4D 96.55 63.2
2.04 0.39 0.40 96.56 63.1
2.04 0.39 0.40 96.5S 63.1
2.03 0.39 0.40 96,59 63.0
2.03 D.39 0.40 96.61 63.C
2.03 0.39 0.40 96.S2 63,0
2.03 0.33 0.40 96.64 63.0
2.03 0.39 0.40 96.65 S3.0
2.03 0.39 0.40 96.67 63.0
2.03 0.39 0.40 96.68 63.0
2.03 0.39 0.40 96.70 63.0
2.03 0.39 0.40 96.71 63.0
2.03 0.39 0.40 96.73 63.C
2.03 0.39 0,40 56.75 63.0
2.03 0.39 0.40 96.77 63.0
2.03 0.39 0.40 96.79 63.0
2.03 0.39 0.40 96.82 62.9
2.02 0.39 0.40 96.86 62.9
2.02 0.39 0.40 96.92 62.9
2.02 D.39 0.40 97.02 62.9
2.01 0.39 0.40 97.26 62.9
1.99 0.39 0.40 97;A0 63.:
1.96 0.39 0.40 98.41 62.5
1.95 0.39 0.40 98.59 62.0
1.95 0.39 0.40 98.63 62.1
1.93 0.39 0.40 95.66 62.9
2.95 0.39 0.40 98.66 52.0

I ..

i ..



CCN No.

t S O tt DYNAMIC STABILITY
Projects E4C-082.2-P= X-19 sht - a Pages 181
Location: SOMS 203 PowerStation 4.0.4N Date: 06-33-2DD5
Contracts 57: SCALE.sCN
Engineer: Ric Cabiling Study Cses CASZI.9-A-OR File: Songs23

_-- 3 _rin _ _P bu_ _- cone ed _- _- dedicated _T a.d ______---------- -------------- - -- --t -- o-erla -p----_-- e _--,--

Seto.IIJA-Unit 3 Train A EsP bus to connected to its dedicated PAT and experiecnes a DBA with overlapping relay timer.
................---- e =tas--e-ts-=---^am--....-.....==-ssOtU-V ... -Fec^^- .. ..... e Z-= ...-....--.-. 3.==.S2C. =

1idFTR 13PO12
*SW--t pFlu-C.....= ... a......a....tfl:

T1ine Slip Necb. FL2c. Terim Tozr
15ec.) 1 It )174) t)w) V 1%) . 1V
______ - _ _ ----- __ __ _ __ _ _

1 IndNTP CIPOlS I
M Wttu ... WaXtCS2 ~........ lb~*

S. 5lip 74ech. Mmc. Ters. Term,

A) | ( ) 4 004) . (74W V I ) 7 1A)
__ -- -_ _ --- _ ----- ----- -. ___

1ndMT 13P017 I

36.801

36.901
37.001
37.101-
37.201
31.301
37.401
37.501
37.6DI

37.801
37.931
38.001

38.101
38.201
36.301
38.401
38.S4l.
38.t01

38.701
38.E0l
36.901
39.001
39.101
39.201
39.301
39.401
39.501

39.601
39.701
39.801
39.901
tD.000

1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.is
1.45

1.45
2.45

*1.45
1.45
1.45
1.4S
1.45
1.45
1.45
1. dS
1.45

1.45
' l.S
1.45
1.45
1.45
3.45
1.45

l.4S
1.45
1.15
1.45
1.45

0.31

0.31
0.31
0.31
0.31.
0.31
0.31
0.31
0.31
D.31
0.31
0.31

0.31
0.31
0.31'
0.31
D.31
D.31
0.31
0.31
0.31
C0.31
0.31
0.31

0.31
0.31
0.31
0.31
0.31
0.31
0:31
0.31
0.31

0.31 98.58 50.e
0.3. 98.68 50.
0.31 98.68 50.8
0.31 38.68 .. 50.8
0.31 98.68
0.31 98.68
0.31 98.68
0.31 39.68
0.31 38.68
0.31 9S.6B
0.31 98.61
0.31 93.68
0.31 g8.t9
0.31 98.68
0.31 9E.t8
0.31 9B.68
0.31 98.69
0.31 98.68
0.31 99.68
0.31 98.58
0.31 98.69
0.31 98.68
0.31 98.63
0.31 9B.68
0.31 98.68
0.31 98.6B
0.31 98.E8
0.31 9B.6B
0.31 98.68
0.31 9g.68
0.31 98.66
0.31 98.68
0.31 88.68

s0.e
50.8
50.8
50.8
50.9
50.3
50.S
50.8
50.6
50.8

50.8
50.8

50.8

.50.8
50.8

50.8

50.8

50.8
50.85O.8

50.8
50.8
5D.Ba

50.8
50.S
5D.t

50.8
50.1

2.23 0.37
2.23 0.37
2.23 , 0.37
2.23 0.37
.2.23 0.31
2:23 0.31
2.23 0.37
2.23 0.37
2.23 D.37
2.23 0.37
2.;3 C.37

2.23 0.37
2.23' 0.37
2.23 0.37
2.23 0.37

2.23 0.37
2.23 0.37
2.23 0.37
2.23 0.37
2.23 0.37
2.23 0,37
2.23 0.37
2.23 0.37

2.23 0.37
2.23 0.31
2.23 0.37
2.23 0.37

'2.23 0.37
2.23 0.37
2.23 0.37
2.23 0.37
2.23 0.37
2.23 0.37

0.38 98.67
0.3B 98.67
0.39 9B.67
0.38 98.67
0.38 98.67
C.38 98.67
0.3B 9B.61
0.38 9B.61
0.39 9S.67
0.39 99.61

0.38 99.67
0.38 98.67
0.38 98.67
0.38 98.67
0.38 98.67
0.39 98.67
D.38 98.67
0.38 38.87
0.38 98.67
0.38 98.67
0.3B 98.67
0.3B 9S.67

0.38. 98.67
0.39 98.67
D.38 98.67
0.39 98.67
0.38 98.67

0.38 98.67.
0.38 98.67
0.38 98.67
0.3t 9e.67
0.3B 98.67
0.38 9 ,867

60,5
60.5
60.5
60.i
60.5
60.5
60.5
50.5
60.5
60.5
60.3
60.5
60.5
60.5
60.5
60.5
60.5
60.5

60.5
60.5
60.5.
60.5
60.5

60.5
60.5
50.5
60.5
6P.5
60.5
60.5
60.5
60.5
60.5

Slip Nech. Zlec. Term. Term.
t ) I lW) (KW) V (%I I (A)
--- -- _--- ----- ----- _____-_

*1.95 0.39 0.40 98.67 61.9
1.95 0.39 0.40 98.67 61.9
1.95 0.39 0.40 98.67 61.9
1.95 0.39 0.40 98.67 61.9
1.95 0.39 0.40 98.67 61.9
1,95 0.39 0.40 98.67 61.9

1.95 0.39 0.40 98.67 61.9
1.95 0.39 0.40 98.67 61.9
1.95 P.39 D.40 58.67 61.9
1.95 0.39 0.40 98.67 E1.9
*.9S 0.39 0.40 98.67 51.9
1.95 0.39 0.40 98,67 - 61.9
1.95 0.39 0.40 99.67 61.S
3.95 0.39 0.40 93.67 Gl.9
1.95 0.39 C.40 98.57 61.9

1.95 0.39 0.40 98.67 61.9
1.95 0.39 0.40 9.,67 61.9
1.95 0.39 0.40 98.67 61.9

1.9S 0.39 0.40 98.67 61.9
1.95 0.39 0.40 98.67 61.9
2.95 0.39 0.40 .9B.E7 61.9
1.95 0.39 0.40 3B.67 6'.9
1,95 0.39 0.40 98.67 S1.3

1.95 0.39 0.40 98.67 61.9
2.95 0.39 0.40 98.67 61.9
1.95 0.39 0.40 99.67 61.9
1.95 0.39 0.40 98.67 61.9
1.95 0.39 0.40 96.67 61.9
1.95 0.39 0.40 98.67 '1.9
1.95 0.39 0.40 91.67 51.9
1.95 0.39 0.40 92.67 61.9
1.95 0.39 0.40 99.67 61.9
1.95 0.39 0.40 98.67 S1.

PoS, . .

!. _ . .-.- ._-_..-. __ … ..-.- _ __. .... . ..... --- -..-
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Sec.21.9A-UniL 3 Train A 2SF bus is connected to Its dedicated RAT and experiences a DBA With cverlApPing relay timer.
mu -s=.ss nsca..=.. ........ = :.Z..*hl......h=....a zs=uw ... C=... nt......in...t=- .p.x....S.%.......S......a.. = .....

2ndin7 13x275.2
=s-^.. WCWS..S=....f...S...... .S..

ime Slip aech. Ziec. Te=. Term.

!ndKTR 13E399 1
flmflafl.... .... CPms ssu. -- !

Ir3dnYT 135401
....... 4- ......... m ........ z==e

(Sec.)

0.200
0.002
O.10l
0.202

0.301
0.401
0.501

0.601
0.701

1.001

1.101

1.201
1.301

1.401

1.501
l.S0l
1.701

1.802

2.001
2.102
2.201
2.301
2.401
2.501
2.601
2.701
2.601
2.901
3.001

3.101
3.201
3.301
3.401
3.501
3.601

3.701
3.801
3.902

100.0D

100.00

2l00.00
100.00

102 .00

100.00
200.00
200.00
200.00

100.00

l0O.00
1OD.0D

100.00

100.DD
100.00
100.0O
100.00
100.00
200.00
100.00
200.00
l00.00
100.00
100.00

100.00
200.00
100.00
100.00
200.0D

100.00
10O.O0
l00.00
100.00

100.00
100.00
100.00
100.00
1C0. 00

f(W) I Wv V 1M) 2 (X

0.00
0.00
0.00
D.DD
D.0D
0.0D
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
D.OD
0.DD
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
O.0D
0.00
0.00
0C.DD
0.00

0.00 0.00

0.00 0.00
0.00 0.DO
D.00. O.0D
0.00 O.0O
D.00 D.cO
0.00 0.00
0.00 0.00
0.00 0.00
0.00 COO
0.00 0.00
0.00 0.00
0.00 0.00

0.00 0.D0
0.00 C.00

0.C0 0.00

0.00 0.00
0.00 0.00
0.00 0.00-

0.00 0.00
0.00 0.00
0.00 O.OD
0.00 0.00
D.DD 0.O0

.O0C 0.00

0.00 0.00
0.00 0.00

0.06 0.00
0.00 0.00
0.00 0,00
0.00 0.00

0.00 0.00

D.00 0.00

0.00 C.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.0c D.00
0.00 O.0D

0.00 0.00

0.0

0.0

C.0

0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0
0.0

I.0

0.0
0.0

0.0
0.0

0.0
0,0
0.0

0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

Slip

100.00

100.00

100.00
l00.C0

100.00

100.00
100.0D
100.00
100.00
100.00
200.00
100.00
100.00
100.0D

100.00
10O.0D

100.00
100.00

100.00l00.00

200.00
100.00
100.00

100.00
100.00
102.00
100.00

98.18
96.38

94.57
92.77
90.97

89.17

B?.3B

8S.58

83.78

81.98
10.19

78.42
76.67

74.93

iech. Elec. 'Term. Term.
(XW) (l5fl V (t) 2 (A)

----- - ----- ------ _ __

0.00

0.00

0.00

D.0D

D.00

0.00
0.00
C.00

0.00
0.00

0.00

0.00
0.DO

0.00
O.0D

0.00
0.0D
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.01
0.00

0.00
0.00
O.DO

O.DD

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.0D
D.AD

0.00- D.00
0.00 0.00

0.00 0.00

D.00 0.0O
0.00. 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00 0.00
0.00 0.00
0.O 0.00
0.Do 0.00
0.D0 .O0

0.00 0.00

0.03 0.00
C.AD 0.00
0.00 0.00
D.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 O.CO
0.00 0.00

0.00 D.00
O.OD 0.00

0.00 0.00
0.D4 75.48
0.10 73.31
0.10 73.35

0.20 73.49
0.20 73.67
0.09 73.87
0,09 74.09
0.09 74.37

0.09 74.96
0.C9 75.21

0.09 75.4

0.09 75.59

O.D9 75.73

0.09 75.86

0.09 76.DD

0.0
0.0
0.0

0.0

D.0

0.0
0..0
0.0
0.0,
0.0
0.0
0.0
0.0

0.0
0.0

0.0

O.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.O

0.0
639.7
622.2
616.3
611.1
E06.3
601.8
597.5
593.8
S91.9
589.4

585.0
580.5

576.1
S71.9
567.7

Slip

100.00

100.00

lDO.OD

100.00
l00.00
10Q.OO
100.00

DO.0O
100.00
100.00
100.00

l00.00
100l.D

100.00
100.00

100.00

100.00

100. CP

100.00

100.00

10O.O0
100.00

100.00
100.00

96.38

94.58
92.78
90.98
89.10
E7.38

85.59
S3.76

81.58
80.20

78.i3

76.68
74.94

M1eah. Wiec. Tera. 'Tern.
(NW] (w) v (8) I 17)

0.00 0.00 0.00 0.0
0.00 0.00 0.00 0.0
0.00 D.O0 0.00 0.0
0.00 0.00 0.00 C.C
0.00 0.00 0.00 0.0
0.00 0.00 0.00 0.0
0.00 0.00 0.00 .0D
0.00 0.00 0.00 0.0
0.00 0.03 0.00 0.D
0.00 0.00 0.00 D.D
0.00 D.00 0.00 0.0
D.0D O.DO 0.00 0.0
0.00 0.D0 0.00 0.0
0.00 0.00 0.00 0.0
0.00 0.00 0.00 0.0
0.00 0.00 0.00 O.D

0.0o o.00 0.00 G0D
0.00 0.00 0.0D D0. ID4%l
0.00 0.00 0.00 D.O Cb iR
0.00 0.00 0.00 0.0 5W
0.00 C.00 0.00 0.0
0.00 O.OD 0.00 0.a S£E
0.00 0.00 0.00 0.0 'BUS
O.0D 0.00 0.00 O.0 3
0.00 D.00 0.00 0.0
0.D0 0.00 0.00 0.0
0.01 0.04 75.C7 639.6
0.00 0.10 73.79 622.i
0.00 0.10 73.33.' 616.
0.00 0.10 73.48 611.D
D.0O 0.20 73.66 60S.2\G7
0.00 D.09 73.e8 601 7
b.Do 0.09 74.07 557.C YPI
0.00 0.09 74.35 593.7

0.00 0.09 74.9S 591.3
0.00 0.09 75.26 589.3 3 \

0.00 0.09 75.43 534.9
0.00 0.O 75.58 5E0.4

0.00 0.09 75.71 576.1
0.00 0.09 75.85 571.5
0.00 0.09 76.98 567.6
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Sec.21.9A-Unit 3 ?rain J% ES? bus is connected to Its dedicated RAT and experienees a D3A with overlapping relay timar.
._=a ......... a.... -o -a= sszeZ Dwa=SwW ^=Jw5Uau B s ....... ... .......... .... &.. ... =...w... Z- .....t WA-mm ...t=a,5=

IZeb

Isec.)

5ndwMR 43A215-2 I
n*flnS=u~...a..SVW ... MS..S.S..

Slip )Mecb. Llec. Term. Tern.
I I ) IPM4 fHW) V I I 1A)

InrdirR (3E399 1
- ...- t-=SS-tSSV3W-S==Dl-ltf
Slip Mech. Urec. ermr.
I %I (1 ) 6 (1*) V I)

N
m
8

Ii

L.

.'.

4.001
4.102
4.201
4.301
4.4C1
4.501
4.601
4.701
4.001
4.901
5.0D1

5.101
5.201

5.3D1
5.401
5.501
5.601
S.702
5.E01
5.901
6.001
6.101

6.201
6.301
6.401

6.501
6.601
6.702
6.801
6.901
7.002

7.101
7.201
7.301
7.401
7.501
7.601
7.701
7.801
7.9D1
B.001

100.00
200 .00
103.00
100.00
200.00
I00.00
100.00
200.00
100.00
100.00

100.00
100.00
100.00

1DO.00
100.00
100.00
100.00
100.00
100.00
100.00

1O0.00
100.00
100.00
100.00

00.D00
100.00
100.00
200.00
100.00
100.00
100.C0
100.00
1DO.00
100.00
100.00
O00.00C
100.00

100.0O
100.CO
1D0.0O
100.00

0.00 C.00
0.bD D.DO
0.00 0.0D
0.0. 0.00
0.00 0.00

p.00 0.00
0.00 0.00
0.00 0.00
0.0D 0.00
0.DO C.C0
0.00 0.00
0.00 0.00
0.00 0.00
D.00 0.00
0.00 0.00
0.00 0.0A
0.0O 0.00
0.00 c.0o
0.00 0.00
o.Qo 0.00
D.00 0.DO
0.00 0.00

0.00 0.00
0.00 0.00
0.C0 0.O0

D.0D D.0O
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
D.00 0.00
D.CO 0.00
0.00 0.00
0.C0 0.00'
0.00 0.00
0.00 0.0O
0.00 0.00
0.00 0.00
0.00 D.00
0.00 C.00

0.00 0.0

0.00 0.0
O.p0 . 0.0
0.00 0.0
0.00 0.0
0.C0 0.0
0.00 0.0
0.03 0.0
O.CD . 0.0
O.0D 0.0
0.00 0.0
D.00 0.0
D.00 .- 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
D.00 0.0
0.00 0 O.D
0.00 0.0
0.C0 0.0
D.00 0.0
0.00 0.0
0.00 0.0
0.0O D.0
0.00 0.A
0.00 0.0
0.00 C.0
D.OD 0.0
0.0D 0.0
0.00 0.0
0.80 O.0
D.0O 0.0
0.00 0.0
0.00 0.0
0.cO 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
C.OO 0.0

73.21
71.51
69.03
68.17
66.53
64.91
63.30
61.72
60.16
58.62
57.10

55.60

54 .12
32.f6
51.21
49.78
48.37
46.98
45.60
44.23
42.87

41.53
40.20
38.57
37.55
36.24
34.92
33.S2
32.30
30.98
29.66
28.32
26.97
25.60
24.21
22.78
21.31
19.79
18.21
16.56
14 .E1

0.00 0.09 76.13
0.00 0.09 76.26
0.00 0.09 76.39
0.-0 0.09 76.51
0.01 0.09 76.64
0.01 0.09 76.76
0.01 0.09 76.e9
0.01 0.09 77.01
D.01 0.09 77.13
D.01 0.09 77.24
0.01 0.09 *17.35
0.01 0.09- 77.46

0.01 D.09 77.57
0.01 0.D9 77.67
0.01 0.09 77.77
0,01 0.09 77.87
0.01 0.09 77.97
0.D2 D.09 7E.06
0.02 0.09 78.16
0.02 0.09 78.25
0.02 0.09 78.34
C.D2 0.09 78.44
0.02 0.09 18:53
0.02 0.09 78.62
0.02 0.09 78.71
0.02 0.09 75.81
0.02 0.09 78.90
0.03 0.09 79.00
D.03 D.09 79.09
0.03 0.09 79.19
0.03 0.09 79.29
0.03 0.09 79.39
0.03 0.10 79.50
0.03 0.10 79.62
0.03 0.10 79.73
0.03 C.10 79.86
0.03 0.10 00.00
0.04 0.11 60.16
0.04 0.21 80.33
0.04 0.11 80.53
0.04 0.12 8D.78

Term.
I (A)

563.6
539.6
555.8
552.0
548.3
544.7
541.2
537.8
534.5
531.2

528.0

524.8
52127

518.6
515,S
512.7

509.7
506.9
504.0
501.2
498.4
495.6

492.9
490.1
487.4
004.6
401.8
476.9.
476.1
473.1
470.1
466.9
463.6
460.1
456.4
452.4
440.0
443.0
437.2
430.3
421.8

73.22
71.52
69.84

65.10
66.54
64.92
63.32
6t.14
60.18
58.64
57.12
55.62

54.14
52.67
51.23

49.80
48.39
47.00
45.62

44.25
42.89
41.55
40.22
38..9
37.57
36.26
34.95
33.64
32.33
31.01
29.S9
28.35
27.00
2S .63
24.24
22.81
21.34
19.03
15.25
156.0
14 .85

0.00

0.00
D.00
0.0O
0.01
0.02
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0 .01

0.02
0.02
0:02
0 *02

0.02
0.02
0.02
0.02

0.02

0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
O.04

SndgrR 11401

Slip Itech, 2lec. Trerm. e=.

I S ) f1E) (XMW) V I1I) 2 (13
----- -----_--_- _ __ _

0.09 76.11
0.09 76.24
0.09 76.37
0.09 76.50

C.09 76.62
0.09, 76.75
0.03 76.87
0.09 76.99
0.09 77.11
0.09 77.23
0.09 77.34
0.03 17.45
0.09 77.55
0.03 77.66
0.09 77.76
0.09 77.85
0.09 77.95
0.09 76.0S
0.09 70.14
0.09 78.24
0.09 78.33
D.09 78.42
0.09 78.52
0.09 78.61
0.09 78.70

0.09 7E.79
0.p9 78.89
0.09 78.98
0.09 79.08
0.09 73.10
0.09 79.25
c.09 79.38
0.10 79.49
0.10 79.60
0.10 79.72
0.10 79.85

0.20 79.99
0.12 SQ.14
0.11 80.32
0.11 80.32
0.22 80.77

553.5
559.6
555.?
551.9
540.2
544.7
541.2
537.E
534.4
531.2

527.9
524.8
521.7
518.6

515.5
512.6
509.7
506.0.
S04.D
501.2
490.4
455.5
492.6

49C.:
487.3
484.6
482.0
47e.9
476.0
473.:
470.1
466.5
463,6
460.2
456.5
452.4
448.0
443.0
437.3
43C.4
421.9I.

L. . . _ _ . . . .. _



CCN No.

DYNAMIC STaSILITY
P:oJect: EdO-082.R2.PC)J N-l9 Sht 3 415 ... Z........ . Page: 234
Location: SOMGS 2.3 6werStaticn 4.0.4N Data: 06-13-2005
Contract: S4 PCALEDISOS3
Cnglneer: Ric Cabiling study Case: CASEI.8-A-CR File: Songs23

.---------------------- .--- ----------- ----b--s i _ _ __ ---c-----------e---at------a-----p--ence-------------------------l--

*Sec-22l:RA-UnIt 3 Y-a4n A LS? bur, La ccnnected to Its dedicated PAT and cxpercences a -PBA with.overlaZPpng relay timer,
..... X---r--ceac-au-M- -.. %a .e-.......a.......... ......... c~z% ........ =Zwxctue".w- .......... ,.s=_==w

3ndMTX 13A275-2 . )
u.=.wu twgw-=-fts .. s.. = ..=.. a. Sds.Mr

IndMTR (3E399 0
"3e=Z=fs**xs=... f...alsms...

