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E D I S O Nl Vice President
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June 24, 2005

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

SUBJECT: 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

Reference: 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).
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If you have any questions or require additional information, please contact Jack
Rainsberry at (949) 368-7420.

Sincerely,

State of California
County of San Diego
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Exp. Mar. 31, 2009 §
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Brian Katz, Vice Presideft”
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by Brian Katz

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

person who appeared before me.
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PCN 561 NRC Questions and SCE Responses

4

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
~215 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 .
Voltage | continuous voltage Analysis results Ref
level Load ] eferences
type **Voltage | Load | Min. voltage
98.52% Sheet 55 of E4C-090,
416 kY Motor 3744 3P504 (4098.43 V) CON #1417
) Static
load 3744 N/A N/A N/A
90.13% Sheet 10 of E4C-090,
Motor | 414 | 25546 | (146v) CON #117
31270 *89.26% Sheet 48 of E4C-090,
480V (428.5V) CCN #117
Static 432 E297 *89.93% Sheet 49 of E4C-090,
load (431.7 V) CCN #117
sE465 | 89.97% Sheet 57 of E4C-090,
(431.9V) 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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The minimum voltages above are based on the following Class 1E 4.16 kV buses and
switchyard voltages:

Voltage at .
Bus 1E ztl) J 36 kV V%‘?{:;Zy(ie) Reference
Unit 2 Train A bus 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 E4AC-
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 |.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 2156.234 kV
(sheet 30 of calculation E4C-082, ICCN C-51). The results show that all Class 1E
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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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 1E 120 V AC power distribution panels

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

Voltages at starter coil terminals of Class 1E 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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NRC Question 3:

Provide rated voltages for transformers that supply the 4kV buses (RATSs),
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 1E Train bus
Y winding - 20 OA/26.7 FOA — Non - 1E buses

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

2. Motor
Rated voltage Minimum Voltage
. range for
Equipment : for momentary
continuous operation
running p
4 kV o 75% of 4.16 kV
system 4.16kV = 10% for 60 second
480V 75% of 460 V
system 460V + 10% for 60 second
3. Diesel generator
KVA rating: 5875
Rated voltage: 436 kV + 10%
AVR setting: 4460V : 80V
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NRC Question 4:

Discuss and provide the SDVS/DGVSS 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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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 | to PCN 561)

B Minimum voltage
ase
Equipment | voltage Initial condition Voltage dip (1) Post sequence
T (sec)
(kV) Per Unit (‘I’(‘\’,'; Per Unit (‘,’(‘\’}; Per Unit | Volt (kV)
Cont.
Spray 0.9833 0.9648 0.9876
4.16 10 4.09 4.01 411
Pump (2 (3) (4)
P012
Cont.
Emerg. | 0.46 5 09700 | gass | 0731 | 0354 05573 0.44
Fan E401 (5 (©) ()

(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 | 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 | 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 | 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 | 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 | 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 | to PCN 561).
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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-19, ‘System Dynamic Voltages
During DBA.”
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NRC Question 7:

State that there are no random loads that will come on at the 480VAC and
208V/120V 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 (6HP), DG fuel transfer pumps
P093 & P096 (1HP), 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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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, 162S8-2, 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 1628 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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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 1E 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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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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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 Generation Load Load Flow

kv Angg MW Mvar MW Mvar ID MW Mvar Amp %PE

0.440 -7.9 0 0 0.322 0.148 BP 0.267 0.145 398.9 87.9
BQ 0.259 0.033 3426 99.2
Z2TB45 0.008 0.000 9.9 100.0

B10XAHS -0.855 -0.325 1201.3 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) - Total MW of motor and static loads connected directly to bus B10.
The losses in the load cables are included in the MW.
0.148 (Mvar) - 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 B10 are
shown in this column. Motor Control Centers BP & BQ and panel ZTB45 are connected
directly to loadcenter B10.

(1) Bus BP
0.267 (MW) -
0.145 (Mvar) -

398.9 (Amp) -
87.9 (%PF) -

(2) Bus BQ
0.259 (MW) -
0.033 (Mvar) -

342.6 (Amp) -
99.2 (%PF) -

(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 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

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

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 B10XAHS

-0.855 (MW) - Total incoming MW from primary winding of transformer B10XA to
bus B10. The 0.855 MW is equal to MW sum of items C, D.(1),
D.(2), & D.(3) above.