2naMTR (33401
C .-...... M n- ̀ f .S.w.s...r-.tW.S-

Slip Xecb. lec. Term. Term.Time

8.101I; .201
8.301
8.401

8.501
6.601
8.701

_ .801

8.9ox

91001

9.101
9.201
9.301

9.401
9.501
9.FD1

9.701
9.801

9.901
10.001
10.101

20.201
10.301

10.401
10.501
10.601

10.7C1
10.801

30.301
1l.DO1

11.101
11.201

11.301

11.401

11,501
11.601
11.701
11.801

11.9I01

12.001
12.101

Slip IHech. Elec. T7em.

I It I (Fl1) (N ) V (L)

100.00 0.00 0.00 O.OD

200.00 0.00 D.OD 0.00
10.D00 O.C0 0.00 0.00
M0A.00 0.00 C.CO C.00

100.00 D.CD 0.D0 D.D0

100.00 0.00 a. C0 0.00
10D.D0 0.00 0.00 0.00
10D.00 M.00 0.CD 0.00

10C.00 0.00 0.00 0.00
l00.00 0.00 0.00 0.00

l00.00 0.00 0.00 0.00
lD3.DO 0.03 0.00 0.00

l00.00 0.00 D.O D.0O

100.00 0.00 0.00 0.00

100.00 0.00 0.00. 0.D0
100.00 0.D0 0.00 0.00

100.00 0.0D 0.00 0.00

100.00 0.00 C.AP 0.00

100.00 0.00 O.0D D.00

100.00 0.00 0.00 0.00

200.D0 0.00 0.00 0.00

100.00 D.0D 0.0D D.00
100.00 0.00 0.00 0.00

l00.00 0.00 0.00 0.00

100.00 0.00 0.00 0.00

100.00 0.00 0.00 0.00
200.00 .0.00 0.00 0.0D
200.00 0.00 0.00 0:00
100.00 0.00 0.00 0.00

100.00 0.03 0.DD 0.00
100.00 0.00 0.00 0.00

100.00 0.00 0,00 0.00
10D.OD 0.0D 0.00 D.00

100.00 0.00 0.00 0.00

100.00 0.00 0.0D 0.00

100.00 O.DO D.00 0.00
100.00 0.00 0.00 0.00

10.D0 0.00 0.00 D.00

10.OQ 0.0D 0.00 0.00
100.00 0.00 0.C0 C.00

10.CD 0.00 D.00 0.0DO

Term. Slip )ech.
7 (A) I IL) ( )H]

0.0 12.94 0.04
0.0 10.92 0.04

0.0 .175 .0.04
0.0 6.43 0.05

0.0 4.11 O.DS
0.0 2.17 ,0.05

D.0 1.09 0.05

0.0 0.01 0.05

0.0 0.62 0.05
0.0 0.83 O.0S

0.0 0.82 0.0D
0.0 0.81 0.05
0.0 0.8D 0.05
0.0 0.80 0.05

C.0 0.79 0.05

P.0 0.79 D.D5

0.0 0.79 0.05

0.0 0.73 0.05
0.0 0.79 0.05

0.0 0.79 O.OS

0.0 0.79 0.05
0.0 D.79 0.05

0.0 0.79 0.05

0.0 0.79 0.05
0.0 0.79 0.OS

a.0 0.79 0.05
0.0 0.79 0.05

0.0 0.79 0.05
0.0 0.79 0.05

0.0 0.79 0.0S
0.0 0.79 O.OS

0.0 0.78 0.05

0.0 0.78 0.05
0.0 0.72 0.05

C.D . 0.78 0.05
0.0 0.78 0.05

0.0 0.78 0.05

0.0 D.78 D.C5
0.0 0.78 0.05

0.0 0.78 0.05

D.0 0.78 0.05

Elec. Term. Term.
(13) v g9M I 1A)

0.12 61.09

0.13 81.52

0.13 82.15
0.14 83.13

0.13 84.69

0.21 85.89
0.07 89.20

0.05 90.9B

0.0s 92.06

. D.5 92.65

0.05 93.02
*0.05 93.38

0.05 93.72

0.05 94.00
0.05 94.20

D.05 94.35

0.05 94.44

0.OS 94.5C

D.05 94.54

O.OS 94.57

0.DS 94.ti0

0.05 94.62

0.05 94.64
0.05 94.67
D.05 94.69
0.05 94.72
0.05 94.74
0.05 94.76
0.OS 94.77
0.0S 98.79

0.05 94.80

0.05 94.81
0.05 94.82

0.05 94.83
0.05 94.84
0.05 54.85

0.05 94.86
0.05 94.87
O.OS 94.69
0.05 94.90
0.D5 94.91

410.6
395.2
372.4
336.5
280.4

203.9
132.4
97.0
69.5
89.1
89.2
29.0.

R8.6

68.3

87.8
87.5
87.5
87.5
87.4

87.4
87.4
87.4
87.4
87.4
87.4

87.4
87.3
87.3
B7.3
87.3
87.3

21.3
87.3
87.3
.87.3
87.3
B7.3
67.3
87.3

12 * 9

10.97
B .B0
6.49
4.16
2.21
1.10
C.81
0.82
0.83
O.B2
0.81
0.80

0.80
0.79
0.79
0.19
0.79

0.79
0.79
0.79
D.19
0.79
0.79
0.79
0.79
0.79
0C.79
0.79
0.79
0.79
0.78
p.78
0.178
0.78
0.18
0,78
0.78
0.78
0.78
0.78

0.04

0.04

0.04
0.05
D.05
0.05
0.05
0.05
0.05

0.05

0.05S
O. DS0.05
0.03

0. 05

0.05
0.05

0.05
0.05

0.05
0.05
0.05

0.05

0.05

0.05

0.05

0.05
0.05
0.DS

0.05
0.05
0.05

0.05

0.05

0.0s

0D.OS

0.05

0.05

0.05
0.05

0.05

(3~w) V (8)

0.12 81.0B
0.13 S1.SD
0.13 82.13
0.14 E3.11
0.13 84.67
0.11 86.86
0.07 89.18
0.05 90.97
0.05 92.06
0.05 92.64
O.05 93.02
0. OS 93.37
0.05 93.72

O.OS 94.00
0.05 94.20
0.05 94.34
0.05 94.44
C.05 94.50
D.05 94.54

0.05 94.57
0.05 94.59

0.05 94.62
O.0S 94.64
0.05 94.66
0.05 94.69
0.05 94.71
0.0 94.73
O.0S 94.75
0.05 94.77
0.05 94.78
0.05 94.80
0.05 94.81
0.05 94.82

0.05 94.83
0.05 94.84
0.05 94.65

0.05 94.86
D.05 94.87
0.05 94.88
O.OS 94.90
0.05 94.91

410 .9
393.6
373. p
337.6
282. 0

205.8
233.7

S7.3
89.5

89.1
B9.2

86.6
8E.3
88.0
87.8
87.6

67.6
87.5
87.4
67.4
87.4
67 .4
87.C
87.4

71.4
67.4
87.4
87.3
87.3
87.3
E7.3
07.3
B7.3
87.3
87.3
87.3
B7.3
87.3
B7.3
87.3



CCN No.

Project: EAC-OBZ,R2-PCZN N-19 Sht BSP- 1:5
Lec:tion: SOI:S 2;3
Contractt

Enginewr: Itic Cabiling

DYNXM10 5TAB1L5TY
*-.. =ass v . ..... s*

'PowerStation 4.0,4N

Study Casel UbSEI.B'8 OR

stage: 235

.Datet 06-13-2005

.SP: SCALEVISCN

709l: Songs23
__---------------------------------------------------------------------------------------------------------------------------------.... __

Sec.21.9A-Unit 3 Train A £GF bus is connected to Its dedicated RATr and experiences a DIRA 'with overlapping relay timser.
A......... ... v..... sas~st~was--=..=stst& w= ... UPP ..... .. ...... ...... wea~lt=S=.= ..................

InM5TR 13A27-2 I
....- ds-ra ....... == .... 4.00- .......

2ncmT IIU99 .
e~--a-z .... t.w-g-ew== .a.g. X ... C

Trime Slip Ilech. rlec. Term.
Isec.) 7 IM) (XW, v (IL)

12.20D10IO.DO 0.00 O.OD 0.00
22.301 2EDD.OD O.DD O.OD CADD

2 2.401 203.00 9).DD 0.00 D.OO
12.501. lOD.OO 0.00 0.00 0.00
22.601 lOD.OO D.OO C.OO 0.00
12.7C 1lC.OO O.DD O.DD O.DD

* 12.8C1 lOO.tO D.DO O.OD 0.00

12.201 .100.00 0.00 0.00 C=C
13.0D2 lOO.OD 0.00 0.00 D.OC
13.101 1DD.DD O.OD D.CD D.CD

..@13.201 leo.oD O.OD) .O.D D.DO
13.301 lDO.OO O.DO D.OO 0.0
13.401 lOD.00 O.OD O.OD D.DO
13.5D 1500.DO D.OD c.eo D.DO
13.602 lOO.CO 0.00 0.00 0.00
13.701 100.00 0.00 0.00 0.00

13.BO1 lOO.00 0.00 D.OC a.OQ

23.901 100DD.D O.DO O.DD Q.OO
14.001 100.00 0.00 0.00 C.DD

14.101 500.00 0.00 0.00 C.DO

14.201 lOD.OO 0.00 0.00 0.00

14.301 300.00 O.DD D.OD D.OD

14.401 lOD.OO 0.00 O.OD D.O

14.501 100.00 0:00 D.OO 0.00
14.SOI 1OO.0D 0.00 0.00 0.00
14.701 lDO.OO0 .D 0.00 D4 .DO

14.BO1 lOO.0D O.OD O.CO 0.00
14.90Dl loO.o0 0.00 0.00 e.oo

15.001- 100.00 D.OO 0.00 p.OO
lS.101 500.00 0.0D0O.DO O.OD

15.201 lOO.tO 0.00 0.00 D.OO
15.301 lDO.OO 0.00 0.00 D.OO
15.4D1 100.0D0O.OD 0.00 O.DD
15.502 lDO.00 D.OO C.OD D.OO

25.601 lDO.OO O.OC 0.00 0.00

15.701 lDO.DO 0.00 0.00 O.DO
MMED 20O.00D0.00 0.00 O DO

lS.9Dl lCO.OO D.OD D.OO DODo

16.DO1 200.0b 0.00 O.OD 0.00
16.101 1oo.ao e.oo o.oo o.oo
26.201 100.00 0.00 OCAO 0.00

Terma.
I [A)

______

0.0

0.0

O .0

O .0

0.0

D.D

D.O

0.0

0.0

D.O

o.e

0.0

. 0.0

0.0

0.0

o.oa

o.o

0.0

o.o

0.0

o.o

0.0

o.o

O.D

O.D

0.0

0.0

0.0

0.0

C.D
O .0

D.O
O .0

D.D

D.O

O .0

0.0

0.0

0.0

0.0

0.0

Slip )-&ch. Xlec. Tenn.

I % ) 04w) M) V I M
____- ,_ __ ---- __ _

0.70

0.7S

C.7S

0.7B'

D .93

0.94
O .94

O0.9C

0.94

0.99

0.94

O.9S

0.91

O.B9

D.qP

0.88
0.88
O .87

*. o87

o.e7

O.S6

O.SS

O.B6

0.86
0 .S6
O.B5
O.B5
O.S5
O.BS

o.es

o.es

o.es
0.85
D.S4

D.84

o.e23
D.S2

o.e2

O.BX

0.02

O.SZ

0.05
0. es
D .05
D. OS
0.05

0.05

O.OS

O .05
0.05
D .D5
0.05
0.05

0. 05

O.DOS

0.05

0.05

0.05
0.05s
o.es5

O.DS

0.05

0. 03

D.DS

0.05

0.05

D.05

D.D05
O .05

O .0
0.05
D.05

0.05

0.05

0. 05

.O.DS

e.os

O.DS

O.D5

D.D5

0.05

0.05

D.05 94.93

O.OS 94.S5

0.05 94.96

0.04 *8a.57

O.D5 B6.g3

O.D 8S11.72

0.05 B6.79

O.OS e6.92

D.05 87.C6

0.05 S7.23

O.D5 87.44

O.DS B7.BS
D.D05 88.SB
D.05 S9.63

D.05 E9.0B

O.OS 90.OO

O.OS 90.211

O.D5 90.23

O.D5 90.34

O.OS5 90.47

O-OS 9C.58

0.05 90.69

C.05S 9D.79

D.D5 9D.BB

D.05 9D.9S

O.D5 91.01

D.D5 91.D7

D.05 91.12

DAtS 91.17

0.05 91.23

0.05 91.30

0.05 91.3S

D-CS 91.019

0.05 91. 65

0.05 91.90

D.C5 92.25

0.05 92.57

C.05 92.7S

O.D5 92.B2

O.OS 92.85

o.Os 92.B8

,er.

87.3

S7.3

07.3

65.6

B4.0

SO.1

90.9

91.1

91.2

91.2

91.1

91.5

93.1

91.5

B9.S1

B9.6

B9.6

Bg.S

B9.5

B9.4

B9.3

139.3

89.2

B3.1

89.0C

es.o0

SS.9

BB.9

Be.9

88.9

B3.9

88.9

Be. 9

S19.0

B9.1

B9.3

B9.0

BS.4

BB8.1

8B.2

8B.1

;ndSR. ON201

M- .......... ==_= .... a.... -==

SliP lMech. Blec. Term. Ter~n.

I '. ) 1}5W) 13MW) V Mt T (Al
---- ------__ . _ _ _ __

0.78

C.7S

0.'78
0.7B

0.93

0.9J

D.94

C.94

0.94

D.94

D.94

0.93

0.91

D.89

O..SBe

O.BB

o.BS

0.87

0.87

O.B71

0.86

D.86

0.8S6

C.BS

0.B6

0.85s

0.85

OAS5

O.B5s

o.a5

O.B5s

O.S5

O.B5

0.24

O.B4

O.E3

0.82

O.S2

O. B2

O.B2

O.S2

D.05

0. 05

D.OS

0.05

0. as

O.D05

0.05

O.DS

* .05

D.OS

O. Cs

0.05

0. 05

O.DS5

D.05

0.05

0.05

D.OS5

O.D05

O.D5

O.OS5

O.DS5

D.05

0.05

o.as

o.es

D. as

p.OS

o.as

D. D5

D.es
O.DS

D.05

0. 05

O. DS

0.05

O.C5

0.05

0. 05

0.05

0.05s

O.OS 94.93

D-OS 94.94

D-OS 99.9t

O.D4 6S.57

O.C5 86.93

o.os es.71

O.D5 86.79

0.DS S6.92

0.05 87.06

D.OS 87.22

0. 05 87.44

O.OS B7.87

0.0 as .6B

V.05 89.63

C.D5 B9.88

0.05 9D.03

0.05 90.11

0.05 .90.22
O.D5 90.34

pD.DS 90.4S

D.OS MU.S

O.OS 90.65

O.DS 90.79

o.as5 90.87

O.os 90.95

o.cs5 91.01

D.OS5 91.D6

D.D5 91.122

a.05s 91.17
o.as s1.23

O.OS, 9:1.30
0.05 92.38

0.05 91 49

o .05 91.65

O.OS Sl.SO
O.OS .92.24

O.Cs 92.57
0.05 .92.75
0.05 92.82

0.05 92.BS

O.C5 92. 8B

B7 .3

87. 3

65. 6

9D. 9

91.1

91 .2

91.2

91 .1

91.5

93-.1

91.5

S9.8

as.7

63.6

&9.s

89. 5

89. 4
&39.3

B9.3

as9,2

89. a
B9 .C

69. a

6B.g

sa.s

86.3

e3,s

£8.9
E9B 9

3e .9
B5.0

&9. l

89s .3
89 .2

Be. 4

Be. 2

89.2

88 1



CCN No.

DY1AM1C STARZtLITY

ProjeCti EDO-DC2,R2.PCCN 2:-19 s5t 35g._ uuss=w=sswnsa

Locationz SOfGS 203 PowerStation 4.O.4x
Contractt
Vngijneeri Fle Cabiling Study Case: CASE3.D-A-OR

Papes 236

Datet 06-13-2005
SM: SCALEDISOK

rile. SongU3 .
- .o -- - - -- ^ - - - - - -^- - - - - - - - - - - -- ----------- ------ - - - - - - -- - - - - ----- ------- .- -..--- - - - - - - - - - - - - - - - - - - --- - --

Sec.11.9A-Ubit 3 7rain A ts9 b.f Is Connected to Its dedicates RA? and experiences a DDX with overlapping relay timer.
*.t.. =ttSRW...t..=.. Ct= f ... c..et..s..s.s. .sw.sur.=. C- -=e...-..==.....e....... k.FM...e.. s.........==.-==

SndMTR 13A215-2 1
.. s == ... .. . ... ..

Time Slip 1Iech.
(Sec.) I 8 (Nil)

16.301 190.00 0.00
16.401 S00.00 0.00
lS.50l 100.00. O.0D
16.601 10D.00 0.00

16.701 203.CO 0.0D
s6.901 CO.00 0.00

21.9D1 100.00 O.0O

17.0o1 200.OD D.-O

17.101 '. 100.00 0.00
37.201 10D.0D D.D0

17.301 100.00 0.00
17.401 1D0.OD D.03

. 17.501 100.00 0.00
11.601 100.00 0.00

17.701 IC.D00 0.00
17.801 100. O.0D

17.901 100.00 o.0o
19.001 100.00 D.0D

e9.101 100.00 0.00o

28.201 100.00 0.00
18.301 100.00 Oo.0

18.401 100.00 CAD0
18.501 100.00 0.00

18.601 100.00 0.00
18.701 20D.00 0.00
18.801 o00.00 G.Ob

1l.901 100.00 0.00
19.001. 100.00 0.00
2.:101 100.00 0.00
19.201 100.00 0.00

19.3D1. 100.00 0.00
19.401 100.00 0.00
19.501 300.00 D0.D

19.601 100.00 0.00
29.702 .100.00 0.00
29.S01 100.CO 0.00
13.901 100.00 0.00
20.001 20D.00 0.D0
20.101 100.O0 0.00
20.2D1 10.O00 O.OD
20.301 100.00 0.00

zlec. Teom.
(Mfl V (is
_- - -- -W----

0.00 D.OD
0.00 0.00
0.0D 0.00

0.0D 0.00
D.00 0.00
0.00 0.00
0.02 0.DO
0.00 G.00
D.CO 0.Po
D.0D D0.D

0.0O 0.0O
0.00 0.00
0.00 D.00
0.00 0.OO

D.DO 0.00
0.00 0.00
0.00 0.a0
0.00 D.D0

o.co 0.00

0..OD 0.00

O.OD 0.00
0.00 0.00

0.00 0.00
D.0D D.OO

0.00 C.DD

0.00 0.00
0.00 0.00
0.00 C.00
0.00 0.00
0.00 . 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.03 0.00
D.00 C.00
0.00 0.00
0.00 0.02
0.O0 0.00
0.00 0.00
0.00 0.00
D.D0 0.00

tenn.

X (A)

d.c
0.0
0.0

0.0
0.0
0.0
0.0
D.0

0.0
0.0
0.0
0.0

0.0

0.0
0.0

0.0

0.0

D.0

0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0

p .0
0.0
0.0
0.0
0.0
O.D,

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

.7n&7M 133399

Slip Mech. Elec. Tern. Term.
( ) Uri.) (WA') V it) 1 (A)

0.82 0.05 C.0S 92.91 98.1
0.82 0.05 0.05 92.93 08.1
0.82 D.OS 0.05 92.96 80.0
0.82 0.05 0.05 92.02 88.0
O.B2 0.05 .D05 93.02 s0.0

0.82 0.05 0.05 93.06 88.0
D.82 0.05 0.05 93.15 98.0

0.81 0.05 0.05 93.21 88.0
0.21 0.05 0.05 93.29 89.0
0.81 0.05 0.05 93.23 88.1
O .1 Sl .DS D.Ds 93 .39 as.3

0.81 0.05 0.05 93.53 83.1
0.01 0.0 0.05 91.95 03.8
0.83 O.0S 0.05 9.56 86.6
0.84 0.05 0.05 91.51 89.0

0.84 0.05 0.05 91.55 88.7

0.84 0.05 0.05 91.61 96.7

0.04 0.05. 0.05 91.67 B8.7
0.s4 o.0s e.os 91.73 e8.7

0.84 0.05 0.05 91.73 88.5

0.84 0.05 0.05 91.84 88.6
0.04 0.05 O.OS 91.90 .88.6

D.84 D.DS 0.D5 91.95 80.5

0.04 0.05 0.05 92.02 B8.5
0.83 0.05 O.DS 92.10 08.5

0.83 D.DS 0.05 92.27 09.7
0.83 o.0s o.0s 92.S2 88.9
0.S2 0.05 0.05 92.64 8B:3
0.82 0.0s 0.05 92.69 89.2
0.82 0.05 0.05 92.70 83.2
0.82 O.0S 0.05 92.73 89.1
0.02 0.05 0.05 92.75 88.1
0.82 0.05 0.s 92.76 . 88.2
0.02 0.05 0.05 92.78 80.1
0.82 0.os O0S 92.80 08.1
0.92 0.05 0.05 92.82 8S.1
o.82 0.05 O.C5 92.83 88.1
0.92 0.05 0.05 92.8s 88.2
0.92 0.05 0.05 92.87 90.1
0.82 0.05 0.05 92.B9 89.1

0.52 0.05 O.0S 92.90 38.1

Ine)4'?R t3S401 I

Slip 2ezb. PleC. Tern. Term,
( 8) (NW1 MA ) 17(8) 1A)

0.82 0.05 0.05 92.91 80.1
0.02 O.0S 0.05 92.93 se.i

D.82 0.05 0.05 92.96 98.2
0.82 0.0S O.0S 92.99 BB.3
0.B2 0.05 0.05 93.02 8e.0
D.02 O.0S 0.05 93.06 E8.0
D.82 0.05 O.05 93.10 8S.0
0.81 0.05 0.05 93.14 80.0

0.81 O0.05 0.05 93.20 88.0
0.81 0.05 0.05 93.28 80.0

0.81 0.05 D.05 93.38 00.1
C.81 0.05 0.05 93.53 86.1

0.81 0.05 0.05 91.94 83.8
0.03 0.05 0.05 91.36 86.5

0.84 0.05 O.0S 91.51 s8.0

0.84 0.05 0.OS 91:54 BB.7
0.84 0.05 O.0S 91.60 88.7

D.34 0.DS 0.0S 91.67 . 8e.7
0.84 .s 0.05os 91.73 B8.'
0.94 0.05 0.OS 91.79 88.6

0.94 0.05 0.05 91.04 88.6
0.04 .0.05 0.05 91.89 B8.6
0.94 O.S 0.05 91.35 88.5

0.04 0.05 0.05 92.01 8B.5
0.83 0.05 0.05 92.10 08.6

0.83 0.05 0.05 92.26 88.7
0.83 0.05 0.05 92.52 08.9
0.82 D.05 0.05 92:63 88.3
0.82 0.05 0.05 92.68 B8.2
0.82 0.05 0.05 92.70 89.2
0.82 D.05 0.05 92.72 80.2

0.82 0.05 0.05 92.74 e9.1
0.02 0.05 0.05 92.76 SB._'

D.82 0.05 0.0S 92.78 B8.2

0.92 0.05 0.05 92.00 8E.1
O.B2 .OS .0.05 92.31 08.1

0.82 0.0 o.05 92.83 Be.1
0.32 O.0S 0.05 92.05 88.1
0.82 0.05 0.05 92.87 BE1
0.82 0.05 0.05 92.08 B8.1

0.82 0.05 0.05 92.9D 88.1

L. .. _ _ _
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Sec.11.9O-Unit 3 Train A ESF bus Is connected to its dedicated RAT and experiences a DSA with overlapping relay timer.
*CSSU~flRtaR %mlh3 utv=Stwfl em...:,. .. . -mM=.....ta=eflSwe-...= ...=.ts..wt....=..SS.. =_Sst---M==tC. tp. -- =psuc:=-^

Time

20.401

20.501
20.601

20.701
20.801

20.901

21.003

223.01

21.201

21;301
21.401
21.501

* 21:6D1

21.701
21.601
21.901

22.001

22.101
22.201
22.301

22.401
22.501

22.601

22.701
22.BO1
22.901
23.001

23.101
23,201
23.301
23.401
23.501

23.601

23.201

23.B01

23.SC0
24.001
24.;01

24.20D

21.3DI

24 .4D01

Indb4TR V3A275-2 I IndM (3E399 I
*a..= tS...==l=Z We=- ... =... C e ... Sa ...=.t.SS=-=f.CC..C.st=;..W..=.

Slip

100.00

100.00
10.00
100.00
100.00
10D.00

100.00

100.00

100.00
100.00

100.00
100.00
100.00

300.00

100.00
l1O.00

IDO.OO

100.00
197.41
93.BD
92.21

89.63
8I.06
04.50
81.95

79.44
7S.95

74.49
72.07
69.68

67.33
65.02
62.75

60.S3
58.34
56.20
54.10

Mech.

(NW)

0.00
0.00

.0.00
0.00
0.00
0.00
0.0to
0.00
0.00
0.00
0.00
0.00

0.00
0. DO
0.00
0.00
0.CD

0.00
0.00

0.00

D. CO

0.00
0.00
0.00
0.0O
0.00
0.00
0.00

0.00
0.00
0.0D
0.00
0.00
0.00
0.00
0.00
0.0D
0.00
0.01
0.01.

0.01

Elec. Term.

INW). V t I

0.00 0.00
0.00 0.00
0.00 0.0D
0.0o 0.00

0.00 0.DO
0.00 0.0D
0.0D O. OD

0.00 0.00
D.00 D.00
0.00 * 0.00
0.00 0.00
0.00 .0.00

0.00 0.00
0.D0 0.00
0.00 0.00
D.00 D.0D

0.OD 0.DO

0.00 0.00
0.00 0.00

0.0 C.00

0.00 0.00
0.00 83.53
0.05 81.17
0.D05 0.94
0.05 S0.95
0.0S B1.05
0.05 B1.14

erm.

0.0
0.0
0.0
0.0
0.0
0.0
D.0

0.0
0.0
D.O0.0

0.0

0.oO.D

0.0
0.0

0.0

0.0
0.0
0.0
0.0
OCA

267.3

261.2
258.2
256.0

254.1
252.3

Slip. Mach.

0.B2 0.05
0.92 0.05
0.82 0.05
0.82 0.05
0.82 0.05

0.82 0.05
0.B2 0.05

0.92 0.05
0.B2 0.05

0.81 0.OS

0.81 o.0S

0.81 0.05
0.81 0.05

0.81 0.05
D.B1 0.05

0.80 0.05
0.80 8.05
0.79 0.05
0.78 0.05
0.78. 0.05
0.78 0.0S
0.82 0.0S
0.82 0.05
0.83 0.05
0.93 0.05
0.B3 0.05
0.93 O.0S
0.83 0.05
0.83 0.05

0.82 0. 05
0.892 0.05

0.8B2 0.05
0.92 0.05
0.92 0.05
0.82 o.oS
0.82 0.05
0.82 0.05
0.82 0.05
0.92 0.0S
0.82 0.05

tlec. Term. Term.
(Kr?) V I8) 2 1A)

0.05 92.92
0.05 92.94
0.05 92.96
0.0S 92.98
0.05 93.00
0.0S 93.02
0.05 93.05
0.05 93.07
0.05 93.10
0.05 93.14
0.05 93.18
0.05 93.23
0.05 93.29-
0.05 93.37
0.05 93.49
0.0s 93.66
0.05 93.92
0.05 94.27
o.es 94.66
0.05 94.96
0.05 95.10
0.05 93.22
0.05 92.62
0.05 92.47
D.0s 92.45

0.05 92.46
0.05 92.47
0.05 92.49
0.05 92.51
0.05 92.53
0.05 92.56

D.05 92.58
0.05 92.6D

O.CS 92.62
D.0S 92.64

0.0s 92.66
0.os 92.6E
D.05 92.70
0.05 92.72
DjV5 92.73

0.05 92.75

88.0

es.o88.0

MsD
88.098.0
88.0
88.0
SBD

sB.D
88.0
99.0

89.2

88.3

85.5
86.1
e7.9

87.4
sDAs

85.9
87.7
88.1

98.2
88.2
68.2

85.2
88.2

E8.2
88.2

*8.2
B8.2
88.2
98.2
88.2

88.2
88.2

08.1

88.2

1ndflTR (32401

Slip Hech. Elec. Term. Terr.

I ) CHM 0NW) V (8) z tN)

0.82 0.05 0.cs 92.92 88.O

0.82 0.05 0.05 92.94 88.0
0.82 0.05 0.05 92.96 M8.D
0.92 0.05 0.05 92.98 88.0
0.92 0.05 0.05 93.00 68.0
0.82 0.05 0.05 93.02 88.0
D.B2 0.05 0.05 93.04 MD.0
D.82 0.D5 0.05 93.07 88.0
0.92 D.D5 0.05 93.10 s8.0
0.81 0.05 0.05 93.13 88.0
0.81 0.05 0.05 93.17 B.0
0.81 0.OS 0.05 93.22 a8.0
0.81 0.05 0.05 93.28 8e.0
0.8) 0.05 0.05 93.37 8O.0
0.81 0.05 0.05 93.49 88.3
0.81 D.05 0.05 93.56 88.2
0.80 D.05 0.05D 93.31 s8.3
0.80 0.05 0.05 94.27 s5.5
0.79 0.05 D.05 94.66 83.4
0.78 0.05 0.05 94.95 87.9
0.78 O.Q5 0.05 95.10 87.4
0.78 0.05 0.05 93.22 so0.
D.82 0.05 0.05 92.61 85.9
0.82 0.05 0.05 92.47 87.7
0.83 0.05 D.05 92.44 98.1
D.93 0.0S 0.05 92.45 88.2
0.e3 0.05 O.AS 92.47 88.2
0.e3 o.0s 0.05 s2.49 88.2
0.83 0.05 0.05 02.51 88.2
0.83 0.05 0.05 92.53 88.2
0.92 0.05 0.05 92.55 88.2
0.82 0.Ds 0.05 92.58 88.2
0.82 o.0s 0.05 92.80 28.2
0.82 0.05 0.05 92.62 88.2
0.82 0.05 0.05 S2.64 E8.2
0.82 0.05 0.05 92.66 80.2
0.82 0.05 0.OS 92.67 e8.2
0.82 0.05 . 0.05 92.69 69.2
0.82 0.05 0.05 92.71 98.1
0.82 D.05 0.05 92.73 88.1
0.2 o.0s D.05 92.75 68.1

c.0o4 *1.24 250.5
0.04 91.34 248.7
Q.04 91.43 246.9
0.04 81.52 245.2
0.04 81.6* 243.6
0.04 81.70 241.9
0.04 91.78 240.3
D.04 81.86 238.b
0.04 81.94 217.2
D.04 82,02 235.7
0.04 82.09 234.3
'0.D4 B2.36 232.8
0.04 82.23 231.4
0.04 B2.30 230.0

i.- -.. -............ .



CCN No.
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sec.11.9x-Un~t 3 Train A ESP bes is cornected tD its dedicated RAT nad experiences a DRA with overlapping relay tifrzr. .
..amnne sw-..D.tsS.a...s..t...tS... *w3tCflVS=. w..S..t.W. .S.t .S.==... ..S=..... ase....

1ir.ql f3A275-2 ) IniMTR 13Z399
'l asn..; . . w....t..a...... aw-.t s=w .. kw.u....s -.fl..s-...=...-.cc..

Tine Slip Yanch. rlec. Term. Term. Slip )4ech. . Bloc, Term. erm.

IndelR 13V401
flSCWS=RSS~ W .t3.. .==W,.._=,

ISee.) I % 1 OIW) 1W.) V 6%) I A)
__._.__ _ _ __ _ ----- ----- -------. __._

I % ) (VW) MW) V 1M) 1 IA)

24.501
24.601
24.701
24.B01
24.901
25.001
25.101
25.201
2S.301
25.401
25.501
25.601
25.701

25.831
25.301
26.COI
26.101
26.201
26.301
25.401
26.501
26.601
26.701
26.801
26.901
27.001
2?.101
27.202
27.3D1
27.401
27.501
27.601
27.701
27.F01

27.901

28.001
28.101
28.201
28.301
28.401

28.501

52.04
50.02
48.04
46.10

44.19
42.32

40.40

3S.67

36.89
35.12
33.38
31.66

29.95
28.25

26.55
24.84

23.13

21.40

19.64
17.84

15.98

14.05

12.03
9.9D
7.64

5.31
3.14
1.58
b.96
0.93

0.98

0.9C
0.97
0.97

0. 97

0.97
0.97
0.97
0.97
0.97
0.97

0.01
0.01
0.01
o.01
0.03

0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.02
0.02

0.02

0.02

0.C2

0.02
D.02

0.D2

0.02
0.02
0.02
0.02

0.02
D.03

0.03
D.03
0 D03
0.03
0.03

0.03

0.03

0:03

0.03
0.03

0.03
0.03

0.03
0.03
0.03

0.04 12.36
0.04 82.42
0.04 S2.41

0.04 82.54
0.04 82.68
0:04 92.65
0.04 82.70

0.04 82.76
0.04 82.51
0.04 82.e6

0.04 i8.91
O.V4 82.95

0.05 83.00
0.05 M3.06

0.05 83.11
0.05 83.16
0.05 e3.22

0.05 83.28
0.05 83.36
0.05 83.45
O.0S 83.56

D.06 83.72
0.06 83.95
0.06 e4.32
0.06 84.95

0.06 86.03
0.06 87.70
0.04 J9,59
0.03 90.89

D.03 91.33

D.D3 91.36

0.03 91.35

0.03 91.36

0.03 91.37
0.03 91.37

0.03 91.37
0.03 91.37

0.03 91.37

0.01 91.37

0.03 91.37
0.03 91.37

228.7
227.3

226.0
224.1

223.4
222.1
220.6
219.5
218.2
216.8
215.5
214.1

212.7
211.2
209.6
207.9
206.0
204.0
201.7
199.0
195.7
191.6
186.2
178.6
l67.1
148.7
120.2

84.6
57.6
48.6
48.6
49.1
48.9

48.8
48.8

48.8
48.8
48.8
48.8
48.8

48.8

0.S2
0.82
0.82
0.82
0.82
0.82

0.82

0.82
0. 82
0.82

0.82

0.82

0.82

0.92

0.82

0.82

0.82
0.81

0.82
0.81
0.61
0.82

0.81

0.80
0.79

0.78

0.78
0.78
0.70

0.78

0.78

0.78

0.78

0.78

0.78

0.76

0.81

0.7S

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0. 05
0.05
0.05
0.05
0.OS
0.05
0.05

D.05

0.05
C.05
C.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.05
0.05
0. 05
0.05
0.05
0.05
0.05
0.05

IO.S
0.05
C.05

0.05
*0.05

0.05

0.05

0.05

p. 05 92.77
0.05 92.79

0.05 92.81
0.05 92.82
O.05 92.84
0.05 92.86

0.0S 92.87
0.05 92.89
O .05 92.91
0.05 92.93
0.0S 92.9s
D.05 92.97
0.05 92.98
0.05 93.01
0.05 93.D3

0. 0 93.05
0.0S 93.08
0. OS 93.11
0.05 93.15
0.0S 93.19
0.05 93.24
D.0S 93.31
0.05 93.39
0. 05 93.52
0.03 93.71
0.05 96.00

0.D5 94.37
0.05 934.75.

0.05 95.01
0.05 95.32

s.05 95.14
0.05 9S.14
O.05 95.15
0.05 95.15
0.05 9S.1S
0.05 95.15

0.05 95.15
0.05 SS.15
O.05 95.15
0.05 95.15

0.05 95.15

88.1
88.1

B8.1
88.1
88.1
88.1
88.1-

88.1
88.1

88.0
88.0

88.0
88.0

88.0

88.0
88.0

88.0
e3D

88.0
88.0

88.0

88.1
88.2
88.4
8B.5
88.3
87.8
87.3
87.i
8-1.2
87.2
87 *2

87.2
87.2

87.2

B7.2
87.2

87.2
87.2

Slip Mecb.
( 0) (MW)

0.82 0.05

O.S2 0.05
0.82 0.05
0.82 0.DS

0.02 0.05
0.82 0.05

0.02 0.05

0.82 0.DS

0.ez 0.05
0.B2 O.CS

0.82 0.05

0.82 0.OS

0.82 0.05

0.82 *C.OS

0.82 D.0S

0.92 0.05

0.82 0.DS

0.82 0.05

0.81 0.05

0.81 0.05

0.81 0.05

C.81 0.05

0.83 0.05

0.81 0.05

0.81 0.05

0.8O 0.0S

0.79 0.05

D.78 0.05

0.78 O.0
0.78 0.05

0.78 0.05

0.78 0.05

0.79 0.OS

0.78 0.0S

0.78 D.05

0.78 0.05

0.78 0.OS

0.78 0.05

0,78 0.05

0.78 0.05

0.76 0.0O,

Ele:. Ternm.
I)W) V 1%)

0.05 92.77
0.05 92.78
0.05 92.80
*O.05 92.82

0.05 92.84
0.05 92.85

0.05 92.87
0.05 92.39
0.05 92.91
0.05 92.92

0.05 92.94

0.0S 92.96

0.05 92.98

0.CS 93.00
0.05 93.03

0.05 93.05

0.05 93.08

0.05 93.11

0.05 93.14

0.05 93.19

0.05 93.24

0.0S 93.30

D.05 93.39

0.05 93.52

0.05 93.71

O.0S 93.99

0.05 94.37

0.05 94.75

0.05 95.00
0.05 9S.12
0.DS 95.14

0.05 95.24
0.05 95.15

0.05 95.15

0.05 95.15

0.CS 95.13

0.05 95.15

0.DS 95.15

0.05 95.15

0.05 9S.15

0.05 95.15

Term.

3 1A)

88.1
88.1
t8.1
8B.2
08.3
BG.3

88B.
R8.1
88.7
88.0
88.0
88.0
88.0
88.0
e8.0
88.0
88.
68.0
88.0

83.0
a8.0

88.0
88.0

86.i
6B.2

es.4
E8.5

88.3

87.8
87.3
87.2
97.2
87.2

87.2
07.2
B7.2
B7.2
87.2
87.2

87.2
87.2
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Sec.11.9A-Uilt 3 Train A :SF bus is connected to its dedicated MAT and expriexlces a DIA with overlapping relay timer.
&...... ..............=Xr .w-e-2a-=ea-aaggtw-s-ama"=eugr ="A.&Z.9 .... &..... ... ....... ==

Tis.

Isec.) '

IndM2i 13A275-2'
…... W.ae.=ua.a ......s.s...==U

Slip Mech. Elec. 7err. Term.

I I ) pm) (W) V I%) 1 (A

indHTR 133399 3 Ind24R t384IM.1
....s=... ... ….a. 5 a........... ...-

28.601
29.701
2B.601

28.901
29.00O
29.201
29.201
29.301
29.401
29.$01
23.601
29.701
29.ED1

29.901
30.001
30.101

30.201

30.301
30.401

30.501
30.601
30.701
30.801
30.901

31.D01
31.l01
31.201
31.301
31.4Cl

31.5Dl
31.601
31.?Cl
31.801
31.901
32.001
32.201
32.201
32.301

32.4021
32.501

32.601

0.97
0.97
0.97
0.97
0.97
0.97
0.97
0.97
0.97
0.97
0.91
0.97

0.97

0.97
0.97

0.97
0.97

0.97
O.9T
0.97

D.97
0.97
0.97
0. P7
D.97

0.97
0.97
0.97
0.97
0.97
0.97
D.g7
0.97
0.97
0.97
D.97
0.97
0.97
0.97
0.97
1.05

0.03
0.03
0.03
0.03
0.03
0.03

D.03
0.03
D.03

0.03
0.03
0.03
0.03

D.03
0.03
0.03
D.D3
0.03
0.03
0.03

0.03

0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.D3.

D.C3
0.03

0.03
0.03
0.03
0.03
0.03
0.03

0.03
0.03

0. 3
0.03

0.03 91.37
0.03 91.37
0.03 51.37
0.03 91.37
0.03 91.37
0.03 91.37
0.03 91.37
0.03 91.37
0.03 31.37
0.03 91.37
0.03 9A.37
0.03 91.37
0,03 91.37
0.03 91.37
0.03 91.37
0.03 91.37
0.03 91.37
0.03 91.37
0.03 91.31
0.03 91.37
0.03' 91.37
0.03 91.37
0.03 91.37
0.C3 91.37
0.03 91.37
0.03 91.37
0.03 91.37
0.03 9;.-31
0.03 91.37
0.03 91.37
0.03 91.37
0.03 91.37
0.03 91.37
O.03 91.37
0.03 91.37

0. 03 91.37
0.03 91.37
0.03 91.37
0.03 91.37

P.03 88.98
0.03 81.58

48.8
40.8
48.8

48.8
48.8

C8.8
48.9
46.8

48.8
48.8
48.8
48.8
48.8
MS.

4B.8
4E.8

48.8
4S.B

48.6
48.B

48.8
I8.8

48.8
40.8
8s.8

48.B

48.8
4B.8
41.B

48.9
.48.6

48.8

48.B
48.8

48.8

.48.8

48.8

44.3

47.7

Slip Mfech. Elec. Term. Term.
4 ) 1 WS) IMW) v it) ;t IA)

_____ ___ --- ----- ----- _.-____

0.70 0.05 0.05 95.15 87.2
0.78 0.05 0.05 35.15 *7.2
0.18 0D05 0.05 95.15 67.2
0.78 0.05 0.05 95.15 87.2
0.78 0.03 0.05 95.25 87.2
0.78 0.05 D.05 95.15 87.2
0.18 0.05 0.OS 95.15 S7.2

0.78 0.05 0.05 .95.1S 87.2
0.78 0.05 0.05 95.15 07.2
0.78 0.05 0.05 95.15 87.2
0.18 C.05 0.05 95.15 87.2
0.78 0.05 0.05 95.15 07.2
0.78 D.05 0.05 95.15 87.2
0.78 0.05 0.05 95.15 B7.2

0.78 0.05 0,OS 9S.15 87.2
D.78 c.05 0.05 95.15 87.2
0.78 D.05 OD.5 95.15 87.2
0.8B O.0S D.05 95.15 87.2
0.7S 0.05 0.05 95.15 67.2
0.70 0.95 0.05 95.15 V7.2
0.78 0.05 0.05 95.25 87.2
D.16 0.05 0.D5 95.15 87.2
0.18 0.05 0.05 95.15 B7.2
0.78 0.05 C.0s 95.1S 87.2
C.78 0.05 0.05 95.15 87.2
0.78 0.o5 O0.0 95.15 87.2
0.78 o.0s 0.05 95.15 87.2
0.18 0.05 0.05 95.15- 87.2
0.78 0.05 O.D5 95.15 87.2
0.78 o.os 0.05 95.15 87.2

0.78 0.05 0.0S 9S.15 87.2
0.78 0.05 0.05 95.15 87.2
0.78 0.05 '0.05 95.35 87.2
0.78 0.05 0.05 95.15 87.2
0.78 0.05 0.05 95.15 87.2
0.18 0.05 0.05 95.15 87.2
0.18 0.05 o.5 95.15 87.2
0.79 0.05 0.05 95.15 87.2
0.78 0.05 D.05 35.15 . 67.2
0.78 0.0s 0.05 92.45 76.5
0.95 O.S 0.05 91.31 85.2

Slip Yach7 Mec. Term. Term.

_____

0.78
0.78
0.7B
0.78
0.7B

0.710.78
0.78
0.78

0.78

0.78
0.78
0.78
0.78
0.78

0.78
-0.780.18

0.78

0.78

0.78
0.78
0.78

0.780.18
0.78
0.78

0.78

0 .1B

0.78

0.780.78
0.78

0.78
0.78
0.78
0.78

0.78
0.7*

0.15

OAS

0.050.DS

0.05
0.05
D.S

0 .0o
0.05
0.05
0.05

0.05
o0.s
0.05
0.05
o.es

0.05

0.0S
0.05
0.05
0.05
0.OS

0.05
0.05
0.05

0.05
0.05
0.05
0.05
0.050D.OS

0. 05
0.D5

0.05

0.05

0.05

0.05S

0.05

0.05

0.05

tiW ) V (41)

0.05 95.25
0.05 95.15
0.05 95.15
0.05 95.15
0.05 95.15
0.05 95.25
0.05 95.15
0.05 95.15
0.05 95.15
0.05 95.15
0.05 95.15
O.0S 95.15
0.05 95.15

0.05 MI.as
0.05 95.15
0.05 95.15

p.05 95.MS
0.0S 95.15
C.0S 95.15
0.0s 95.15

0.05 95.15

0.05 95.25

0.05 95.15

O.0S 95.15
0.05 95.15
0.05 95.25
0.05 95.15
0.05 95.15
0.05 95.is

0.05 95.15
0.05 95.15
0.05 95.15
0.05 95.15
0.05 95.15
0.05 95.15
0.05 95.15
0.05 95.15
0.05 95.15
0.CS 95.15
0.05 92.45
0.05 91.31

S (A)

87.287.2
87.2
87.2
a7.2

B7.2
87.2

87.2
B7.2
87.2
B7.2

87.2
B7.2

87.2
87.2

87.2

87.2
87.2
87.2
87.2

87.2
87.2

87.2
87.2
87.2

87.2

87.2
B7.2
87.2
07.2
87.2
67.2
87.2
87.2

87.2
76.5

ES.2
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Sec.11.9A-blht 3 Train A ESP bus is connected to its dedicated RAT and axperierces a DMA with overlapping relay titner.
...aaW...... MMStCS... s-w.=f.......US St..nt.ta gmt......3...z.....wf.......;SW-----S--.W-s==na-etSsS-e.=:.-==

Ti10
tSec .1

lednM 13A275-2 I IndICa 13E399 ) 'ndR 13E401
.s.hl ...h.cf.wfhl ...e.s..= a*iS.AU.==.......tfl 9oen-azai....e.S .=tflw..nr-f-- or ..... n

Slip Xech. Elec. Term, Term. Slip Beth. M1ac. Tenc. Term. Slip Mech. Elec. Tern.. Term.