-0.325 (Mvar) - Total incoming Mvar from primary winding of transformer B10XA to
bus B10. The 0.325 Mvar is equal to Mvar sum of items C, D.(1),
D.(2), & D.(3) above.

1201.3 (Amp) - Total current from transformer B10XA (secondary winding) to
bus B10
93.5 (%PF) - Power factor of total load of bus B10

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 | 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 | 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 1E 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 1E 480 V
MCCs were evaluated to determine that 4106 V at the Class 1E 4.16 kV buses is
adequate for Class 1E 120 V circuits. It was concluded that the Class 1E 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 1E 120 V control circuit of Class 1E 480 V MCCs.

Calculation E4C-082, ICCN C-51 (Attachment | 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 1E motors accelerate to their rated
speed within the required acceleration.

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

The nominal PU and dropout DO of the degraded voitage 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-130, ICCN C-6 (Attachment G to PCN
561) for detailed AVT calculation.
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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
162T 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 + 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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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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Attachment 1

DGVSS/SDVS Logic Diagram
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Attachment 2

Elementary Diagram,

Electrical Auxiliary — 4.16 kV

3A04 Degraded Voltage Detection
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Selected Pages of the ETAP Dynamic Stability Report




Project:

E4C-082,R2-ICCN C-51 Sht

Location: SONGS 2&3

Contract:

Engineer: Ric Cabiling

—10.001
J10.101
S 10.201
— i0.301
10402
o 10.501
Q 10.601
10.701
10.801
10.901
—X11.001
22,102
11.201

- 11.301
11.401
11.501
11.601
11.701
11.801
11.901
12.001
12.101

 ACCELERATIN TIME |

InaMTR (3P012

)

CECESSIISISSECTFCOSREEIITTTESIRERS

Slip VMech. Elec. Term.
t2) W) . ) V(Y
100.00 0.00 0.00 0.00
100.00 ©.00 ©0.00 0.00
100.00 ©0.00 0.00 D0.00
100.00 ©0.00 ©0.00 0.00
100.00 -©.00 0.00 0.00
100.00 ©.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 ©.0C 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
100.06 0.00 0.00 0.00
100.00 ©0.00 ©0.00 0.00
100.00° 0.00 ©0.00 0.00
160.00 0.00 ©0.00 0.00
100.00 0.00 ©0.00 0.00
100.00 D0.00 0.00 0.00
100.00 0.06 0.16 96.73
91.26 0.04 D.S53 96.62
81.97 ©.0¢ ©0.S53 96.6§
72.31 0.04 0.54 96.70
§2.43 0.D5 0.55 96.76
§2.35 0.07 0.57 56.81
42.01 0.10 ©0.61 96.88

31.10 0.15 0.68 96.97
18.86 0.21 0.7% 97.14
5.27 0.28 0.77 97.63
1.20 0.31 ©.26 98.19
1.46 0.31 0.32 98.28
1.47 0.31 0.31 98.38
1.45 ©0.31 0.31 98.48
1.45 0.3 0.31 98,58
1.45 0.31 0.31 98.66
1.45 0.31  0.31 98.72
1.44 0.3} 0.31 98.75
1.44 0.31 0.31 98.78
1.44 0.31 0.31 98.8C
1.44 0.31 0.31 98.83
1.44 0.31 ©0.31 98.85

0000 0CO0DDDODDOO OOV OO
. e e s s .
WOoOO0OOO0OODO0Oo0O0ODDODO OO O

e » e o » e

w
w

330.5
322.9
315.1
307.1
298.7
289.0
276.0
250.5
164.4
47.8
52.8
50.5
50.9
50.9
50.9
50.8
50.8
50.8
50.8
50.8
50.8