I 9 I lMbI Mfl V Mt x (A) t S6 1 (tMW1 tM) V (ItI I IAI t S I JXM) Ww) V l I (AW)
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32.101
32.801
32.901
33.001
33.101
33.201
33.301
33.401
33.501
33.601

33.702
33.801
33.901
341.01
34.101
34.2D1
34.301
3d.401

34.501
34.602.
34.701
34.801
34.901
35.001

35.101
35.201
35.301
35.401
35.501

35.101

35.801
35.901
36.0C1

36.101
36.201
36.301
36.401
26.501

36.601
36.701

1.07

1.07
1.07

1.05
1.04
1.D4
1.04
I.D4
1.04
1.04
1.04
1.04
I.C4
1.03
1.03
1.03
1.03
1.03

1.03

1.03

1.03
1.03

1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03

1.02
1.01
0.99
0.9a
0.99
0.98
0.93

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
O.D3
0.03

.D03
0.03
D.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

0.03 07.29
0.03 87.29
0.03 87.37
0.03 87.66
0.03 83.24
0.03 80.44
0.03 BB.5D
0.03 BB.53
0.03 88.55

0.03 00.5B
0.03 6e.60
0.03 86.E2.
0.03 28.63
0.03 SB.65
0.03 80.67
0.03 B8.69'

0.03 80.70
0.03 08.12
D.03 80.74

0.03 8e.75
D.03 80.77

O.03 80.10

0.03 80.80

0.03 80.81
0.03 68.B3
0.03 08.05
0.03 88.96
6.03 08.80
0.03 00.g0
D.03 88.93
0.03 8a.96
0.03 83.00
0.03 89.05

0.03 09.15
0.03 69.37
0.03 89.84

0.03 90.4S
0.03 90.19
0.03 90.05

0.03 90.90
0.03 90.92

49.6
50.0
50.1
50.4
50.7
50.0
49.8
49.8
49.7

49.7
49.7
49.7

49.7

£9.1
49.7
49.7
49.6
49.6
*9.6

49.6

49.6
49.6

49.6
49.6
49.6
49.6
49.6
49.6
49.6
49.6
49.6
49:6
*9.6
49.6
49.7

50.0
50.1
49.2
49.2
49.1
49.0

0.85
0.05
0.B5
0.85
0.53
0.83
0.53

0.83

0.e3
0.83

0.83.

0.83

0.83

.s83

0.83

0.83
0.83
0.82
0.82

0.02
0.E2

0.82

0.02

0.82

0.02
0.82
0.82
0.02
0.*2
0.82
0.82
0.82
0.02.

0.82
0.82
0:81
0.79
0.79

0.73

0.19
0.79

0.05 0.05 91.13

0.05 0.05 91.15
0.05 0.05 91.25

0.05. 0.05 91.55
0.05 o.os 92.15
0.05 0.05 92.30
0.05 0.05 92.35
0.05 0.05 s2.38

0.05 0.05 92.40
0.0s 0.05 92.42

0.05 0.05 92.44

0.05 0.05 92.46
C.05 0.05 92.48

0.05 D.D5 92.50

O.0S 0.05 92.51

0.05 0.05 92.53
0.05 0.05 92.55
0.05 0.05 92.56

0.05 0.05 92.50

0.05 0.05 92.59

0.0 D..05 92.61

0.05 0.05 92.62
0.05 0.05 92.64
0.05 0.05 92.66
0.05 0.05 92.67

0.D5 0.05 92.69
O.CS O.0S 92.70

O.0S 0.05 '92.72
0.05 0.OS 92.74

0.OS O.C5 92.77

0.05o 0.s 92.00
0.05 0.05 92.83

0.05 D.0S 92.89
0.05 0.05 92.99

0.05 0.05 93.21

0.05 0.05 93.71

0.05 D.05 94.32

0.0S 0.05 94.60

0.05 0.05 945.66
0.05 0.05 94.70

0.05 0.05 94.72

00.3
80.7

eB.8
89.4
90.0
08.6
B8.3
88.3

88.3

08.3

98.2
88.2

88.2
B8.2

8e.2
B8.2
a8.2
s8.2
B8.2

s8.2
08.2

8a.2
88.2
e8.2
00.2
88.1

88.1
00.3

08.1
88.2

68.1
80.1

M.I
B0.2,

08.5
09.2
29.2
87.5
87.6
87.5

87.3

0.05

0.85
0.05

0.05.
0.83

0.63

0.93

0.83

0.03
0.63
0.83
0.83

0.83
0.83

0.83
0.82,

0.82

0.82
0.63
D.az

0.02
0.82
0.82
0.82
0.82
0.e2
0.82

0.E2
0.B2

0.82
0.82

0.02

0.82
0.82

0.B2

0.19
0.79
C.79
0.79
0.79

0.05 0.05 91.12

O.05 0.05 91.15
0.05 0.05 91.24
0.05 0.05 91.SS
0.05 0.05 92.14
0.05 0.05 92.30

O.DS 0.05 92.35

0.05 0.05 92.37

0.05 0.05 92.40

C.05 0.05 32.42
0.05 C.0S 92.44
0.05 0.05 92.4S

O.C5 0.05 92.47

0.05 0.05 92.49
O.CS 0.05 92.51
0.05 0.05 92.53
0.05 0.05 92.54
0.05 0.05 92.56

0.05 0.05 92.58
0.05 0.05 92.59

0.05 0.05 92.61
0.05 0.05 92.62

0.05 0.05 92.64
0.05 0.05 92.65

0.05 0.05 92.67

0.05 0.05 92.68
0.05 0.05 92.70
0.05 O.pS 92.72
O.OS* :0.0s 92.74
0.05 0.05 92.76

D.05 0.05 92.79

0.05 0.05 92.83
0.05 0.05 92.89

0.0S 0.05 92.99

0.05 0.05 93.21

0.05 0.05 93.71

0.OS 0.05 94.32

0.0D5 .05 90.60

C.05 0.05 94.66

0.05 0.05 94.7D

0.05 0.C5 94.71

00.3
88.7
8B.B
09.4

90.0
88.6

88.3
00.3
88.3
BB.3

88.2
88.2

88.2

e8.2
6B.2

B8.2

08.2
$8.2
88.2
D862

BB.2

88.2

80.2
88.2
B8.2

88.1

88.2
B8.1
88.1

88.1
SS.1

03.2
8a.5
89.2
E9.2

87.5
87.6
87.5
87.3
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Sec.1I.9A-Unit 3 Trein A ESP bus is connected to its dedicated RAT and e*periences a D2A with overlapping relay timer.

... ... =s.twtB-c-=2~ess"eew=~~a="=~e==-~=sbt=2nsc==~se=~e==~~e======

IndnR t3A275-2 1
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2nd)0TR 13E399 IndY.?TR (3E40I )
stSS2�WctUCS.s�Mqfl�flctUt CCUSX==tfltSUt*S3.stM�:..-

'Time

36.801

36.901
37.001
37.I01
37.202
37.301
37.401
37.501
37.501
37.7D1
37.D01
37.901
38.00D
3S.101
3S.201
38.3DI
38.401
3S.501
38.601
3B.701
36.801
38.901
39.001
39.101
39.201
39.lDl
39.401
39.501
39.601
39.701
39.801
39.901
40.ODD

SlIp

0.96
0.98
0.93
0.96
0D.98
0.98
0.96

0.98
0.9a
0.98
0.98

0.98
0.99
0. 98
0.95
D. 98
0.98
0.95
0.98
0.99
0.98
0.98
0.98
0.98

1 0.95
0.98
0 * 98
0.98

0.98
0.98

0.03

0.03
0.03
0.03
O. D3

n ns

0.03
0.03
0:03
0.03
0.03

'0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03'
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

NMW)

0.03
0.03
0.03

0.03

0.03
0.03

0.03

0.03
0.03
0.03
0. 03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

0.03

Term.

v it)

90._3

90.93

90.93
90.93

90.93

90.93

90.93

90.93

90.93

90.93
90.93
90.93

90.93

90.93

90.93

90.93

90.93

90.93

90.93

90.93

90.93

90.93

90.93

90.93
90.93

90.93

90.93
90.93

90.93

90.93
90.93

Term.

I (A)

49.0

48.9

48.9

48.9

48.9
48.9

* 48.9

48.9

46.9

48.9

46.9

48.9

46.9

48.9

48.9

4q.9

48.9

48.9

48.9

48.9

48.9

48.9

48.9

48.9

8.9

48.9

48.9
48.9

4B.9

4B.9

48.9

48.9

4B.S

Slip

0.79

0.79
O.79

0.79

D.79

0.79

0.79

0.79

0.79

0.79

0.79

0.79
0.79

0.79

0 .79

0.79
0.79

0.79

D.79

0.79

0.79

.0.79
0.79

0.79

0.79
0.79

D.79
0.79

0.?9
0.79

0.79

0.79
0.79

xecb.

WKXJ

0.05

0.05
0.05

0.050.DS

0.05

0.05

0.05

0 .05
0.05
0 .05
0.050.OS

0.05

0.05

0.05

0.05

0.05

0 OS
0.05
0.05

O .DS

0.05

0.05

0.05
0.05

0.05

0.05

0.05

0.05
0.05

Elec.

(HW)

0.05
0.05
0.05
0.03
0.05S
0. 05
0.05
0.05
0. 05

0.05
0.*05
0. 05
0.05
0.05

0.05
0.05
0.05

0. 05
0.05
0.05

0. 05
0.05
0.05
0.05
0. 05
0.050.05
0.05
0.OS
0.05
D0OS

0.05

Term.
v (a)

94.72
94.72
94.72
94.72
34.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72

94.12
94.72
94.72
94.72
94.12
94.72
94.72
94.72
94.72
94.72
94.72
94-72
94.72
94.72
94.72
94.72

94.72

94.72

Term.
x (Al

87.4
67.3
87.3

87.3.
87.3

87.3

37.3
87.3

e7.3

87.3

87.3

87.3
87.3

87.3

87.3

57.3
67.3

87.3

87.3
87.3

97.3
87.3

87.3

87.3

87.3

B7.3

87.3
87.3

87.3
67.3
67.3

87.3

B7.3

Slip,

( I

D.79

0.79
0.79

0.79

0.79

0.79

0.79

0.79
0.79

0.79

0.79

0.79

0.79

0.79

0.79

0.79

0.79

0.79

0.79
0.79

C. 79

0.79

0.79
0.79

0.79

0.79

0.79

0.79

0.79

0.79
0.79

0.79
0.79

Rech .

0,05
*0.05

C.p5
0.05

0.0S

0.05

0.05

0.05

0.05

0.05
0.05
0.05

0.05

0.05

0.05
0.05

0.05

0.05

0. 05

0.05

0.05

OD.05

0. 05

0.05

0.05

0.05

0.05

0.05

0.05

0. Os
0.05

0.05

0.05

Elec.

0.05
0.05
0.05
0.05
0.05

0.05

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0 .05D. 05

0.05
0.05S

0.05

0.0O

0.05

0.05

0.05
0. 05
0.05
0. 05
0. 05
0.05
0.05
0.05

0.05

Term.
V (4J

94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72
94.72

94.72
94.72

Tern,
I (A)

87.3

87.3

97.3

E7.3

87.3

87. 3
67.3
87.3

B7.3
67.3
87.3

87.;

87.3

87.3

87.3

87.3
67.3

87.3

87.3
87.3
87.3

87.3

B7.3
87.3

87.3

87.3
87.3

87. 3

87.3

87. 3
07.3

67. 387 .3~

P M1NST

3iqA-



CCN No._

Pxbject: E40-0B2,12-PCCN N-l9 Zht 4'I " S
Loratlon. SOICS 263

Cpntract:
tngineez: Ric Cabillng

DYNXAMC STADILITY
ftrfat ua *S....

PowerStation 4.0.4C

Study Casev CASEX.B-A-OR

Page: 262
Date: 06-13-Z005

SN: SCALED3SON
rile: Songs23

Se'.11.9A-rnjt 3 'rain A VSr bus is connected to its dedicated RA? and experleXces a DBO Vitb overlppping relay tivnr.
'an ........ r =-_sCz .... e=............ mz. -s*Cm=-CmwC= ... ...e s= vt=.P-wv e-.u ... ... _=-.............==== "=^ ca ^ ^=== =

LndzrR (P162 Pus O3A04
a.. P. .... .SC f-=lS -S S*SS.W .M. s.S=Si.M..SS. S..=SSUS ..

Bus M3o04 .

r-rt-m..c=.a- .. l..Wu-....... ... ==

Tice Slip Xecb. Elec. Term. 5r'r:.

0.000
0. C0O

* 0.101
0.201
0.301
0.4D01
0.5D1

0.601
D.70I

o .b~0i
0.901

1.101

1.201

2.301
1.401

1.S02
1.601
1.701

1.801
1.901

2.001
2.101

2.201
2.301
2.402
2.501
2.601
2.701
2.801
2.901
3.00D
3.101
3.201
3.301
3.401

3.501
3.601
3.701
3.S01

3.901

I % ) IYW) 1KM) V I3 I W

100.00 D.OO 0.00 0.00 0.0
10.00 D.0.D 0.01 83.X6 239.0

13.31 0.00 0.04 81.86 Z1.5
C6.94 0.00 0.04 82.67 2D2.1
51.42 0.01 0.04 83.37 1S7.t

36.72 D.01 0.04 83.E5 173.9
22.15 0.01 0.04 84.29 ISS.0
7.21 0.02 0.04 B5.43 l0O.8

1.98 0.02 0.02 87.95 43.6
2.05 0.02 0.02 EB.36 42.E.

2.05 D.D2 D.D2 89.10 42.3
1.96 0.02 D.02 90.50 42.2
1.92 0.02 0.02 91.61 4*1.4

1.87 0.02 0.02 92:42 41.2
2.84 D.02 D.02 92.97 40.8
1.84 0.02 0.02 93.15 40.6
1.84 0.02 0.02 93.21 40.5
1.83 0.02 0.02 93.3S 40.6

_ 1.82 0.02 0.02 93.56 4D.6
1.82 0.02 0.02 93.72 40.5
1.p1 0.02 D.02 93.45 40.5
1.t1 0.02 0.02 93.98 40.4
2.80 0.02 0.02 9S.0 40.4-
1.80 0.02 0.02 94.13 40.4
1.80 0.02 0.02 94.17 40.3
1.80 0.02 0.02 94.20 40.3
1.82 0.02 O.02 78.35 29.1
2.72 0.02 0.02 76.23 46.1
2.90 0.02 0.02 76.18 47.1
2.88 0.02 0.02 76.26 47.3

2.87 0.02 0.02 76.40 47.3
2.86 0.02 * 0.02 76.55 47.2
2.85 0.02 0.02 76.72 47.1
2.83 0.02 0.02 76.97 47.0
2.79 0.02 0.02 77.44 47.0
2.15 0.02 0.02 77.95 46.6
2.74 0.02 0.02 77.97 46.4

2.73 0.02 '0.02 78.08 46.4
2.72 0.02 0.02 78.1B 45.3
2.71 0.02 0.02 76.28 46.2
2.71 0.02 0.02 78.38 46.2

Voltage Load Loa. Treq
NMag. Deg. MW Nvar %

99.60 -0.96 0.00 0.00 100.D

97.36 -0.70 D.00 0.00 .100.0
97.33 -1.01 0.00 0.00 lOO.p

97.38 -1.01 0.00 0.00. 100.0
97.44 -1.01 0.00 0.00 100.0
97.49 -1.02 0.OD 0.00 100.0
97.55 *-1.03 0.00 o.o0 100.0
97.62 -1.04 D.00 0.00 1OD.0

97.71 -1.05 0.00 0.00 1D0.0
97.79 -1.07 0.00 0.00 100.0
97.91 -1.21 0.00 D.00 100.0
98.23 -1.13 0.00 0.00 100.0
98.45 -1.15 0.00 0.0D 100.D

98.92 -1.09 0.00 O.CO 100.0
99.27 -0.93 D.D0 0.00 100.0
99.34 -0.89 0.00 0.00 100.0

99.35 -0.89 0.00 0.00 lDD.0

99.36 -0.89 0.00 0.00 100.0.
99.37 -0.89 D.0D 0.00 .00.0

99.38 -0.8E 0.00 0.00 l00.0
99.39 -0.89 0.00 0.00 100.0
99.39 -0.88 0.00 0.00 100.0
99.40 .0.88 0.00 0.00 0O0.0
99.40 -0.88 0.00 0.00 l00.0
99.40 *0.88 0.00 0.00 100.0
99.41 -0.88 0.00 0.00 100.0
96.99 -0.87 0.00 D.OD 100.0
96.81 -1.22 0.00 D.00 100.0
96.84 -1.12 O.00 0.00 1DD0.

96.88 -1.13 0.00 O.0O 200.0
96.93 -1.l4 0.CO 0.00 100.0
97.00 -1.16 0.DD 0.0D 1OD.0

97.08 -1.19 0.00 0.00 100.0
97.26. -1.24 C.00 0.00 100.0
97.71 -1.23 0.00 0.00 100.0
98.04 -1.11 0.00 0.00 100.0
98.06 -1.11 0.00 00 100.0
S8.06 -1.12 0.00 D.00 100.0
98.07 -1.11 0.00 O.Q. 100.0
98.08 -1.11 0.00 0.00 10.0

98.09 -1.11 0.00 0.00 0O0.0

Voltage
8Hag. Deg.

96.71 -3.49
84.D9 -3.11
84.01 -4.72
86.45 -4.64

84.92 -6.S6

S5.28 -4.55

5s.69 -4.57

86.25 -4.58
86.88 -4.53

87.3D -4.60
87.96 -4.69

89.28 -4.56
90.33 -4.36
91.05 -4.27

91.54 -4.06
91.69 -4.01

92.76 -4.02
91.8$ -C.02
91.97 -4.01

92.08 -3.99
92.28 -3.98
92.27 -3.96
92.34 -3.93
92.39 -3.92
92.43 -3.91

92.45 -3.91
76.6S -3.99
75.38 -6.0D
75.36 -5.96
75.44 -5.96
75.57 -5.95
75.71 -5.94
75.88 -5.15
76.11 -5.97
76.56 -5.94
76.94 -5.19

77.05 -5.78
'77.15 -5.75
77.25 -5.74
17.34 -5.72
77.43 -5.71

Load Load

I'l 24var
____ __ _-

0.00
0.00
0.00
Do0
0.0C
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0. DO
0.00

0.00
0.00
0.00

0.00
0.00
0.00
D.AD

0.00

0.00
0.00

Q cO0

0.00
O.00
D.DD

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
.0.00

0.0D
0.0D

0.00
0.00
0.00
0.00

0.00
0.00
0.00-
C:oo
0.00

0.00
0.00
0.00

0.c0
0.00

0.00

0.00
0.00
0.o0
0.00
0.00
0.00
0.00
D:OO

0.00

0.00
0.00
0.00
0.00
0.00
0.0D
0.00

0.00
0.00

0.00
0.00

O.0D

0.00

Freg

ra

20D. 0

200.0
100.0

200.0
100.0D
200.0
100.0D
1DO.0

100.0
100.0
100.0
100.D

200.0
100.0

100.0
100.0
10C.0

100.0

100.0
10O.O

100.0

100. 0

lDO.O

10 0.0 K -
100.0
S Do.o0

i00.0 L .
100.0 CJ'D

100.0

100.0

o0o.c 6
100. D Y8 .
200,0 34. 61/
130.0

100.0
100.0
100.0
100.0



CCN No.

f O-1 5 DYNA441C STABILITY
Project: EVC-082,R2-PCC% N-19 Sht ..... .. ===..=0.==0=
Locationf SONGS 203 , PowerStation 4.0.4N
Contract s

Engineer: jde Cabilln2 Study Case: CASE.Z-?7s-OR

Page. 263

Date: 06-13-2005

SN: SCM LrDISON
File: Songs23

sec.11.9A-Unit 3 Train A ESF bus Is connected to its dedicated RT and experiences a DBA With overlapping relay timer.
*... ; r" *r =t - =a ... .. s= -=2- Yw-- g=ht =awt=r=s=a~eercM ... .... ...^"=s~z-=~==e=#~awsD"

8303 RaP

tSec.)

4.001

4.101

4.201
4.302
4.401

.4.501

4,6D0

4.701
4.802

4.901

5.001

5.101

5.201

5.301

5.401

5.501

5.601

5:701.

5.501

5.9D1

6.001

6.101

6.201
6.302

6.401

6.502.
6.601

6.701

IndolTR IP162

Slip Mech. E1ec. Term. Terr

t % ) (MN) (MW7: V 11) I 1A
_____ ----- ---- ---- ___ -_ _ -__-

) 3us (3AD04 ) Bus 13B04
1. X. ... ==ao=%ra= .. == ... sm_====YY- ...- s:X~~=tsa===wsF an..-

1. Voltage Load Load Freq Voltage Load Load . Freq
3) %Mag. beg. Y:W Xvar P 4Mao. peg. IW Mvar 8

_____-______-__- ----- - ----- ---- -- - -- - --- _____

2.70 ,D.02 0.02 79,47
2.69 0.02 D.02 78.51
2.68 0.c2 0.02 78.67
2.67 D.02 0.02 78.76
2.67 0.02 0.02 18.86

2.65
2.65
2.65

-2.64
2.53
2.62
3.62

2.61
2.60

2.60
2.59
2.59
2.58
2.558

2.57
2.56
2.56
2.55
2.55
2.54
2.53
2.53
2.52

0.02 0.02 79.95
0.02 0.02 79.05

0.02 0.02 79.15
D.02 0.D2 79.24
0.02 0.02 79.33

C.02 0.02 79.12
0.02 0.02 79.51

0.02 q.02 79.59

0.02 0.02 79.67

0.02 0.02 79.76

0.02 0.02 79.24

0.02 D.02 79.92
0.02 0.02 80.0O

0.02 0.02 90.08

C.D2 0.02 80.25
0.02 D.D2 80.23

0.02 0.02 80.31
0.02 0.02 80.32

00.02 .02 80. 47
0.02 0.02 80.5E

0.02 0.02 80.B4
00.02 0.02 BD.72

0.02 0.02.'B80.81

44i.1.

46.1

48.0
46.0
46.0
4c.9

45.9
45.8

45.8
45.7
45.7
45.6
45.6

45.5
45.5
45.5
45.4
45.4
45.4

45.3
45.3
45.2
45.2
45.2
45.1
45.1
45.1
45.0
45.0
44.9
44.9
44.9
44.8
4.A

44.7

44.7
44.6
44.6
44 .5
44.4
44.4

98.09 -1.11 0.D0 D.D0 100.O
9B.10 -1.11 0.00 O.0D 1D0.D

98.11 -1.11 *0.00 0.00 100.0
95.21 -1.11 O.D0. 0.00 100.0

*9B12 -1,l. 0.00 0.00 ;Do.0

98.13 .- 1.11 0.00 D.00 1DD.O

9B.14 -. II1 O.0D 0.00 100.0
98.14 -1.11 0.00 0.0O 200.0
98.15 -1.12 M.DD D.0D 100.0
98.16 -1.11 0.00 0.00 l00.0
96.16 -1.11 0.00 0.00 100.0
98.17 -1.10 0.00 0.O0 200.0
98.18 -1.10 0.00 0.00 2OO.D

98.18 -1.10 0.00 0.00 100.0
96.19 -1.10. 0.00 0.00 100.0
98.19 -1.10 0.00 0.00 100.0
98.20 -1.10 0.00 0.00 100.0
98.21 -1.11 0.00 0.00 ID.0

6.801 2.52 'C.02 0.02 E0.90
6.901 2.51 0.02 0.02 80.99

.001 2.50 0.02 0.02 51.09
1.1D1 2.50 0.02 0.02 82.19
7.201 2.49 0.02 0.02 F1.29
7.301 2.48 0.02 0.02 81.40
7.402 2.47 0.02 0.02 81.52
1.501 2.47 0.02 0.02 81.64
1.601 2.46 0.02 0.02 81.78
7.701 2.45 0.02 0.02 81.93
7.iD1 . 2.44 0.D2 0.02 82.11
7.901 2.42 0.02 0.02 82.30
8.001 2.41 0.02 0.02 82.54

98.21 -1.11

96.22 -1.11
98.22 -1.11
9s.23 -1.11

*98.24 -1.11
98.24 -1.13

98.25 -1.12

98.25 -1.11
99..26 -1.21
96.27 -1.11
9g.27 -1.11
98.28 -1.11
98.29 -1.11
98.29 -1.12
98.30 -1.12
98.31 -1.12
98.32 -1.12

98.33 -1.22
98.34 -1.13
9B.35 -1.13

98.36 -1.13
98.38 -1.14
98.39 -1.15

O.DO 0.D0 100.0
0.DO D.C0 100.0

0.00 0.00 10D.0

0.00 .00 100l.0
0.OD D.D0 20D.0
0.00 0.00 20D.0

0.00 O.0D 200.0
0.00 O.0D l00.0
0.00 0.0C 100.0
0.00 0.00 100.0
0.00 0.00 100.0
0.00 D.CO 100.0
0.00 0.00 100.0
0.00 0.00 100.0
D.O 0.00 100.0
0.00 0.00 100.0
0.00 D.00 100.0
0.00 0.00 100.0

0.00 D.00 100.0
0.00 0.00 100.0
O.DO O.0D 100.0
0.00 0.00 10D.0

0.0D D.00 lO0.0

77.52 -5.70 0.00 O.DO 100.0
77.61 -5.68 0.00 0.00 100.0
77.70 -5.67 0.00 0.00 1DD.D
77.79 *5.66 D.00 0.00 100.0
77.68 -5.65 D.DD O.DD 200.0
7,7.97 -5.64 0.D00 0.OD 2D.0
7B.06 -5.63 D0:D 0.D0 l00.0
78.15 -5.62 0.00 D.00 200.0
78.24 -5.61 O.DD 0.00 100.0
78.32 -5.60 . 0.00 0.00 100.0
78.41 -5.60 0.00 0.00 100.0
7B.49 -5.69 0.00 0.00 100.0
78.57 -5.59 0.00 0.00 1D0.0
78.64 -5.59 0.00 0.00 1OD.O
78.72 -5.59 0.00 0.00 100.0
78.79 -5.59 D.0O 0.00 100-0
78.81 -5.59 0.00 0.00 100.D
78.94 -5.59 0.00 0.00 100.0
79.02 -5.60 0.00 ' 0.00 100.0
79.09 -5.60 0.00 , 0.00 10D.O
79,16 -5.61 O.DD 0.00 lOO.D
79.24 -5.61 0.0D O.D 10O.D
79.31 -5.63 0.00 0.00 200.0
79.39 -5.64 0.00 0.00 200.0
79.47 -5.65 0.00 0.0O 100.0
79.5S -5.66 0.00 0.00 100.0
79.63 -5.69 0.00 0.00 100.0
79.71 -5.70 0.00 0.00 100.0
79.79 -5.71 0.00 0.00 100.0
79.88 -5.74 0.00 0.00 100.0
79.97 -5.76 0.00 0.00 100.0
80.D6 -5.79 0.00. 0.00 100.0
80.16 -5.82 0.00 0.DO 0O0.0
90.26 -5.85 D.00 0.00 100.0
50.37 -5.88 0.00 0.00 100.0
80.49 -5.92 0.00 0.00 l00.0
90.62 -5.97 0.00 0.00 100.0

80.75 -6.03 0.00 0.00 1DO.D
8O.92 -6.C8 0.00 0.00 100.0
81.11 -6.16 0.00 O.OD 200.0
81.33 -6.24 0.DO 0.00 100.0



CCN No.

E_4 OF1 f' DYNAMIC s-AarLIT7Y
Project: E4C-082.R2-MCC4M?-19 .ht .==--= .==-US
Location: SCNC$ 2&3 PowerStation 4.0.4N
Contra:t:

Pager: 264
Date: D6-13-2005

SN 3 SCALEDISON

Engineer: Alc CAbiling study Case: CASEI.BEA-OR File: Songs23
._ .______.-_I___ 3b- --- __ _o _-----------------b------------------_______------------r--- -a e-------- ---- -----_ __ _ _ _ __ __ r

sec.12.9A-17nit 3 Train A EISF bus Is eonnected to its dedicated'RAT and experiences a DBA witb overlapping relay timer.
&a ... ....= t= =g~ =-Gt=SttC-=:"t=" X = D=S = *tt* S:f$*= se-r =t r= = w-C= O= t= = = e

7n:ZTR (P162 I * Bus (3A04 I lus M3N04

iwme Slip 2Yerh. Elec. Te=. Te=. voltage . Load Load Freq Voltage Load Load rrec,
tSec.) I ) OMI (NW) V (t) x IA) Wag. Dfeg. EN Hvar % 10-Sag. Deg. . W Mvar IL
_- -______ _--_-__ _ --_ _ _ - _----- -- - ----- -- -- -- - -- ---- --

9.101

8.2D1
8.30
a.40o
B.501

8.601

8.701

8.801

8.901

* . 002

95,101
9.201

g.3Cl
9.401

9.501

S. 601

9.801
9. BO1
9.9D1

10.001

10.101

10.2Di

10.301
10.401

10.501

10.601

10.701
10.801

10.901

11.001

11 .101

11.201

11.301

11.401
11.501

11..601

11.701

11.801

11.901

12.001

12.101

2.39 0.02 0.02 92.83

2.37 0.D2 0.D2 B3.21
2.34 D.D2 0.02 83.73
2.30 0.02 0.02 84.47

2.23 0.02 0.02 85.53

2.15 0.02 0.02 86.92

2.06 0.02 0.02 B9.44

1.99 0.02 0.02 89.82

1.94 0.02 0.02 90.B4

1.92 0.02 0.02 91.44

1.90 0.02 0.02 91.81

1.8B 0.02 D.02 92.17

1.97 0.02..: 0.02' 92.52

1.85 0.02 0.02 92.80.

1.84 0.02 0.02 93.0D

1.84 0.02 0.02 93.15

1.94 0.02 0.02 93.25

1.93 0.02 D.02 93.31

1.93 0.02 C.02 93.36

1.83 0.02 0.D2 93.39

1.E3 0.02 0.02 93.42

2.83 D.02 0.07 93.45

1.83 0.02 0.D2 93.19

1.83 0.D2 0.02 93.52

1.82 0.02 0.02 93.55

1.82 0.02 0.02 93.59

1.82 0.02 0.02 93.63
1.82 0.02 0.02' 93.66
1.B2 0.02 0.02 53.69

1.82 0.02 0.02 93.70

1.82 0.02 0.02 93.72

1.82 0.02 0.02 93.73

1.B2 0.02 0.02 93.74

2.82 0.02 0.02 93.75

1.82 0.02 0.02 93.76

1.91 0.02 0.02 P3.78
1.81 0.02 0.02 93.79

2.81 0.02 0.C2 93.80
l.B1 0.02 0.02 93.8

1.8i 0.02 0.0i 93.83
1.81 0.02 0.02 93.84

44.2

Cl.1

44.0

43.9

*3.6

43.3

42.8

42.2

41.7

41.3

41.1

41.0

40.g

40.9

40.7

40.6

40.6

40C6

40.6

40.5

40.5

40.5

40.5

40.5

J0.5

40.5

40.5
40.5

40.5

40.5

40.5

40.4

40.4

40.4

40.4

40.4

40.4

40.4

40.4

40.4

40.4

99.41 -1.15 O.0D 0.00 100.0 91.61 -6.34
98.44 -1.16 0.00 0.00 1D0.0 E1.97 -6.45
98.48 -1.17 0.00 0.00 100.D 82.46 -6.57
98.53 -2.18 0.00 D.00 100.0 83.16 -6.69
98.61 -1.19 0.00 0.00 100.0 84.19 -6.71
90.72 -1.17 0.00 0.00 100.0 85.50. -6.55
98.83 -1.15 0.00 0.00 100.0 86.94 -6.20
98.94 -1.12 0.00 D.D0 l00.0 8B.23 -5.78
99.02 -1.10 0.00 0.00 100.0 89.20 -5.45
99.06 -1.09 0.00 D.DO . 100.0 99.76 -5.40

99.09 -1.09 0.00 0.00 100.0 90.12 -5.40

99.12 -1.09 0.00 0.00 100.0 90.46 -5.32

93.14 -1.08 0.00 0.00- 100.0 90.78 -5.20

99.16 -1.07 .0DO 0.00 30D.0 . 91.05 -5.09

99.28 -1.07 D.OD 0.00 100.0 91.24 -4.9B
99.19 -1.06 0.00 0.00 200.0 . 91.38 -4.90
99.20 -1.05 0.00 0.00 100.0 91.47 -4.84
99.20 -1.05 0.00 0.00 1200.0 91.52 -4.81
99.20 -1.0S 0.00 0.00 100.0 91.56 -4.?9

99.21 -1.05 0.00 0.00 .00.0 91.59 -4.78

99.2; -1.05 0.00 0.00 100.0 91.61 -4.77

99.21 -1.05 0.00 0.00 100.0 91.63 -4.77

99.23 -1.05 0.00 0.D0 10D.0 91.66 -4.77
99.21 -1.0S 0.DD D.0 20DO.0 91.69 -4.77
99.22 -1.05 0.00 D.00 200.0 91.70 -4.76
99.22 -1.05 0.00 0.00 100,0 91.72 -4.76
99.22 -1.OS 0.00 0.00 100.0 91.75 -4.76
39.22 -1.05 0.0D 0.00 100.0 91.76 -4.75
39.22 -1.0S 0.00 O.DD 100.0 . 91.78 -4.75
99.22 -1.05 0.00 0.00 100.0 91.79 -4.75

9g.22 -1.05 0.00 . 0.00 100.0 91.81 -4.75

99.22 -1.05 0.00 0.00 100.0 91:82 -4.75
99.23 -1.05 0.00 0.00 100.0 91.83 -4.75
99.23 -1.05 0.00 0.00 100.0 . 91.E3. -4.75
99.23 -1.05 0.00 O.DD 100.0 91,B4 -4.75

99.23 -1.05 O.0D 0.00 100.0 91.85 -4.76

99.23 -1.05 0.00 0.00 100.0 91.S6 -4.76
99.23 -1.05 0.00 0.00 *100.0 91.58 -4.76

.99.23 -1.05 0.00 0.00 100.0 91.99 -4.77
99.23 -1.05 0.00 0.00 100.0 91.O90 -4.77

99.23 -1.05 0.00 0.00 .0DO.0 91.91 -4.77'

0.00 0.00 100.0

0.00 0.00 100.0

0.00 0.00 10O.0

0,00 0.00 100.0

0.00 0.00 100.0

0.00 O.0O 100.D
0.00 0.00 1DO.0

0.00 0.00 100.0

0.00 0.00 100.0
0.00 0.00 100.0

o.00 o .ob 100.0
D.00 0.00 100.0
0.00 O.0D 100.0

b.00 0.OD 100.0
0.00 0.00 100.0

0.00 0.00 100.D
0.00 C0OO 100.0

O.D0 0.00 100.0

0.00 0.00 100.0

0.00 D.0 0 l 0D.0

0.00 0.00 U0p.0

0.00 O.0D 100.0

0.00 0.00 100.0
0.00 0.00 l00.D

0.00 0.00 100.0

0.00 0.00 100.0
0.00 0.00 100.p

0.00 0.00 100.0
0.00 0.00 100.0

0.00 0.00 100.0

0.00 0.00 100.0

0.00 0.00 100.0

0.00 0.0D 100.0

0.00 .0.00 l00.0

0.00 O.00 100.0

0.00 0.00 100.0
0.00 0.00 100.0

0.00 0.00 100.0

0.00 0.00 200.0

0.00 O.00 100.0

0.00 0.00 100.0



CCN No.__

9 Snt - i - ~ DY1AHIC STABILITY

Projeets E4C-D32,R2-PCCN N-1l Sht -lt-2l 1" s-sctaunaFs=3c

Location: SONGS 2&. PowerStation 4.0.4N

Cpntract:

Engineer: Ric Cabiling Study Cases CASEI.B-A-OR

Page: 265

Date: 06-13-2005

SN: SCALZ0MISON

File: Songs23

bec.1..9A-Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a MAvith overlapping relay timer.
S.3-....=3 2==l-S3W t .... =*33 ==l33 :==3 3CtxUUW= t= = a322 ==....3MW=- 33..= I .s==3° 3_... ..... S.a.

Time Slip hecS. Vlec, T'erm.

(Sec.) I I 1 W) (HW. V jI3

12.201 1.81 0.02 0.D2 93.85

12.301 1.81 0.02 0.02 93.B7

12.401 1.81 D.02 0.02 93;B9

12.501 1.82 0.02 6.02. B7.S1

12.601 2.13 0.02 0.02 85.78

12.7D0 2.22 0.02 0.02 E5.60

12.801 2.21 0.02 0.02 85.68

12.901 2.20 O.D2 0.02 85.81

13.0D1 2.20 D.02 0.02 85.95

13.101 2.1Y 0.02 0.02 86.12

13.201 2.1B 0.02 0.02 86.34

13.301 2.16 0.02 0.02 86.78

13.401 2.09 0.02 0.02 87.90

23.S01 2.06 0.02 0.02 88.55

13.601, 2.05 0.02 0.02 88.79

13.701 2.04 0.02 0.02 88.91

23.A81 2.03 D.02 .D2 839.02

13.901 2.03 0.D2 0.02 69.14

14.001 2.02 0.02 0.02 99.26

14.101 2.01 0.02 D.02 89.38

14.201 2.01 0.02 0.02 89.50

14.301 2.D0 0.02 D.07 89.61

14.401 2.00 0.02 0.02 99.71

14.501 1.99 0.02 0.02 89.BO

14.601 1.99 0.02 O.02- 89.27

14.701 2.99 0.02 0.02' 89.94

14.901 1.98 0.02 0.02 39.99

14.901 1.98 0.02 0.02 90.05

15.001 1.98 0.02 0.02 9D.10

15.101 1.98 0.02 0.02 90.16

15.201 1.97 0.02 0.02 90.23

15.301 1.97 0.02 0.02 90.31

15.401 1.97 0.02 0.02 90.42

15.501 1.96 0.02 0.02 90.59

25.601 1.95 0.02 0.02 90.94

15.701 1.93 0.02 0.02 91.19

15.901 1.91 0.02 0.02 91.52

15.901 1.91 0.02 0.02 91.7b

16.D01 1.90 0.02 0.02 91.77

16.101 1.90 0.02 0.02 91.81

16.201 1.90 0.02 0.02. 9i.84

3 Bus 13A04 1
...Wta 9ftl3 =X-=*W ...

Term. Voltage Load Load Freq

I IA) tmag. Deg. )w )4var It

40:4 99.23 -1.05 0.00 0.00 100.0

40.4 99.23 ,1.05 O.0O D.00 100.0

t0.4 99.24 -1.05 0.00 0.00 100.0

33.2 96.09 -0.88 0.00 0.00 100.D

42.2 95.93 -1.21 0.00 0.00 100.0

43.0 36.00 -1.21 O.0P 0.00 100.0

43.0 . 96.09 -1.21 O.DO 0.00 100.0

43.0 96.28 -1.23 O.00 D,OD 100.0

42.9 96.2B -1.25 0.00 0.00 100.0

42.9 96.39 -1.2B 0.00 0.00 100.0

42.8 96.56 -1.35 0.00 0.00 200.0

42.$ 95.97 -1.45 0.00 0.00 100.0

42.9 98.03 -1.33 0.00 0.00 10D.0

42.3 98.65 +1.20 0.00 0.o0 100.D

42.0 98.73 -1.21 0.00 0.00. 100.0

41.9 98.75 -1.20 O..0O 0.00 100.0

41.9 98.75 -1.20 0.00 0.0D 200.0

41.8 98.76 -1.20 0.00 O.0D 100.0
41.8 98.77 -1.20 O.DO 0.00 100.0

01.8 98.18 -1.20 0.00 0.00 100.0

41.7 98.79 -1.20 0.00 0.0D 200.0

41.7 98.80 -1.20 0.00 0.00 10P.0

41.6 98.91 -1.20 O.OD 0.00 100.0

41.6 98.91 -1.19 0.00 0.00 100.0

41.6 98.82 -1.19 0.00 0.00 100.D

41.6 98.82 -1.19 0.00 0.00 100.0

41.5 99.83 -1.19 0.00 0O.D 100.0
41.5 98.83 -1.19 0.00 0.00 100.0

41.5 98.83 -1.19 0.00 0.00 100.0

41.5 98.94 -1.19 0:00 0.00 100.0

41.5 98.94 -1.19 D.00 0.O 100.0

01.S 92.85 -1.20 0.00 0.00 100.0

41.4 38.85 -1.20 0.00 D.O0 100.0
41.4 98.87 -2.20 0.DO D.00 2DO.0

41.4 98.89 -1.20 0.00 p.OD 100.0

41 3 98.92 -1.19 0.00 0.00 D00.0

41.2 . 98.94 -1.19 0.00 0.0D 100.0
4X.11 98.95 -1.18 0.00 0.00 100.0

41.0 98.96 -1.18 0.00 0.0D 100.0
41.0 98.96 -1.18 0.00 0.00 100.0
41.0 9B.96 -1.18 0.00 0.00 100.0

Bus (3B04

Voltage Load Load Freq

4tjag. Deg. )W Mvar I

91.93 -4.78 0.0D 0.00 100.0
91.94 -4.78 0.00 0.00 lDO.D10

91.96 -4.78 0.00 0.00 100.0

95.60 -4.79 0.00 0.00 100.0

84.25 -5.90 0.00 O.OD 100.0?3 oA..
84.10 -5.90 0.00 0.00 100.0

84.18 -5.88 Q.00. 0.00 100.0 IMThL
84.30 -5.90 0.00 0.00 100.0 Cwp

84.44 -5.91 0.00 0.00 l0D.O

84.60 -5.93 0.DO 0.00 100.0

84.31 -5.98 O.00 D.00 3O1-0O( O
95.22 -6.06 ,0.00 0.00 10.0

86.20 -5.91 0.00 0.0O 100.0 V(LTAAG.
86.91 -5.73 D000 D.00 100.0
97.12 -5.72 0.00 0.00 100.0 DF S
87.24 -5.71 0.00 0.00 lO0.D t0MUr
87.30 -5.70 0.00 0.00 00.D
87.45 -5.68 0.OD D.00 200. 0 .9ILl.
97.56 -5.66 0.00 0.00 10.0

87.68 *-5.64 0.00 0.00 100.0

87.79 -5.61- 0.00 0.00 100.0

97.90 -5.58 0.00 0.00 100.0

97.99 -5.56 0.00 0.00 100.0
88.07 -5.53 0.00 0.00 100.0
9B.14 -5.52 0.00 0.00 100.0
88.20 -5.51 O.C0 0.00 l00.0
88.25 -5.5D 0.00 . 0,0P 200.0
88.30 -5.50 0.00 0.00 100.0
89.35 -5.31 0.00 O.DD 100.0
58.41 -5.51 0.00 0.00 100.0
8B.47 -5.52 0.00 0.00 100.0
88.55 -5.53 0.00 0.00 20D.D
88.65 -5.56 0.CO 0.00 100.0
58.81 -S.S7 0.00 0.00 200.0

*B9.0S -5.56 0.00 0.00 200.0
89.38 -5.50 0.OD 0.00 100.0
89.69 -5.39 0.00. 0.00 00D.0
89.86 -5.35 0.00 0.00 100.0
89.92 -5.36 0.00 . 0.00 100.0
89.95 -5.36 0.00 0.00 100.0
85.98 -5.36 O.C0 0.00 100.0



CCN No.

*:5T C+>1, tDyAxZIc STABILITY
Project: 4C0-DB2,R2-PCQ1 N-1 Sht *,=V mU .E-a- =-
Lo=ation: SONGS 203 PowerStation 4.0.CN
Contract:
Engineer: Ric Cabiling * Study Case: CASEIE-A-OR

Page: 266
DAte: 06-13-2005

SN: SCALEDXSON

File: * Sogs23

Sec.ll.9A-Unit 3 Srbin A ESF bus is connected to its dedicated RAT and experiences a DOA with overlapping relay timer.
...= ...._ .... z.... ... a... ===s-as=s= _s==Ws*==s--s=ba ^a=,ws==g==se=cc=vwsr===== ..... .

lndHTA 1P162 3 Bui 13AD4 1
*J=~w ' sS-wxa.-cas isinS=gsura=2=ufl=sn scc..===.=anso;=flUas==.i=nS=,.n

Tjine Slip Xecb.. 21ec. Te=. Term. ' . Voltage . Load Load Freq
(Sec.) ( I ) OMN IMW) V Cg) I (A) lmaor. DBg. W NVar .