DYNAMIC STABILITY
SS=SISSEsamEERSS==SSE

PowerStation 4.0.4N

Study Case: CASEI.B-A215

In&ATR (3P015 )
SR EEEEREESSCTSSRCUEEREERS=CIS
Slip Mech. Elec. Term. Term,
(%) o (W) V (R) I {A)
2.25 0.37 0.38 98.16 60.8
2.25 0.37 0.38 98,17 60.8
2.25 0.37 0.38 98.17 60.8
2.25 0.37 0.38 98.1B €0.8
2.25 0.37 0.38 96.18 60.8
2.25 0.37 0.38 98.19 60.8
2.25 0.37 D0.38 98.19 60.8
2.25 0.37 0.38 98.20 £0.8
2.25 0.37 0.38 98.21 60.8
2.25 0.37 0.38 98.21 60.8
2.25 0.37 0.38 98.22 £0.8
*2.25 0.37 0.38 98.23 §0.8
2.25 0,37 0.38 58.23 60.8
2.25 0.37 0.38 38.24 60.8
2.25 0.37 0.38 98.25 60.8
2.25 0.37 0.38 98.25 6D.B
2.25 0.37 0.38 9B.26 60.B
2.25 0.37 0.38 98.27 60.8
2.2¢ 0.37 0.38 98.28 60.8
2.25 0.37 0,37 96.85 $8.8
2.32 ©0.37 0.38 96.78 61.5
2.32 0.37 0,38 96.81 61.5
2.32  0.37 0.38 96.86 §1.5
2.31 0.37 0.38 96.51 61.5
2.31  0.37 0.38 B86.9§ 61:5
2.31  0.37 0.38 957.03 61.4
2.31 0.37 0.38 957.11 61.4
2.30  0.37  0.38 97.27 61.4
2.28 0.37 0.38 87.72 61.5
2.25 0.37 0.38 98.18  60.9
2.25 0.37 0.38 98.28 60.9
2.24 0.37 0.38 9$B.37 60.8
2.23  ©0.37 0.38 98.47 60.7
2.23  0.37 0.38 58.57 60.7
2.23  0.37 0.38 098.65 60.6
2.22 0.37 0.38 9B.70 §0.6
2,22 0.37 0.38 98.74 60.5
2.22  0.37 0.38 98.77 60.5
2.22 0.37 0.38 98.79 ° 60.5
2.22  0.37 0.38 98.82 60.5
2.22 0.37 0.38 98.84 60.5

FooT NoTe (2)

Page: 203
Date: 05-24-200S
SN: SCALEDISON
File: Songs23

IndMTR (3PD17 )
===B=Iﬂ=====l.ﬂ====l======ltl===;=
Slip Mech. Elec¢. Term. Term.
{ %) o () Vv (%) I (A)
1.97 0.39 0.40 988.15 62.2
1.97 0.39 0.40 98.16 62.2
1.97 0.39 0.40 98.17 62.2
1.97 0.39 0.40 198.27 62.2
1.97 0.39 0.40 98.18B 62,2
1.97 0.39 0.40 98.18 62.2
1.97 D.39 0.40 98.19 62.2
1.97 0.39 0.40 9B.20 62.2
1.97 0.39 0.40 98.20 62.2
1.97 0.39 0.40 98.21 62.2

1.97 0.39 0.40 98.22 62.2-

1.96 0.39 0.40 98.22 62.2
1.96 0.39 0.40 98.23 62.2
1.56 0.39 ©.40 98.23 62.2
1.96 ©0.39 0.40 B586.24 62.2
1.96 0.39 0.40 98.25 62.2
1.96 0©.39 0.40 98.26 62.2
1.96 0.3 0.40 98.27 62.2
1.96 0.39 0.40 98.28 62.1
1.96 0.33 0.3% 96.85 59.8
2,02 0.39 0.4C 56.77 62.7
2.03 0.39 0.40 96.81 63.0
2.02 0.3% 0.40 96.85 62.9
2.02 D.39 0.40 56.90 62.9
2.02 0.33 0.40 96.96 62.9
2.02 0.39 0.40 97.02 62.9
2.02 0.39 0.40 957.11 62.8
2.01  0.39 0.40 57.27 62.8
2.00 0.3 0.40 97.71 63.0
1.97 0.3% 0.40 98.17 62.5
1.97 0.39 0.40 98.27 62.2
1.96 0.39 D.40 98.37 €2.2
1.96 0.39 0.40 98.47 62.1
1.95 0.38 0.40 98.56 62.1
1.95 0.3% 0.40 98.6¢ 62.0
1.95 0.3% 0.40 98.70 62.0
1.94 0.395 0.80 98.73 61.9
1.8¢ 0.33 0.40 58.76 61.9
1.4 0.39 0.40 98.79 61.9
1.9¢ 0.39 0.40 98.81 61.9
1.9¢ 0.39 0.20 58.83 61.9
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Project: E4C-082,R2-ICCN C-51 Sht

Location: SCNGS 243

Contract:

Engineer: Ric Cabiling
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PowerStation 4.0,.¢N

Study Case: CASEL,B-A21S

Page: 208
Date: 05-2¢-2005
SN: SCALEDISON
File: S§n9523

Section 11.2D - Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a DBA.SYYD veltage &s 215.2 xv.

AR EX S P EEREEERCE RTINS R CCRCEE R S R R I T N R SRR S R S S S I R R R TR R N S T S N R T ER S R A R I S T I e S S S E S SR E S TR AAE R IS S SIS ERERCER

EXEEEZSR

30.701
30.801
30.901
31.001
31.101
31.201
31.30
31.401
31.501
31.601
31.701
31.801
31.901
32.002
32.102
32.201
32.30
32.401
32.501
32.601

IndMTR (3PD12 )
B S PN R ERER R S E e S ST SR NI R EEED
Sl1ip Mech. Elec. Term. Term.
($) )y v (R) I {A)

1.44 0.31 0.31 5B.9¢ 50.7
l.4¢ ©0.312" 0.31 9B.94 50.7
1.44 0.31 0.31 9B.94 50.7
1.4¢ 0.31 0.31 98.95 50.7
1.44 0.3 0.31 39B.55 50.7
1.42 ©€.31 0.31 98.96 50.7
1.44 0.31 0.31 98.97 0.7
1.44 0.31 0.31 98.98 50.7
1.44 0.31 0.31 99.00 S0.7
1.4¢ 0.31 0.21 99.03 50.7
1.43  0.31 0.31 99.06 50.7
.43 0.31 D0.31 99.08 50.7
1.43 0.31 0.31 93%.09 50.6

1.52 ©0.31 ©.31 86.50 51.7
1.51 0.31 0.31 96.52 51.7
1.51 0.31 0.31 96.5¢4 51.7
1.51 0.31 0.31 96.56 51.7

1.51 0.31 0.31 96.60 51.6
1.51 0.31 0.31 96.62 51.6
1.51 0.31 0.31 96.63 51.6
1.51  0.31 0.31 96.65 51.6

1.51  0.31 0.31 96.77  51.6
1.51 0.31 0.31 96.79  51.6
1.51 0.31 0.31 96.80  51.5
1.51 0.31 0.31 96,81  51.5
1.50 0.31 0.31 96.83  51.5
1.0 0.31 0.31 96.84  51.5
1.50 0.31 ©0.31 96.86 S1.5
1.50 0.31 0.31 96.87  S1.5
1.50 0.31 D0.31 96.8%9  51.5
FoOT

IndMTR {3P015 )

BTSSR EEERASEERT =SS S RaceE
Slip Mech. Elec. Term. Term.
() () {(m) v (%) I ()

2.21 0.37 0.38 98.92 6D.4
2.21
2.21 0.37 0.38 98.93 60.4
2.21 0.37 ©.38 98.53 60.4
2,21 0.37 0.38 9B.%4  60.4
2.21 0.37 0.38 98.%4 60.4
2.21 0.37 0.38
2.2) 0.37 0.38 98.96 €0.4

2,21 0.37 0.38 98.97 §0.4
2.21 0.37 0.3B 98.99 60.4
2.21  0.37 ©.38 99.02 60.4
2.21 0.37 0.38 99.05 60.4
2.21 0.37 0.38 99.07 €D.4
2.21 0.37 0.38 99.08 60.4
2.21 0.37 .0.37 985.71 $7.3
2.33  0.37 0.38 96.47 61.6

2.33 0.37 0.38 96.47 €1.7
2.33 0.37 0.38 96.49 61.7
2.33 0.37 0.38
2.33
2.33 0.317 0.38 96.55 61.7
2.33 0.27 0.38 96.57
2.33
2.33 0.37 0.38 56.61 61.6