_____ ----- ----- ----- ------ -- -- _ _____ ----- ----- ------ ______

. Bus 13B04
3

16.301

16.401
16.501

16.601
16.701

16.601

16.901

17.001

17.101
i7.231
17.301

17.401

17.501

17.601

17.701

17.801

17.901

18.001

18.101

18.201

l1D.301

18.401

18.501

18.610

1B6.7D1

18.901

18.901
19.0D1

29.1D0

19.201

19.301

* 19.401

19.501

15.601

19.701

1S. BOl

19.901

, 20,001

20 .101

20 .201
20.301

1.90 0.02 0.02 91.86
1.90 .0.02 0.02 91.83

1.90 0.02 0.02 91.92
1.89 0.02 0.02 91.9S
1.59 0.02 0.02 91.99

1.89 0.02 0.02 92.03

1.99 0.02 0.02 92.08
1.89 0.02 0.02 92.13

1.88 0.02 0.02 92.19

2.88 0.02 0.02 92.27
1.89 0.02 0.02 92.39
1.87 0.02 0.D2 92,53
1.86 D.02 0.02 9D.94

1.95 0.02 D.02 9D.53
2.96 0.02 0.02 95.5D

1.96 0.02 0.02 90.54

1.9S 0.02 0.02 90.61

1.95 0.02 0.02 90.68
1.95 0.02 0.02 9b.74
1.9S 0.02 D.02 90.80

1.94 0.02 0.02 90.86

1.94 0.02 0.02 90.91
1.94 0.02 0.02 90.97

1.94 0.02 0.02 .91.03
1.93 0.02 0.02 91.12

1.93 0.02 0.02 91.29
1.31 D.02 0.02 *91.SS
1.91 0.02 0.02 91.66

2.91 D.02 0.02 91.70
2.90 D.D2 0.02 91.73
1.90 0.02 0.02 91.75
1.90 0.02 0.02 91.77
1.90 0.02 0.02 91.79
1.90 0.02 0.02 91.81
1.90 0.02 0.02 91.63

1.90 0.02 0.02 91.95
1.90 0.02 0.02 91.86

1.90 0.02 0.02 91.B8

1.9D D.02 0.02 91.90
1.90 0.02 0.02 91.92

1.89 0.02 0.02 91.94

41.0 98.97 -1.18 0.00 0.00 100.0
41.0 98.97 -1.19 0.00 0.00 100.0
41.0 . 98.97 -1.19 0.00 0.00 100.0
40.9 98.97 -1.19 0.00 0.00
40.9 98.97 -1.19 0.0D 0.00
40.9 99.98 -1.19 O:0D 0.00
40.9 99.98 -1.19 0.00 0.00
CO.9 98.99 -1.19 0.00 0.00
40.0 98.99 -IL.19 0.00 0.00
40.9 99.99 -1.19 0.00 0.00
40.9 99.00 -1.19 0.00 0.00
40.B 99.01 -1.19 0.00 0.0D
39.5 97.99 -1.15 O.0D * 0.0D

41.1 97.98 -1.22 0.00 0.O0
41.4 98.02 -1.21 0.00 0.00
41.4 98.09 -1.20 0.00 0.00

41.4 98.13 -1.19 0.00 0.00
41.3 99.17 -1.19 0.00 0.00

41.3 98.21 -1.19 0.00 0.0D
41.3 i9.24 -1.19 0.00 0.0D

41. . 98.28 -1.19 O.0D 0.00
41.3 98.31 -1.19 0.00 .00.

41.2 98.34 -1.19 0.00 0.00
41.2 98.38 -1.2D O.0D 0.00
41.2 98.45 -1.22 0.00 0.00
41.2 95.61 -1.23 O.00 0.00
41:1 98.86 -1.19 D.0O 0.0D

.41.0 98.93 -1.39 0.00 0.00

41.D 98.94 -1.18 0.00 D.0D
41.0 98.95 -1.18 0.0D O.0D
41.0 98.95 -1.18 C.00 0.00
41.0 98.95 -1.18 0.00 0.00
41.0 9B.95 -1.1g 0.00 0.00
41.0 58.95 -1.18- 0.00 0.00
41.0 98.95 -1.16 0.00 0.00
41.0 98.96 -1.lB 0.00 O.DD
41.0 9B.96 -1.18 0.00 0.0O

41.0 98.96 -1.18 0.00 0.00

41.0 98.96 -1.1B 0.00 0.00
40.9 9B.96 -1.18 0.00 0.00
40.9 98.96 -1.18 0.0O 0.00

100.0

) 00.0

100.0

100;.0

100.0

100.0

100.0

100.0

I 00.0

lD0.O
20D.0

100.0

) D0.O
100.0

100.0

100.0

100.0

100.0

10D.O

100.0

100.0

100.D

100.0

100.0
100.0
100O.D

100.0

100.0

100.0

100.0

100.0

100,0
100.0

100.0

100.0

100.0

100.0

100. D

Stq 2== S~s3.WS innn C== rn== £-=
3

5

Vol ta~ge Load Load . Preg
~ag. Deg. tW 14var 4

-- -- - -- - - -…- -

90.00 -5.36 0.00 0.00 100.0
90.03 -5.37 0.00 0.00 10O.D

90.05 -5.37 0.00 0.00 100.0

9P.08 -5.38 0.00 0.00 10D.D
90.11 -5.39 0.00 0.00 100.0

90.15 -5.40 0.00 0.00 100.0
90.19 -5.41 0.00 0.00 100.0

9D.23 -5.43 0.00 0.00 100.0

90.29 -5.44 0.00 0.00 100.0

90.36 -5.46 0.00 0.00 100.D

90.46 -5.48 0.00 O.0D 100.D

90.60 -5.51 0.00 0.00 100.0
69.05 -5.12 0.00 O.DD 100.0
89.70 -5.44 0.00 0.00 100.0

88.57 -5.44 o.o0 0.00 100.0
E8.71 -5.44 0.00 0.00 .00.0

B8.77 -5.42 0.00 0.00 l00.0

88.83 -5.41 O.Op 0.0D 100.0
89.88 -5.40 0.0D 0.00 100.0

B8,94 -5.39 0.00 0.00 100.0
88.99 -5.39 0.00 0.00 100.0
89.04 -5.39 0.00 0.00 100.0

B9.09 -5.38 0.00 0.00 100.0

89.15 -S.39 0.00 0.00 100.0
89.24 -5.39 0.00 0.00 lD0.D
89.40 -5.40 0.0O 0.00 100.0

89.64 -5.33 0.00 0.0D 100.P
89.75 -5.32 0.00 OOD0 100.0
89.79 -5.32 0.00 0.00 100.0

89.81 -5.31 0.00 0.00 .100.0
89.83 -5.31 0.00 0.00 100.0

89.85 -5.31 0.00 0.00 100.0

69.87 -5.31 0.do 0.00 0O0.0
89.88 -5.31 0.00 0.00 100.0

89.90 -5.31 0.00 P.D0 100.0
89.92 -5.31 0.00 0.0O 100.0

99.93 -5.31 0.00 0.00 100.0
89.9S -5.31 0.00 0.00 100.0
89.97 -5.31 0.00 0.00 100.0

89.98 -5.31 0.00 0.00 100.0

90.00 -5.31 C.oD 0.00 100.0



CCN N . __

at 00: V DYNAMIC STAB2)IIY

'Project: E4C-0B2,R2-PCCX N-l9 Sbt s

Location: S=GS 203 PowerStation 4.0.4N

Contract:.
Engineer: Ric Cabiling Study Case; CASEI.B-A-OR

Page: 267
Date: 06-13-2005
SN: SCALEOISOA

Pile: SonQs23'

Sec.31.SA-blnit 3 Train A tSF bus is connected to its dedicated 13AT and experiences a DBA With overlapping relay tixrAr.
... ....=ge 

... .....

w= Ut:=b===fa *=-tt =sx Sw=a-==sw~w w=arn=J==G ===M -t= =="e

lndMtR IP162 I B3ur t3AO9 B fus (3B04

Time Slip Kech. Zlec. Serm. Term. Voltage - oad Loadl Frog Voltage Pead Load Fret;fSec.) I Sk ) fro:) JMW) V 118) I JA1, t>Sag. Del). W4 11var io , mag. Deg7. 21W Hvar lb----- ---- ----- -_ _ ----- ----- ---- --_- 
-- -- --

__ -_ _- 
-- - - - - -_-_ ------ _2D.101 1.89 D.02 0.02 91t.95 40.9 98.96 -1.18 DOD 0.00 IDO.D 90.02 -5.32 D.DD O.OD 200.020.501 1.09 0.02 0,02 91.97 40.g 9B.97 -l-lB o.oo o.oo lOO.O 90D.03 -5.32 0.00 0.00 100.020.601 2.89 0:02 0.02 91.99 40.9 98.97 -1.18 0.00 0.00 lOD.O 90.05 -5.32 O.OD O.OD 3O.O0.20.701 1.89 O.C2 0.02 92.01 4 0.9 98.97 -1.28 D.OO D.OO 100.0 90.07 -5.33 0.00 0.00 lOO.O20.8D1 1.B9 0.02 0.02 . 92.03 4D,9 9B.97 -1.18 0.00 0.00 100.0 90.09 -5-33 0.00 0.00 lOD.O20.9D1 1.89 0.02 0.02 92.05 4D.9 98.97 -1.19 0.00 O.OD 200.0 90.X1 -5.34 0.00 O.CO lOD.D21.001 l.B9 0.02 0.02 92.08 40.9 99.97 -2.19 O.DO O.OD lOD.O 90.14 -5.35 O.OD O.OD lDO.D21.1D1 2.89 0.02 0.02 92.11 40.9 -98.98 -1.19 0.OD D.OD 200.0 90,16 -5.35 0.00 0.00 lOD.O21.201 1.89 0.02 D.02 92.1< *D.S 9B.9B -1.l9 0.00 0.00 lOD.0 9 D. 2. -5.36 0.00 0.00 :L0 lO .O21-30i 2.893 0.02 0.02 92.17- 40.9 98.98 -1.19 O.OD 0.00 100.0 90.22 -5,37 0.00 O.OD 100,021.401 1.8E 0.62 0,02 92.21 40.9 9S.98 -l.l.9 O.DD 0.0)0 100.0 90.26 -5.39 0.00 0.00 :lOO.O21.501 1.88 0.02 0.02 92.26 40-9 98.99 -1.19 0-00 o.eo lOO-O 9D-3.1 -5-40 0,00 0.00 100o.0'21.601 1.8B* 0.02 0.02 92.32 40.9 98.S9 -1.19 0.00 0.00 100.0 90.37 -5.42 0.00 O.CD lDD.D21.701 1.88 O.D2 0.02 92.41 JD.8 99.0D -l.19 DADO O.DD lOO.D 9B04 -5.44 0.00n D.DOD lOD.O21.E01 1.87 D.02 O.D2 92.52 4D.S M9CI -1.19 D.CD O.OD lOD.0 90.56 -5.47 O.CO -0.00 IOD.D21.901 1.S6 0.02 0.02 92.70 40.8 99.02 -l.19 0.00 °.°° 100.0 90.72 -5.49 0.00 O.OD 3D.00.22.001 2.85 0.02 0.02 92.S6 40.8 99.041 -1.9 DOAD 0.00 100.0 S0.57 -5.49 0.00 0.00 lOO.022.101 2.83 O.D2 0.02 * 93.32 40.7 99.07 -1.19 D.CO 0.00 lOO.O 91.31 -5-44 0.00 O.DO lOD.D22.201 2.9l D0.02 0.02 93.71 40.6 99.l0 -1.18 0.00 0.00 300.0 91-69 -5-31 o.eo D-00 200.022.301 1.8Z3 0.02 0.02 94.00 40.5 99.12 -1.17 O.DO 0.00 10D.D 91.96 *,5.19, 0.00 D.OO lOO.O22.401 l.80 0.02 D.02 94.14 4D.J 99.13 -2.17 0.00 0.00 10D.0 92.09 -5.14 C.OO 0.00 100.0.22.501 l.BO 0.02 0.02 92.26 38.3 98.9g -1.16 0.00 0.00 lDO.O 90.24 -4.98 0.00 0.00 lOO.022.601 '1.89 0.02 0.02 91.63 40.7 98,94 -2.18 O.OD 0.00 100.0 89.70 -5.33 0.00 0.00 lOO.O22.701 l.91 0.02 0.02 91.50 41.0 9B.93 -l.19 0.00 O.OD 100.0 B9.58 -5.35 0.00 O.oo 20D.022.802 2.92 0.02 0.02 5l.t7 41.1 9B.93 -2.19 0.00 0.00 lOO.D 69.56 -5.35 0.00 0.00 lOO.O22.9D1 1.91 0.02 0.02 91.48 41.1 98.93 :l.l9 0.00 0.00 lDO.O 89.57 -5.35 0.00 O.OD 2ob.023.001 2.91 O.D2 0.02 '92.50 41.1 9B.93 -1.l9 DO.0.00 lODD 1D.O 89.59 -5.35 OQ 0.00 0.0 lO .O23,101 2.9l .2 0.02 O 92.52 41.2 98.93 -1.29 D.OD O.Oo lDO.O 8 9.62 -5.35 O.OD 0.00 lOD.023.201 1.91 0.02 0.02 91.54 42.0 9B.93 -1.29 o.oo O-OD lOO-C E9-63 -5-34 0-0 .00 l.O Oo.O23.301 1.91 0.02 0.02 91.56 41.0 98.93 -l.lE .O 0.00 OA 1Q.0 89.65 -5.31 0.00 0.00 lOO.O23.401 1.91 0.02 0.02 92.S9 41.0 98.94 -1.18 0.00 0.00 lOO.O 89.67 -5.33 00 0.00 lO 2O.O23.5D1 1.91 0.02 0.02 91.61 41.0 9B.94 -1.28 o.eo 0.00 lOO.O 89.69 --5.33 0.00 0.00 lOO.O23.6D1 1.91 0.02 0.02 92.63 41.0 98.94 -l.lB O.DC O.CO 10 .0 B9.71 -5.32 00 OA ..pO lOO.023.7Dl 1.91 0.02 0.02 91.65 41.0 99.94 -1.lB 0.00 MD0 lDO.O 89.73 -5.32 D.OO O.OD lOO.023.801 l.91 0.02 -0.02 91.67 41.0 98.94 -l.lB 0.00 O.DO 100.0 E9.75 -S.32 D-OD 0.00 29D.023.901 2.91 O.D2 0,02 91.69 41.0 98.94 -1,18 0.00 0.00 200.0 89.77 -5.32 OC 0.00 0.0 lO.O24.001 1.90 0.102 0.02 91.71 41.0 99.95 -l.lB 0.00 0.00 lOO.O 89.78 -5.31 0.00 0.00 100.024.101 1.90 0.02 0.02 91.73' *41.0 98.'95 -1.18 0.00 0.0lDO.IO- B9.80 -5.31OC 0.00 DAD00. 024.201 1.90 0.02 D.02 91 .7S 41.0 98.95 -1.18 D.OO 0.00 lOD.O 89.BZ -5.31 O.OD D.OO 100.024.301 1.90 0.02 0.02 92.76 41.0 98.9S -1.18 0.60 C.OO lOD.O B9.84 -5.31 O.DO o.oo loo.024.401 l.9D 0.02 0.02- ' 91.78 41.0 9B.95 -1.28 0.00 O.OD lCD.O S9.8S -5.31 O.OD 0.00 lCO.O



CCN No.

" 4- dP ' .Y-XXNIC STABILITY

Project: E4C-082.R2-PC= N-l9 Sht J.7 - *. . xzz..s=07 =-
Location: SONGS 2F.3 PowerStation 4.0.4N

Contract:

Enginegr: Ric Cabiling Study Case: CASE5.2-A-OR

Page: 26e

Date: 06-13-2005

SH: SCA!.MISON

rile: songs23

Sec.1i.9A-Vnit 3 Train A EiS bus is connected to its Dedicated RAT -and experiences a DEA with overlapping relay timer.
^=" =w=wz w ... ... v.... ... ...... ............. ==

IndXTR (P162
* * c *tina = xsb==>tmSta=,$gS=#23.

Tire Slip Xech. Elec. Term.

I Wec I C t W) cmW) v It)

24.5gl . 1.90 0.02 0.02 91.B0

2C.601 1.90 0.02 0.02 91.82

24.701 1.90- D.02 0.02 91.84

24.B01 1.9D D.02 0.02 _91.65

24.901 1.90 0,02 0.02 91.87

.25.001 1.90 0.02 D.02 91.89

25.101 1.9D D.02 -0.02 .91.91

25.201 1.9D 0.02 D.02 91.92
25.301 1.99 0.02 0.02 91.94
25.401 2.89 0.02 O.D2 91.96

25.501 1.89 0.02 0.02 91.98

25.601 1.89 0.02 0.02- 92.0D

25.701 1.89 O.p2 0.02 92.02

25.801 1.89 0.02 0,C2 92.04

25.iO1 1.89 0.02 0.02 92.06

26.001 1.B9 0.02 0.02 92.08

26.101 1.89 0.02 0.02 92.11

25.201 1.89 0.02 0.02 92.14

26.301 1.88 0.02 0.02 92.18

26.401 1.88 0.02 0.02 32.22

26.501 1.8B 0.02 0.02 92.27

-26.601 1.88 0.02 0.02 92.34

26.701 1:.87 0.02 0.D2 92.43

26.801 1.87 0.02 0.02 92.56

26.901 1.86 0.02 0.02 92.75

27.001 1.85 0.02 0.02 93.04

17.101 1.83 0.02 0.02 93.42

27.201 1.81 0.02 0.02 93.EO

27.301 1.90 0.02 0.02 94.05

27.401 1.B0 0.02 0.02 94.16

27.501 1.80 0.02 0.02 94.19

27.60i 1.90 0.02 0.02 94.19

27.701 1.B 0.02 0.0? 94.19

27.801 1.80 0.02 0.02 94.19

27.901 1.80 0.02 0.D2 94.19

28.001 1.80 0.02 0.02 94.19

28.101 1.80 0.02 0.02 74.19

Bus 13A04 Bu) Bs (3B04
- w:s ===s-mfl=re~e--r- s-e-:.^-=nsmsnflbsn *~s.

Voltage Load Load 1req. Voltage Load Load Preq

UHag. Peg. 11W )var % %Hag. Deg. K4W Mver l

41.0 98.95 -1._ 00 0.0__ 100.0-
41.0 98.9s -1.18 0.00 0.00 100.0

41.0 98.95 -1.18 0.00 0.00 100.0
41.0 98.96 -1.18 0.00 D.00 100.0
41.0 98.96 -1.18 0.00 0.00 100.0

41.0 98.96 -1.18 0.00 0.00 100.0
41.0 98.96 -1.18 0.00 0.00 100.0
41.0 98.96 -1.19 0.00 0.00 100.0

40.9 99.96 -1.18 0.00 0.00 100.0

40.9 98.96 -1.18 0.00 0.00 100.0
40.9 98.96 -1.1B 0.DO D.00 100.0

4D.9 98.97 -1.18 0.00 0.00 100.0
40.9 98.97 -1.16 0.00 0.00 100.D

40.9 98.97 -1.18 0.00 0.00 100.0
40.9 99.97 -1.19 0.00 0.00 100.0
40.9 98.97 -1.19 0.00 0.00 100.0

40.9 98.97 -1.19 0.00 0.00 100.0
40.9 98.99 -1.19 0.00 0.00 100.0
40.9 98.98 -1.19 0.00 0.00 100.0

40.9 98.98 -1.19 0.00 D.0O 100.0

40.9 98.99 -1.19 0.00 0.00 100.0
40.9 98.99 -1.19 0.00 0.00 100.0

40.9 98.99 -1.19 0.00 0.00 200.0

40.8 99.00 -1.19 0.00 0.00 D00.0
40.8 99.02 -1.19 0.00 D.CO 1D0.0
40.8 99.02 -1.19 0.00 0.00 100.0

40.7 99.04 -1.19 0.00 0.00 100.0

40.7 99.07 -1.19 0.00 0.00 100.0

40.6 99.10 -12.l 0.00 0.00 100.0

40.5 99.12 -1.17 0.00 0.00 100.0

40.4 99.13 -1.17 0.00 0.00 100.0

40.3 99.13 -1.17 0.00 0.00 100.0

40.3 99.13 -1.17 0.00 0.00 100.0

40.3 99.13 -1.17 0.00 0.00 200.0

40.3 99.13 -1.17 0.00 0.00 100.0

40.3 99.13 -1.17 0.00 Q.OD 100.0

40.3 99.13 -1.17 0.00 0.00 100.0

___ . -_-__ - --_ ---- ------__ __

89.07 -S.31 0.00 O.0D 100.0

t9.89 -5.31 0.00 0.00 100.0

B9.90 -5.31 0.00 0.00 100.0

89.92 -5.31 0.00 0.00 100.0

89.94 -5.31 0.00 0.00 100.0
89.95 -5.31 0.00 0.00 100.0

89.97 -5.31 0.00 0.00 100.0

B9.99 -5.31 O.D0 0.00 l00.0

90.0D -5.31 0.00 0.00 10D.D

9s.02 -5.32 0.00 0.OD 100.0

90.04 -5.32 0.00 0.00 .100.0

9D.06 -5.32 0.00 0.00 100.0

90.08 -5.33 0.00 0.00 10D.0

9D.10 -5.33 0.00 0.OC 100.0

90.12 -5.34 0.00 0.00 100.0

90.14 -5.35 0.00 0.00 10D.0

90.17 -5.36 0.00 0.00 100.0

90.20 -5.36 0.00 0.00 100.0

90.23 -5.37 0.00 0.00 100.0

90.27 -5.39 0.00 D.O0 0DD.0

90.32 -5.41 0.00 0.D0 iDD.0

90.38 -5.43 0.00 0.00 100.0

90.47 -5.45 0.00 , 0.00 100.0

90.59 -5.48 0.00 O.0O 100.0

90.77 -5.49 0.00 0.00 100.0

91.05 -5.48 0.00 0.0D 100.0

91.41 -5.41 0.00 .0.00 100.0

91.77 -5.2B 0.00 0.00 10O.0

92.01 -5.17 0.00 0.00 1DO.0

92.11 -5.14 0.00 0.0D 100.0

22.13 -5.15 0.00 0.00 100.0

32.13 -5.15 0.00 0.00 100.0

92.14 -5.15 0.00 0.00 1DO.0

92.14 -5.15 0.00 0.00 0DO.0

92.14 -5.15 0.00 0.0D 10D.0

92.14 -5.15 0.00 0.00 200.0

92.14 -5.15 0.00 0.00 100.0

28.201
28.301

28.401

28.501

1.60 0.02 .0.02' 94.19 ' 40.3 99.13 -1.17 0.00 0.00 100.0 92.14 -5.15 0.00 0.00 100.0

1.80 0.0Z . 0.02 94.19 40.3 99.13 -1.17 0.00 0.00 100.0 92.14 -5.15 0.C0 0.00 100.0

1,80 0:02 0.02 94.19 40.3 99.13 -1.17 0.00 0.00 100.0 92.14 -5.15 0.00 * 0.00 1D0.0

1.80 0.02 0.02 94.19 *40.3 99.13 -1,17 0.00 0.00 100.0 92.14 -5.15 0.00 0.00 100.0



CCN No.__

A...P' Li 'C' DYNAM1C STA3ILIIY

Project: E4C-OB2 R2-PcCN N-19 Sht £00 1
Location: SONGS 203 PowerStation 4,0.4N

Contracti
Zngineert tlic Cabili-g - Study Case: CASE1.B-A-CR

.Page: 269
Dates 06-13-2005

SN: SCALEDISON

File: Songs23

._____ _ _________ ----------____-_ -_S_ us-i---- ---- e-te---------------- ----------------------- D --------- :- - - - - -,it- - - -v-_______ely____

Sec.12.9h-unit 3 Train X ZSF bus Is connected to Its 4edicafed RAT and experiences a DSA with overlapping, relay tirwr.
....... ... x .-.-. ....== aa~sca=escce~b==r=sse=-=e==x--==-=a--ae--tsst===eress

IndMbTR IP162 I
.U..... ==*=zf= ..= . *ts3f....t Pf lnU

Time Slip Yecb. Elec. Term. 2ern.