2.3 0.37 0.38 95.62 §1.6
2.3 0.37 0.38 5965.64 61.6
2.33 0.37 0.38 96.65 61.6
2.32 0.37 0.38 96.68 61.6
2,32 0.37 0.38 96.70 61.6
2.32 0.37 0.38 96.7 61.6
2.32 0.37 0.38 96.73 61.6
2.32 0.37 0.38 96.75 61.5
2.32 0.37 0.38 96.76 61.5
2.32 0.37 0.38 96.78 €1.5
2,32 0.37 0.38 96.79 61.5
2.32 0.37 0.38 96.81 61.5
2,32 0.37 0.38 96,82 61.5
2.32 0.37 0.38 96.83 61.5
2,32 -0.37 0.38 96.85 61.5
2.31 0.37 0.38 $56.86 6.5
2.31 0.37 D.38 96.88 61.5

Ind¥TR {3P017 )
KB::=§8-=I£==Il=='============3lll
Slip Mech. Elec. Term. Term.
{2) (MW WY vV (%) I (A)
1.94 0.3 0.40 98.52 61.8
1,9¢ 0,35 0.40 98,92 61,8

1.9¢ 0.39 0.40 98.52 61.8
1.94¢ 0.39 0.40 98.93 61.8
1.8¢ ©0.39 0.40 98.93 61.8
1.4 0.39 ©0.40 98.94 61.8
1.94 0.39 0.40 98.92 61.8
1.93 0.39 0.40 98.95 61.8
1.93  0.3% 0.40 98.97 61.8
1.93  0.35 0.40 98.99 61.8
1.3 0.39 0.40 99.02 61.8
1.3 0.39 ©0.40 99.05  61.8
1.93 0.39 0.4C 959.06 61.8
1.93  0.35 0.40 99.07 61.7
1.93  0.3% 0.39 96.71 58.2
2,03 0.39 0.40 96.47 62.5
2.04 0.39 0.40 56.47 63.1
2.0 0.39 0.40 S56.48  63.1
2.06 0.3%9 D.40 96.50  £3.1
2.06 0.39 0.40 96.52 63.1
2.04 0.39 0.40 56.54° 63.1
2.04 0.39 0.40 96.56 63.1
2.04 0.39 0.40 96.58 63.1
2,03 0.39 D0.40 96.60  63.0
2.03  0.39 0.40 $6.62  €3.0
2.03 0.39 0.40 96.64 63.0
2.03 0.39 0.40 96.66  63.0
2.03  0.39  0.40 96.67 63.0
2.03 0.39 0.40 96.69 63.0
2,03 0.39 0.40 96.71 63.0
2.03  0.39 0.40 96.72 63.0
2.03  0.39 0.40 96.74 63.0
2,03 0.39 0.40 96.75  63.0
2.03  0.39 0.40 96.77 63.0
2.03 0.39 0.40 96.78 63.0
2.02 0.39 0.40 96.80  62.9
2.02  0.39 0.40 96.81 62.3
2.02 0.39 0.40 96.83 62.9
2.02 0.39 0.40 96.8¢ 62.9
2.02 0.39 0.40 96.86 62.9
2.02 0.3 ©0.40 96.87 62.9

Q__

VOLTAGE
Dip FOR
2P0I2
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Section 11.2D - Unit 3 Train A ESF bus is connected to its dedicated RAT and experieﬂces a DBA.SWYD voltage is 215.2 kv.

==!-'-====-======lll======‘=====,--=====!===2====.=‘==== ==3====ll======8==3====I======l‘===.==l’=========&-=l==============t====l====

In@TR {3P012 . ) IndTR (3PD15 } IndMTR (3PO17 )
t 3 11 2.1 3 EEB S e T ERE R TSI EET S S EREE SRS S RER BI.E=====H======III=====HIIESEE--E. AEEE LS E T C SRR SRR S A S SR EARRES =SS
Time sl{p Mech. Elec. Term. Term. Slip Mech. Elec. Term. Term. Slip ° Mech. Elec. Tern. Term.
{Sec.) %) (M) M) V(%) I {p) { %) (M) MW) V(%) I (A) { %) (MW) {¥A) v %) 1y
49.101 1.4¢ 0.31 0.31 288.76 50.8 2.22 0.37 0.38B 98.75 60.5 °~ 1.94 0.35 0.40 98.74 61.9
49.201 1.44 0.31 0.31 98.76 50.8 2,22 0.37 0.38 98.75 60.5 1.9¢ 0,33 0.40 98.74 61.9
49.301 1.44 0.31 6.31 98.76 0.8 2.22 0.37 0.38 98.75 60.5 1.9¢ 0.3% 0.40 98.74 61.5
49,401 1.44  0.31 €.31 9B.76 50.8 - 2.22 0.37 0,38 98.75 60.5 1.4 0.39 0.40 98.74 61.9
49,502 1.4¢ 0.31 0.31 58.76 50.8 2.22 0.37 0.38 98.75 60.5 1.94 0.39 0.40 58.74 61.9
49.601 1.4¢ 0.3} D.31@ 9B.76 50.8 2.22 0.37 0.38 98.75 60.5 1.94 0.39 0.40 98.74 61.9
49.701 1.44 0.31 0.31 98.76 50.8. 2.22 0.37 0.38 98.75 60.5 1.9¢ 0.3% 0.40 9B.74 61.9
49.801 1.44 0.31  0.31 98.76 50.8 2.22 0.37 0.3B B88.75 60.5 1.8¢ 0.39 0.40 98.74 61.9
49.901 1.4¢ 0.31 0.31 987§ 50.8 2.22 0.37 0.38 98.75 60.5 1.84 0.39 0.40 98.7¢ 61.9