(Sec.) ( ' ) r) I)*l V (^ I (A)

.2B.601 1.8D 0.02 D,02 94.19. 40.3

2B.701 1.8D D.02 0.02 94.19 4D.3

28.801 1.90 D.02 0.02 94.19 40.3

28.9pl 1.80 0.02 D.02 94.19 40.3

29.001 1.80 0.02 0.02 94.19 40.3

29.101 1.80 0.02 0.02 94.19 40.3

29.201 1.S0 0.02 0.02 94:19 '40.3

29.301 1.80 0.02 0.02 94.19 40.3

29.40C 1.8D 0.02 0.02 94.19 40.3

29.501 1.80 0.02 '0.02 94.19 40.3

29.EDI 1.50 0.02 0.C2 94.19 40.3

29.701 1.80 0.02 0.02 94.19 '4P.3

29.801 1.80 0.02 0.02 94.19 40.3

29.901 1.8D 0.02 0.02 94.19 40.3

30.001 1.80 0.02 0.02 94.19 40.3

'30.101 1.80 0.02 0.02 94.19 40.3

30.201 1.80 0.02 D.02 94.19 40.3

3D.301 1.80 0.02 0.02 91.19 40.3

30.401 1.80 0.02 O.02 94.19 40.3

30.501 1.80 0.02 0.02 94.19 40.3

30.601- 1.80 0.02 0.02 Pd.19 40.3

30.701 1.80 0.02 0.02 94.19 40.3

30.B01 '1.80 0.02 0.02 94.19 40.3

30.901 1.80 0.02 O.C2 94.19 40.3

31.001 1.80 0.02 O.D2 94.19 40.3

33.1D1 2.80 0.02 0.02 94.19 40.3

31.2D1. 1.S9 0.02 0.02 94.19 40.3

31.301 1.80 0.02 0.02 94.19 40.3

31.401 1.80 0.02 0.02 94.19 40.3

31.501 1.90 0.02 0.02 94.19 40.3

31.601 1.80 0.02 0.02 94.19 40.3

31.701 1.80 0.02 0.02 .94.19 40.3

31.801 1.80 D.02 O.D2 94.19 40.3

31,901 1.80 0.02 D.02 94.19 40.3

32.001 1.80 0.02 0.02 94.19 10.3

32.101 1.80 0.02 0.02 94.19 40.3

32.201 1.80 0.02 0.02 94.19 40.3

32.301 1.80 0.02 02 '94.13 ' 40.3

32.401 1.80 0.02 0.02 94.19 40.3

32.501 1.80 0.02 0.02 91.50 36.9

32.601 1.94 O.02 0;02 90.31 .41.0

Bus t3A04 ) Bus 13BOA .

wzF ..... -teps =...q==n. .

voltaor Load Load Preq Voltage Load Load Freq

%Mad. Deg. )W Rvar IL. Rmag. 13en. m1 Mvar %
____ _ __… ---- ----- _----- -- , -_ --_ _

99.13 -2.17 0.00 O.DO 100.0 92.14 :-5.15

99.13 -1.17 0.00 D.0D 10D.D 92.14 -5.15
99.13 -1.17 O.00 0.00 100.0 92.14 -5.15
99.13 -1.17 D.00 0.D0 100.0 . 92.14 -5.15

g9.13 -1.17 0.00 0.00 100.0

99.13 -1.11 0.00 0.00 100.0

99.13 -1.17 0,00D 0.00 100.0

99.13 -1.17 D.00 0.60 100.0

99.13 -,1.17 0.00 0.00 10D.0

99.13 -1.17 0.00 0.0D 10D.O

99.13 -1.17 0.00 0.00 100D.

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 0.00 100.D

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 0.0D 100.0

99.13 -1.17 0.00 0.00 ±00.0

99.13 -1.17 O.0D 0.00 300.0

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.DO 0.00 100.0

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 0.00 100.0

99.13 -1.l1 D:OO 0.00 100.0

99.13 -1.17 D.CO 0.00 100.0

99.13 -1.17 0.00 D.0D 10D.O

99.13 -1.17 D.0D 0.00 l0D.0

99.13 -1.17 0.00 0.00 10D.0

99.13 -1.17 0.00 0.00 100D.

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 D.DO 100.0

99.13 -1.17 0.00 D.00 100.0

99.13 -1.17 0.00 0.00 100,0

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 0.00 100.0

99.13 -1.17 0.00 0.00 100,0

95.46 -1.11 0.00 0.00 l0D.0

95.16 --.07 O.0D 0.D0 10D.D

92.14 -5.15

92.14 -5..5
'92.14 -5.1S

92.14 -5.15
92.14 -5.15

92.14 -5.15

92.14 -S.15

92.14 -S.15

92.14 -5.15

92.14 -5.15
92.14 -5.15

92:14 -5.15

92.14 -5.15
92.14 -3.15

92.14 -5.15

92.14 -5.15

92.14 -5.15

92.14 -5.15

92.14 -5.15

92.14 -5.15

92.14 -5.15

92.14 -5.15

92.14 5.15

92.14 -5.15
92.14 -5.15

92.14 -5.25

92.14 -5.15

92.14 -5.15

92.14 -5.15

92.14 -3.15

92.14 -5.1S

92.14 -5.15
92.14 -5.15

92.14 -5.15

92.14 -5.1S

D.pO 0.00 300.0

0.00 0.00 100.0
0.00 0.00 100.0

0.00 0.00 100.0

0.00 O.DO 20D.O

0.00 0.00 1OD.0

0.00 I 0.00 300.0

0.00 0.00 100.0
0.00 0.00 l00.0

0.00 0.00 I00.0

0.00 0.00 10D.O
0.00 0.00 10D.0

0.00 0.0Q l00.0

0.00 0.00 100.0

0.00 0.00 100.0
0.00 0.00 100.0

0.00 0.00 200.0
0.00 0.00 100.0
0.00 0.00 100.0
0.00 O.0O 100.0
0.00 O.D0 10D.0

0.00 0.00 l0D.D
0.00 0.00 100.0
0.00 0.00 100.0
0.00 0.00 100.0

0.00 0.00 lQD.O
o.oo 0.00 100.0
0.00 D.0D 100.0

0.00 D.00 1DO.O
0.00 . 0.00 100.0
0.00 O.0D 10D.0
0.00 0.00 100.0

0.00 . 0.00 100.0

0.00 0.00 100.0

0.00 D.00 100.0

0.00 0.00 10D.0

0.00 0.00 100.D

O.D0 0.00 100.0
0.00 0.00 100l.

89.45 -5.29i 0.00 0.00
88.45 -5.S6 0.00 .o.oo

100.0

200.0



CCN No.

1 1 5 DYAMIC SrTABILITY
Pr=Jects E4C-D82:R2-PCCN N-29 Sht 4q 7 Ds JCS~rAEI:=Y Page: 27D
Location: 95Ca 2&3 PaerStatici 4.0.4N Date: 06-13-20o5
Contracti SN: SCALEDISON
Engineer: Ric Cabiling Study Case: CASEI.B-A-OR File: Songs23
____-_____ __----------------------------_ ------------------------ ------------------ ----------------------------------------- ____ -__ -__

Sec.l.9A-Unit 3 9rain.A ESF bts is conneced to its Dedicated RAT and experiences a D9A with overlapping rtlay timer.
tca.=.. cn-fl.....l = U3S33t3N ====4e== flmflCS==tinfl flWSN flb3Ffl3.== t *-DwEt==.. af= ..

Indf7Y7 (P162 ) Bus 13A04 ) 8us t3B04
sec. I

1Sec:. I
Slip Mech. Elec. tern. Term.

( % I' (.) ()1q, V MiX I (A)

sc==-=f====3b3==t^D-====-=t== * =.=..= =$=nf=...=map...C ..

32.7D1

32.801

32.901

33.001

33.401

33.201
33.3C1

33.401

33.501

33.601

33 .7D1

33.801

33.9D1

34.001

34.101

34.201

34 .3D1

'34.401

34.501

34.601

341701

34.E01

34.901

35.001

35.l01

35.201

35.301
35.401

35.501

35.601

35.701

35.501

35.901

36.001

36.101

36.201

36.301

-36.401

36. SO1

36.601

36.701.

1.9B O.D2 0.02 90.15
l.9B 0.02 D.02 90.17
1.97' 0.02 0.02 90.27
1.96 O.D2 0.02 90.58
1.92 D.02 0.02 91.19
1.92 0.02' 0.02 91.33
1,92 0.02 0.02 91.36

2.92 D.02 0.02 91.41

1.92 0.02 0.02 91.43
1.92 0.02 0.02 91.45
1.92 0.02 0.02 91.47

1.91 0,02 0.02 91.49

1.91 0.02 0.02 91.51
1.91 0.02 0.02 91.53

1.91 0.02 0.02 91.54
1.91. O.D2 0.02 91.56

l.91 0.02 0.02 91.58
1.91 0.02 0.02 91.59
1.91 0.02 O.D2' 91.61

1.91 0.02 0.02 91.62
1.91 O.D2 0.02 91.64
1.91 0.02 C.02 91.65

2.91 0.02 0.02 91.67
1.92 0.02 O.C2 91.68

1.92 0.02 D.D2 91.70

1.90 0.02 0.02 91.72
1.90 0.02 0.02 91.73
1.3D 0.02 0.02 91.75

1.90 0.02 0.02 91.77
2.90 C.02 0.02 91.80
1.90 0.02 0_02 91.83

1.90 0.02 0.02 91.86

2.91 0.02 0.02 91.92
1.89 0.02 D.02 92.02

1.8B 0.02 0.02 92.25
1.B6 0.02 0.02 92.75
1.62 0.02 D.02 93.37

1.83 0.02 ' 0:02' 93.64

1.82 0.02 0.02 93.70

l.82 0.D2 0.02 93.75

2.82 D.02 0.02 93.76

41.4
41.5

41.5
41.5

41.3

41.2

41.1

41.1

41.1

41.1

41,1
41.1

41.1

41.1

41.0

41.0

41.0

41.0

41.0

41.0

41.0

41.0

42.0

41.0

41.0

41.0
41.0
41.0

41.0

41.0

41.0

41.0

C1.0

41.0

41.0
41.0

4D.8

40.5

40.5

40.4

40.4

Volrage Load Load Freq

'Wag. Deg. W War F

95.20 -1.48 0.00 0.00 lD0.0

95.28 -1.50 D.00 D.00 10O.0
95.40 -1.54 D.00 O.0D 100.0
95.75 -1.59 D.D0 0.00 100.0
96.37 -1.44 0.00 0.00 100.0
96.44 -1.46 0.00 0.00 100.0
96.46 -1.46 0.00 0.00 100.0
96.46 -1.46 0.00 0.00 10D.D
96.50 -1.46 0.00 0.00 0O0.P

96.52 -1.46 0.00 D.00 100.0

96.54 -1.46 0.00 0.00 100.0
96.56 -1.46 0.00 0.00 100.0
96.57 -1.46 0.00 0.00 100.0
96.59 -1.46 0.00 0.00 100.0
96.61 -1.46 0.00 0.00 100.0

96.62 -1.46 0.00 0.00 1O0O,
96.64 -1.47 0.00 0.00 1OD.D
956.65 -1.47 0.00 O.OD 100.0

96.67 -1.47 0.00 0.00 100.0

96.68 -1.47 0.00 0.00 100.0
96.70 -1.47 0.00 0.00 100.0
96.71 -1.48 0.00 0.00 100.0

96.73 -1.48 0.00 0,00 100.0
96.74 -1.49 0.00 D.D0 200.0

96.76 -1.50 O.0D 0.00 1O0.0
96.77 -1.50 0.00 0.00 100.0
96.79 -1.S1 0.00 0.00 100.0
96.81, -1.51 0.00 O.0O. 100.0
96.83 -1.52 0.00 0.00 700.0

Voltage Load Load Freq

%IMag. Deg. MWl 25var %
---- _ -___-_ ---- - ----- ____-__

88.30 -5.68 0.00 0.00 100.0

B8.33 -5.70 0.00 0.00 10D.0
B8.42 -5.74 0.00 0.00 lOO.0
68.12 -5.78 0.00 0.00 100.0
69.29 -5:60 . 0.00 0.00 10O.D
89.43 .5.60 0.00 0.00 100.0
89.47 -5.60 0.00 0.00 100.0

89.50 -5.60 0.00 0.00 lO.0

89.52 -5.60 0.00 0.0O 10D.D

89.54 -5.60. O.0D O.0D 100.0

B9.56 -5.59 0.00 0.00 10D.0
89.58 -5.59 0.00 0.00 100.0
89.59 -5.59 0.00 0.00 . lDO.O
89.61 -5.59
89.63 -5.59
89.64 -5.59
83.66 -5.59

89.67 -S.59

29.69 -5.50

89.70 -5.60
E9.77 -5.60
89.73 -5.60
89.75 -5.60
89.76 -5.61
89.78 -5.61
89.79 -5.62
89.81 -5.63
89.83 -5.63
89.85 -5.64

0.00 0.00 l0D.0

0.00 0.00 100.0
D.00 0.00 100.0
0.00 0.00 100.0

0-00 0.00 1D0.0
0.00 0.G0 100.0
0.00 0.00 100.0

0.00 0.00 100.0
0.00 0.00 100.0

0.00 0.00 100.0

0.00 0.00 100.0
0.00 0.00 100.0
0.00 0.00 100.0
0.00 0.00 100.0
0.00 0.00 100.0

0.00 0.00 100.0
0.00 O.0O 100:0
0.00 0.00 100.0
D.00 0.00 200.0
0.00 0.00 100.0
0.00 0.00 100.0
0.00 0.00 100.0
0.00 0.0O 100.0
0.00 0.00 200.0
0.00 0.00 100.0
0.00 O.0D 100.0.
0.00 0.00 100.0

96.85 -1.54 O.D0 0.0D 100.0 *'89.87 -5.66
96.88 -1.55 0.00 0.00 100.0 89.90 -5.67
96.92 -1.58 O.0D 0.00 2DO. 89.93 -5.69
96.97 -1.61 0.00 0.00 100.0 89.99 -5.72
91.08 -1.65 0.00 0.00 10D.0 90.08 -5.76
97.32 -1.71 O.0O 0.00 100.0 90.30 -5.20
97.86 -1.69 0.00 D.00 100.0 90.78 -5.76
98.46 -1.4B 0.00 0.00 100.0 91.37 -5.52
98.65 -1.52 0.00 0.00 100.0 91.62 -5.52
96.68 -1.53 0.00 0.00 100.0 91.68 -5.55
98.72 -1.51 0.00 0.0D 100.0 91.72 -5.52
98.72 -1.52 0.00 0.00 100.0 91.72 -5.53



CCN No.

r-~ oI e~ YN9AMIC STABILITY
Proecs E4-D82.'A2-PCCN N-19 Sht _6 Ur io eoo.ya... <

Locations SONGS 203 PowerStation 4.0.4N,

Contracts

Enginecr: Rii Caiiling 5 tudy Case: CASEI.B-A-ORt

Page: 271

Date:' 06-13-200S5

SN: SCALEDIsw

rile:' Sonjs23

Sac.11.9A-Urit 3 Train A ESP bus is connected to Its dedicated RAT and experience" a DBA with cverlapping relay ti M-r.
&a== .... x~twm...-.ac *=z ... ==w=- ....C D== =-.nesw==.s= w====t=sia== .... .... =tI"s=====t s

I ndHSR (FIS2 I
.... am. 0. ... iwsee ff=sn .... ==S~wvz=W.Wfv ..

Lnem Slip Mech. El ec. Term. Terr:

(SeC. 1 I & -) - P91) Mr.A: v Mt I A)

BU5 (3A04 ) , Bus t3B04
.... ftv=z=v--xs==== ... ~ elr

Voltag7e Load Load Freq

,Rva2, Deg. YN 34var It

==-- ... =-= ... "S^,s==,

Voltage Load Load Freq

.SmAg. Deg>. MW Nvar lb

36.BOl

36.901

..37.001

37.101

3'7.2D1

37.301

'37.401,

37.501

37.601

37.701

37.SD1

37.9D1

lB.vOl

3h.101

38.201

3B.3D1

3B.,40t
3B.501

38.601

3B.701

3s.eoL

38.901

39.ODl

39.101

39.201

39.301

39.401

39.501

39.601

39.701

39.801

39.901

40.000

1.81 O.p2 0.02 93.16

1.82 o.e2 0.02 93.7t

l.Bl 0.02 0.02 93.77

1.B2 0.02 0.02 93.77

1.B2 0,02 D.02 93.71

1.82 0.02 0.02 93.77

l.82 0.02 0.02 93.77

1.BZ 0.02 0.02 93.77
1.82 0.02 D.02 93.77

2.82 0.02 ,0.02 93.77

1.B2 0.02 D.02 93.77

1.B2 0.02 0.02 93.77

1:B82 0.02 0.02 '93.77

1.B2 0.02 D.02 93,77

2.82 0.02 0.02 93.77

1.82 0.02 0.02 93.177

2.02 0.02 0.0 93.77

2.82 0.02 0.02 93.77

1.B2 0.02 0.02 93.77

2.82 0.02 0.02 93.77

l.82 0.02 0.02 93.77

2.82 0.02 0.02 93.77

I.S2 0.02 0.02 93.777

2.82 O.D2 D.D2 53.77

1.B2 0.02 0.02 93.77

1.B2 0,02 O.D2 53.77

1.02 D.02 0,D2 93-.77

1.B2 0.02 C.02 93.77

2.82 0.02 0.02 93.77

1.82 0.02 0.02 93.77

2.82 0.02 0.02 93.77

1.E2 0.02 0.02 93.77

2.82 0.02 0.02 93.77

40.4

4D.4-

40.4

40.4

4D.4

4 0.4

40.4

CS.4

40.4

tO.4

40.4

40.4

40.4

40.4

40DA

40.4

40.4

40,4

40:4

40.4

40 .4

cp.4
4D.4

40.4

40.4

40.4

40.4

40.4

40.q

40.C

40.4

40.4

40.C

9B.72 -1.52

99.72 -2.5S2

9B.72 -1.52

98:72 -2,52

98.72 -1.52

9B.72 ^1.52

98.72 -1.52

90.72 -1.52

gB.72 -1.52

.98.72 -1.52

9B.72 -1.52

9S.72 -1.52

98.72 -1.52

98.72 -2.52

SB,.72 -1.52

98.72 -2.52

9B.72 -2.52

98.72 -1.52

9B.72 -1.52

92.72 -2.52

98.72 -1.52

98.72 -1.52

98.72 -1.52

9B.72 -2.52

98.72 -1.52

98.72 -1.52

96.72 -1.52

9B.72 -1.52

9B.72. -2.52

98.72 -1.52

98.72 -2.52

98.72 -1.52

9e.72 -2.52

0.00 O.DO lOS.O

0.00 0.00 lO.D0.
O.OS 0.00 lDO.O

ODD O.CO 100.0

0.00 0.00 100.0

0.00 D.OO 100.0

o.oo D.OO lCD.O

0.00 0.00 100.0

O.D0.00 DAD 20.0

D.OD O.DO 300.0

D.DD O.OD 100.0

D.oD . DAD loo.o
0.00 0.00 100.0

0.00 D.DD 100.0

0.00 D.OD 100.0

D.OO D.OO 100.0

0.00 0.00 lDO.0

0.00 O.DO 100.0

0.00 0.00 100.0

0.00 0.00 100.0

0.00 0.00 100.0

O.CO D.OOD 100.0

D.OO D.OO lOD.P

O.OD 0.00 lDS.O

0.00 O.OD lOD.O

0.00 0.00 100.0

O.OD . O.DO lOD.O

0.00 0.00 lOD.O

O.DO S.OO 100,0

O.DO D.OD 100.0
COD 0.00 lOD.O
0.00 0.00 100.0

0.00 O.OD 100.0

91.73 -5.52 0.-00 0.00 lDD.O
91.73 -5.52 0.00 o.oo lDD0.O

91.13 -5.52 0.00 0.00 lOD.O

91.73 -5.52 '0.00 D.DO lDO.0

91.73 -5.5S2 0.00 O.OD lOO.D

91.73 -5.52 0.00 0.00 100.0
91.73 -5.52 O.OS O.DO 200.0

9X.73 -5.52 0.00 0.00 100.0
91:73 -5.52 D.D0.00 1A 00.0
91.73 -5.52 0.00 0. DO oD. O
91.73 -5 _52 0.00 O.OD 2OD.O

9l.73 '5.52 0;00 O.OD ZOo.O0

91.73 -5 t52 D-00 O.OD lOD.D

91.73 -5.52 0.00 D.OS lOD.O

91.73 -5.52 D.OO O.OD 100.0

91.73 -5.52 D.OO0 O.DD lOO.D

91.73 -5.52 0.00 O.OD lOD.O0

91.73 -5.52 0.00 0.00 .103.0
91.73 -5.52 0.00 O.DO lOD.O
91.73 -5.52 0.100 0.00 200.0

91.73 -5.52 0.00. 0.00 100.0
91.73 -5.52 0.00 0.00 100.0

92.73 -5.52 O.DO O.OD 200.0

9 1.73 -5.52 0.00 0.00 lOD.O

91.73 -5.52 D-00 O.OD lDO.O
91.73 -5.52 D.OO 0.00 100.0
91.73 -5.52 0.00. Q.00 100,0
91.73 -5. 5Z D .00 0. CDO' 100. O
91.73. -5.52 0.00 0.00 200.0
91.73 -5,52 O.CO 0.00 100:0O
91.73 -5,52 0.00 0.00 I00.0

91.73 -5.52 0.00 0.00 100.0
91.73 -5.52. 0.00 * 0.00 100.0



CCN No._

Project- E4C-082,R2-PCCN V-l9 Sht ~ oi
.Locatior, SCIPGS 2&3

Contract:
Envineer: V~ic Cabiling

TS ACTION PtD0.ARY

PowarStation 4.0.4N

Study Casel CASEI,B-A-0R

Page: 292

,Date: 06-13-2D05

'SN: SCALEDISON

File: Songs23

,sec.ll.97L-Dxit 3 'Prain X ES7 bus is ccnnected to its dedicated R~AT and experiences a IDOA with overlapping relay timer.
M=.pw=Wfl......llW l...f ps.......=f. ...~tc=~ . 7=ft=ecu ... t = l~tS% it===Wfl......s.fm~i

]P~~ia Ac~ion Time
F .Wmt."SXAga S.MfCUC UK

3ACD04 Open

3AO412 Open

3BO40 Open
3D06,. Open

3BD07 Cpen

3BDCB Open

3BD1B-A Open

3ED1B-B Open

3BY40-D Open

3BY40-0 Open

3BYi9 Open

3BY23 Open

3BY33 open
3Q11 Open
3BY39-F Open

3009 Close

BQos Close

E020 Close
8022 Close

3Q23 Close

3024 Close

3M Close
3A010 ' Close

330413 Close

3 B AM Close

3BD23 Close

32024 Close

3Brxf Close
3BE06 Close

3BZ09 Close

3=E14 Close

3BElS Close

3BE28 Close

39El9 Close

39E21 Close

3BE22 Close

33E23 Close

3B£26 Close

3UZ27 Close

33E29 Close

3BE30 Close

3BE31 Close

0.000
0.000

0.000
D.cOOO
D. 000
0.0DOD
0.000
O.OOD

0.000
0.000

0.000
0.000
0.000

0.000

0.000
0.000
0.OOD
0.0000. oDD

0.000

O.QOO

O.000

0.000

Q.000

0.000
0.000
0.000
0.ODO

D.000

0.000
0.000

D.000

0.000

0.000

0.000
0.000

*0.000
0.000

0.000
0.000

0.000

O0.000

0.000



CCN No.

el- 0 g TS ACTION SUWeARY
Project: E4C-082.B2-PCCN N-19. Sht 6 * ===....=te===-. Page: 293
Location: SUMCS 2D3 7mwerStation 4.0.4N aDte: 06-13-ZD05

Contract: SW: SCALzDXSCN

MEgineer: Ric Cabiling Study Case: CASEX.5-A-CR File: Songs23

Sec.11.9A-Uniht 3 Train A ESr bus is cocnected to its dedicated RAT and experiences a D9A with overlapping _elay timer.
.wn3..sstCwS=:stepz=ss nusc=----=cet===t-sec-=s==-w=.Cnscn= mflcstWS Ct==w=4Bw=t* uBa=S=nW-tU mtpE- =rwtU~anccmes~, D.. =S=

Device Action Time

* =uu==uc==w= *fl=rt===2 =5.=t=~=

3BE36 Close 0.000

3BE45 Close 0.030

3BE48 Close O.DOO

3BEU Close 0.000

3BE46 Close 0.0OD

3BY07 Close 0.000
3BY08 Close e.000
3BY31 Close 0.000

3BY12 Close 0.DDO

3EYlS Close D.000

3BYlt Close P.ODO

3BY20 Close 0.000

3BY21 Close 0.000

* 3BY22 Close 0.000

3aY24 . Close 0.000

38fY2S Close 0.000

39Y30 . Close 0.0OO

3EY31 Close 0.000

38Y35 Close 0.000

3aY36 Close 0.000

3BYM Close 0.000

BQ14 . Close 0.000

3BY37 Close . 0.000
3BY38 Close 0.000

3BO409 *Dpcn 2.500

3B0419 Open 2.500

3BY39-A - open 2.500

3BY40-B. . open 2.500

3BgYD:-r Open 2.500
3-A0407 Close 2.500

3B0418 Close 2.500

3B0419-1 Close 2.500

3B0409-1 * Close 2.500
3_0410 Close 2.500

3BD411 Close 2.500

3AO405 Open 12.500

3BD18-C Open 12.50D

3BD1E-D Open 12.50D

33Y4D-A Oper. 22.50D

3BD12 Close 22.500
3BD13 Close 12.500
3AD405-1 Close 12.500



CCN No.___

53t 5 TS ACTION SMInVARY
Project: E4C-E2,TR2-PCCX N-19 Sbt == . age: 294
Location- SOX:S 203 PowerStation 4.0.4N Date.s 06-13 2005

Contract: SN: SCALEDISoN

* >.tneert Ric Cabiling Study Case: CASET.B-A-OR File: Songs23
____,_._________--.__-----__---_-_----- --- --- _- _ _ _ _ _ _ ______- - - -- - - - -- - - - -- - - - -- - - - -- - - - -- - - - -- - - - -- - - - -- - - -

Sec.11.9A-Unit 3 Train A ZSF bus is connected tDoits dedicated RAT and experiences aDBA with overlapping relay tirer.

Device Action Tim
mauu=fl=us=e s=sus==n== wt--===-

3A0403 Close 12.500
30D22 Close 12.500

36022 Close 12.500

3ACI11 . COpen 17.500

3ED12 Qpan 11.50O

3 BD33 Open . 17.5DO

3A0411-1 Close 17.500

3BD12-1 Close 17.500

*3313-1 Close .17.5D0
3BD12-1 open 22.5DO

3BD33-1 Open 22.500
3BD12-2 Close 22.500

3Bpl3-2 Close 22.500
33Y39-ll Open 32.SOO

3AO402 Close 32.500

3AL0404 Close 32.500



* VzoDect: Z4C-0S2,t2-1, 2-1 SN9 t &-T 7
Locations SONGS 2&3

wContracts
toginwers Ric Cabilirg

.. . ... . .. . .. ... .. .. . .. .... .-. ........ .- , . . ...

powerStsticr.

4.0 .4w Dotal 0S-13-2gOS

S5): SCALEMIDNO
Revisions 3ass

study Case: CASE1.2-A-Ol Config t 2.3-A-OR

._- ... ,, . . ........ ; .. _. _... .7 .... .......... . ... ... . . .. . . - .. . ..... _.,. . . . .._

Sec.11A-Visit 3 Train A ESr bus Is conqsctud to Its dedicated RAT and experieness am.VA vith overlapping r*lay tiLer.

Project T1il: C:.EEC-0f2, R3WF%4C-V32,R3JEdC-D82, X3%ETAP fl1esaZongs23

outpit Xeportt 73-A-ov

TRANSIENT STABILITY ANALYSIS



Powur~taticn

Lccatlon: SC==S 2&2 MSN; ~i
Contrcts evision: Base

Engzineer; Ric Cab11lZn9 study CdaE2: CABZZ3A70A confla.3 1.8-A-CIA

iec.21.9h-Uni1t 2 Train A Zs? bus Is connected to its aeaicatea RAT and experiences; a DAWith ovatlappin2 relay timer.

Project Mfet Cs!4C-012, R1i16r%4C-012, )t3\E4C-Q82, m.3\ETAP rilasslnons22

output ftei'ortt 21s-X-OA

TRANSIENT STABILIT~Y ANALYSIS



r !~ O~ 6 ?ow~rstbron
ftojects Z4C-092,%2-PCt1W )-1P l "4. D. Of
Lolzatimn: SOCJDS 2&3

Contracti

rn,71ner: Air Cabli'sg Stusdy. Camet CALSEXZ.-A-CR

OCAKf\ bXt~

ZDate: 06-23- 2 D5
S: SCALEDISOR

R~evision: Base
Crrnliv.1 Z. 3-A -O.'s

Sac.22.9A-Unit 3 ?rbis A MsF bus is cwrnecte5 to Its dedicated RAT and qxPeriess;.s a PEA wj'ti~ overslerpinp zeley tider.

Project Meta COM-DC42. 13WyFMC-032, R3%EJC-OE22 a3'.ZAP FflezSRomvs23
output xepaxts 73-A-CR

TRMASIlENT STAB ILITY ZAN~ALYSTS

Bus Voltage

- 3BD

11.

tl

0

do

HeZO (sec..)



Projects Z4C-D82,R2-PCCI4 N-29 SlitO4Nat: ~ -32O

Location:- SONCS 20 ,3 N: 0-320

Controatt 215visi"!~ Deaz

Ing1isoers Ric Cabi~ing study Case: CA SE?.4-A-. Config.: E1 -~

Se~11,~*Uht3 Train A csr bus is connected to Its dedicated 1UT and wex~riencesoo a DA ivith overlapping relaey timerC.

Project fla: CaI4C-S32. 13WATM4-flS2. X3\E4C-002. 13¶NZTAP Mie3%9sngs23

Cutztpt Iteport: 23-A-MR.

TRflANSIENT STABXLMTY ANALYSIS

Bus Voltage

3SE h

100-

~90

iome MSOc.)



Pro~ects Z4C-OB1.R2-PCCWa 21-I Sht P 1w.r9 bate.

Location: SO)3CS 2&3

Etoginneri Ric tabiling study Cases CASMSILBA..R Conf ig. a *-.O

seai.11.3-uat 3 Train A rsr bus Is Coninected to its dedictetd XAT~ and experiences a ~ZU .4th overlagping relay timer.

Project rii.e CiNEOC-082, )tWi%2dc-fla. R)MKC-DB2. R3%tTAP V71lsvSonqz23
Cutgut Raporet 29-A-DJ

T.RANSIENT STABILITY ANALYSIS*



CCOt' Mo._ __

1rojectt Z4C-O9Z2PR2-PCCH X-2i Sht .D Date& 06-13-2DOS

LocCtio?1t SO)UGG 2A S1R: SCtM:S*ON

'Contracts RlmvLziont Dase0

lengiiieer: Ric Cabi;Ing Study Cast: Ckqt.z-A-R-C Cannt1..% X.B-X-CA

See.11.93%-Unit 3 Ttmin A ZSF bus is connected to Its dadicataa RA7? and experienesa a DRA Vith cvsrlapping ralay Lumnr.

Project Pilot C:'mBJC-08
2
, RUFMIC-092. R3%ZJC-082. 313LTAP T12eu1Songr23

output Repoctt Z3-A-OR

TPANSIENT STABILITY ANALYSIS



* C-Ct\ t~b .

Loration, SONGS 21.1

E ngn;Laer: Ric Cabiling stud~y cases CAMZI.b.P-C~t

Date& 0-1.3-200S.
SI SCALTDISDN

RSIteiftonh a3ze
config.k 2.13-A-075

5ecLlX-n~ 3Trkl A ZST 3~ux is connectea to Its dmdAtatad XA? war'sd ep ace a DSA WithL ovmrlapping realy timer.

Vrojoct Film, C:NE4C-082. 1Y4TME4C-O2, Zt3NZOr-0A2. I.'tMMA 71i1.sgSo,91523
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3.0 ASSUMPTIONS

3.1 In Mode I (Cases I and 11). the total load in on each Reserve Auxiliary Transformer (RAT)
secondary Y-wiring, which supplies the Non-ESF buses 2A03, 2A07, 2A08, 2A09, 3A03, 3A07,
3A08, and 3A09 are assumed equal to the full MVA (OA) rating of the winding of RAT secondary
Y-winding at power factor of 85%, i.e., 20MVA at 0.85 power factor (17+J1 0.536)MVA. This is
acceptable since 20DMVA Is a conservative estimate of the actual loading and any change in the
loading of the Y-winding does not significantly affect the voltage of the X-winding in a three
winding transformer. Accordingly, any change in the loading of non-ESF buses connected to the
Y-rwinding of these RAT has negligible effect on the voltage of ESF busses connected to the X-
winding of these transformers.

3:2 Assumptions and methods used In the development of equipment parameters for the Unit 2 & 3
data calculation E4C-086 (Ref. 6.3) are applicable to this calculation.

3.3 Any ESF load which could start coincident with the initiation of an accident signal and is not
prevented from being started by an automatic control, operating Instructions, or administrative
limitations, is assumed to start. Likewise, any ESF load which could be running prior to the
initiation of an accident signal and which Is not automatically tripped by the signal is assumed to
continue running.

3.4 For Case 111 & 1U2EDG, maintained voltage at the diesel generator Is assumed to be at (4.38
KV). Per reference 6.61, the motor operated potentiometer (MOP) Indicates a voltage setpolnt
for the EDG regulator of 4460a80 volts, or a minimum of 4380 volts. With the majority of EDG
loads being Induction motors (constant KVA devices), assuming a regulated voltage of 4380
volts for this analysis is conservative since system losses (based on current flow) will be higher.
See sectIon 4.10 of calculation E4C-090 (Ref. 6.2).

3.5 The analysis consider a design basis accident that would result in the Initiation of a SIAS or
SIAS with concurrent EFAS and LOVS. One of the HPSI Is on test and remain connected to the
4-kV bus upon initiation of theses accident signals. Accordingly, two HPSI Pumps are started
during the initial load group sequencing operation.

3.6 The analysis considers a Safety Injection Actuation Signal (SIAS) concurrent with an Emergency
Feedwater Actuation Signal (EFAS). In Cases Ill-A and IlIl-B a loss of Voltage Signal Voltage is
also considered. The Auxiliary Feedwater Pumps are trip at t = 0 seconds on SIAS. After all the
required ESF loads are sequenced (except the Auxiliary Building Emergency Chillers) , the
Auxiliary Feedwater Pumps re-start at t=30 seconds and the Auxiliary Building Emergency
Chillers start at t = 35 seconds. This results In the worst case sequencing configuration for a
dynamic voltage analysis.

.3.7 5KVA Lumped Static Load and 5 HP Lumped Motor Load are added to each ESF MCC to allow
for future load growth.

50E25-426 REV.2 IREFERaNcE: 6023.xXIV-7.15] E40082 RZ SEC 1 &3.tloc
SCE 26-426 REV. 2 [REFERENCE: S023-XXIV-7.15) E4GD82 R2 SEC 1 &3.doc
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3.o ASSUMPTIONS

The assumptions described in this section are considered conservative for the purposes of
this calculation. Some are an Integral part of the methodology used, while others are based
on engineering judgment. A basis or a thought process for the assumption is provided where
appropriate, or a reference to a source of further Information is Indicated.

3,1 Fpr the purpose of obtaining cable resistance values, cable conductors are assumed lo be at
an operating temperature of 750 C for all study cases. Operating temperatures higher than
750 C may be experlonced for short cable runs associated with loads or tray sections located
In high ambient temperature locations. However, when evaluating the entire cable run, a
temperature of 750 C Is considered a conservative value.

32. Intermittent loads such as cranes, hoists, utility power, and MOVs are not considered In the
analysis. For example, large cranes and hoists wfll be operated for short periods and are
most likely to occur during conditions of reduced system loading, such as during plant
outages. MOVs are typtcally small loads, which operate for a relatively short duration.
Hence, these types of loads do not represent steady-state conditions for the auxiliary
electrical system.

3.3 Voltage criteria specified In Section 1 are based on rated frequency. For the purposes of this
calculation, It is assumed that steady-state system frequency Is 60Hz for all study cases.
Frequencies other than 50Hz are not addressed in this calculation, as these are transient
conditions. For additlonal Information on frequency considerations at SONGS, see
Reference 6.301, Sections 3.11.62 and 8.22.1.2.

3.4 Subsequent lo a Safety Injection Actuation Signal (SIAS), all non-Class 1 E loads that are
supplied from a Class 1 E bus are automatically disconnected (References 6.301 and 6.302).
However, these loads are capable of being reconnected during the post-accident period (see
Reference 6.304, Attachment 12). For the purposes of this calculation and Its applicable
cases, these loads are assumed to be steady-state loads during the post-accident period.
This assumption ensures that the bus loading In the included analysis Is bounding for all
possible post-acoident loading conditions. See also Section 5.3.1.

3.5 For the purposes of this calculation, non-Class 1 E MCCs are modeled as lumped motor and
lumpeO static loads as described In Reference 6.102. The individual MCC motor feeders are
assumed a voltage drop allowance of 3% (see Section 5.12). This Is In agreement with the
methodology described in calculation E4C-120 (Reference 6.105) that Inludes voltage drop
analyses fQr non-Class I E MCC loads.

.,

ScE2e426 REV.2 IREFERENOE S0123.XXIV-7.15J e4.�-09Ojev3.doc
SCE2B-426 REV.2 [REFERENCE. S0123XI-7.151 e40-90_ fv-,.doc
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3.6 In general, MOO bus loading is assumed as follows:

Minimum Voltaae Cases

Non-Class 1 E MOOs are assumed loaded at 75% of connected toad untess otherwise noted
The MCCs are represented as lumped loads based on the load tables In Section 8 of
calculation E40-086 (Reference 6.102).

Class 1 E MCCs are assumed loaded at 75% of connected load for non-abdidant scenarios%
and 100% 6f connected emergency load for accident scenarios unlss otherwise noted. See
also Section 5.3.1.

All MCC loading, unless otherwise noted, hIcludes motor (5 HP) and static (5 kVA) margin
loads,

Maxlmum Voltage Cases

Non-Class I E MCCs are assumed loaded at 25% of connected load unless otherwise noted.

Class 1E MCCs are assumed (oaded at 25% of conndcted load unless otherwise noted.

Load margin values are not Included.

These general loading oonditions are judged conservative for this analysis, Se also
Section 3.2.

37 Assumptions described In calculation E40-086 (Reference 6.102) are applicable to this
calculation unless othenvise noted.

3.8 For motor starting cases (A8, A9, A10, AlOa, Al1t, BA8, 3A9, 3AIO, SA10a and 3A11), the
starting motor is assurned to be a constant Impedance (static) load. This load derives Its
running current and running power factor from the respective motor's starljng current and
starting power factor. See Section 5.10.

. . _ .-
SCE26-426 REV.2 [REFERENCE-. S0123-XXIV-7.151 e4c-09Q_YeY3.doc
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3.9 In general, conservative assumptions are applied to the bus loading alignments described In
Section 5.3. Under normal plant conditions, some loads are cycled, while others may be
chosen to run at the discretion of the plant operators. Loading scenarios In this calculation
were selected In an effort to envelope a wide range of operating needs, but cannot Include all
possible plant alignments. Section 5.3 describes specific loading conditions that are
assumed for the plant operating In Modes 1 -4 and In Modes 5 & 6.

The following are also assumed for the Class I E buses:

a) For long term bus loading (cases AlSa, Ai3b, SAI 3a, SA1 3b only), no HPSI, LPSI
or AFW Pump Is assumed operating in Modes 1 -4 (See Section 5.f and
Reference 6.502).

b) For short term bus loading, one AFW pump on each train Is assumed operating In
Modes 1 -4. This loading envelopes a postulated HPSI, LPSI, or AFW pump -
operating on the bus.

c) Salt Water Cooling Pumps are assumed operating one per train in all modes.

d) Two COIW pumps are assumed operating on a single Class 1 E bus In Modes 1 -4
forcases AS, Ag, 3A8, and 3A9. For othercases, one CCW pump is essunfed
operating on each train.

e) For accident scenarios, all three HiPSI pumps are assumed to be operating.

3.10 For the Class I E battery chargers 2(3)BOO1 through 2(3)B004, It is assumed that the
chargers are not operating at full load (at current limit level. Par battery testing maintenance
orders (Reference 6.60B), the charger will typically deliver over 200 amperes of current for 3
hours or less on a post-service test recharge cycle. Hance, a fully loaded charger Is not
considered as a long term steady-state load In this calculation. However, a conservative load
of 200 amperes DC is assumed based on emergency loading. It Is further assumed that the
battery charger has an efficiency valued of 0.85. SOD also SecUon 5.6.

3.11 Specific study cases are analyzed for Unit 2 only. For these cases, Unit 3 Is assumed similar
due to its similar design features. See Tables 5-1 through 5-5 for details.

3.12 To obtain Initial acceptance criteria for 480V MCC maximum voltage study cases (Table 1-7),
it Is assumed that the maximum allowable bus voltage is equivalent to the maximum motor
terminal voltage. This Is a conservative assumption, and neglects any voltage drop from the
480V bus to the motor. See Section 5.12.

3.13 For rnotor starting cases Al Oa, Al1, 3A1 Oa and 3A1 1, It is assumed that Reactor Coolant
Pump 2(3)PO92 Is started. This replacement motor has a higher inrush current than the
original motors. It Is chosen because it represents the limiting condition for starting any one.
of the four ROPs.

bUtZb-42ti kQV.Y IKt1-tKtNUh: e.4c-O0_rov3.doc
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3.14 For minimum voltage study cases where the main generator Is connected and its voltage is
adjusted to 95% rated, the switchyard voltage is assumed to be 226kV (Section 4.1). For
maximurn voltage study cases where the swltchyard voltage Is acdusted to 232kV with the
main generator connected, the generator Is assumed to operate at its nominal reactive power
output of 250MVAR (Reference 6.6O0).

3.15 For cases related to the DGVS setpoint, once a switchyard voltage Is established which
causes any one of the Class i E buses being analyzed to be at the specified DGVS setpolnt
(Section 4.3), that switchyard voltage Is considered valid for all Class lE 4.16kV buses that
are Included in that analysis. Analyses are not included for the redundant train with its bus at
the respective setpoint This is acceptable since there is only a small voltage difference
between any of the Class I E 4.16kVbuses for a given swHchyard voltage. See also
Section 5A.

3.16 For all non-motor loads, acceptable voltage variation is ass uned 1o be ± 10% of rated
voltage. This Is judged to be conservative for non-motor loads, and Is consistent with the
allowedvariaton for motor loads based on published standards. Ratedvoltage forall non-
motor loads Is assumed to be 480V. See also Sections 1.3.1.5 and 5.1 12.

3.17 For certain cases, a Unit postulated to be in safe shutdown mode Is assigned to be operatng
Its accident mitigating loads caused by a spurious accident signal. This conservative
approach will be boundiig for all loading requirements for safe shutdown as required In the
UFSAR. Sao Sectlon 4.6.

3.18 For the Class IE loadcentertransfonner long term loading study (cases AMa Al3b, 3AIa
and SAJ 3b), It Is assumed that the plant rFe will terrnbate concurrent with its license In the
year 2022. See Section 5.5.

~~(JE~~~~-42U_ IiV2 I JbiNE~I~lQV7TjBcSrv.
UUF-ZFI-420 MtV. 2 IftJ-WihNL;L- -5U1Z3-XXFV-7.15J G4t-090_rav3.doc