50.000 1.4¢  0.31 0.31'50.3 2.22 0.37 0.38 98.75  60.5 1.9 0.39 0.40 9B.7¢ 51.5@———
E @) . PR

-

FOOT NO



DYNAMIC STABILITY

Project: E4C-082,R2~ICCN C-51 Sht EESEZRCEEISSESERERES Page: 280
Location: SCNGS 243 PowerStation 4.0.4N pDate: 05-24-200S
Contract: . X BN: SCALEDISON
Engineer: Ric Cabiling : Study Case: CASEI.B-A21S File: Songs23

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

FOOT Notves (5) (&)

’:-.Iﬁ===’-=====-‘======*=I=====H-======'=l====-======l--=======l-========-.====-"=====“.======,=’=--ﬂ--.=‘I===============H-.='=
Ind@MTR {3A275-2 3} IndMTR (3E399 ) IndHMTR (3E401 )
REZIZSE EEEEEEC XS EFREEC SIS EESSSESABELSST ESCESEE S S ER S WRCAE S SIRESSSESRREEE RRBCEY S S E S SIS T S S T E N AN RE SRS S IROEED
Time 51ip FKech. Elec. Temm. Term. Slip Mech. Elec. Term. Term. " ~Slip Mech. Elec. Term. Term.
{Sec.) {%) () {¥w) v %) I (n) () {MW) VvV (%) I (A) (s ) (MW) (MW) v %) I i)
4.001 100.00 - .0.00 0.00 0.00 6.0 100.00 0.00 0.00 0.00 0.0 100.00 0.00 0.00 0.00 0.0
4.201 100.00 -0.C0 0.00 0.0D0 0.0 100.00 0.00 0.00 0.00 0.0 100.00 0.0D D.0D 0.00 0.0 -
4.201 100.00 0.00 0.00 0.00 c.0 100,00 0.00 0.00 0.c0 o.Q 100.00 0.00 ~0.00 0.00 0.0‘““"\1q_
4.301  100.00 _ 0.00 0.00 0.00 ©.0 100.00 ©0.00 0.00 _0.C0 0.t 100.06 0.00 ©0.00 0.00 _ 0.0COND
4.401 100.00 0.00 0.00 0.00 0.0 100.00 D0.0D ©.00 0.00 0.0 100.00 0.00 0.00 0.00 0.0
4.501 100.00 0.00 0.00 0.00 0.0 100.00 0.00 0.00 D.00 0.0 100.00 0.00 0.00 0.00 0.0 BEq_bl
4.601 100.00 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
4.702 100.00 .00 0.00 0.00 0.0 100.00 c.00 0.00 0.00 0.0 100.00 0.00 0.00 0.00 0.0 SE;EE
4.801 100.00 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 Busaw}
To4.90 100.00 0.co. ©.00 0.00 0.0 100.00 0.00 0.00 6.00 0.0 100.00 0.00 ° 0,00 0.00 0.0 =
——— 5,001 100.00 0.00 0.00 0.00 0.0 160.00 0.01 0.04 75.86 643.0 100.00 0.01 0.04 ,75.85 642.8
5.101 100.00 0.00 0.00 0.00 0.0 98.16 0.00 0.10 73.62 624.8 . 98.16 0.00 0.10 624.7
5.201 180.00 0.00 0.00 0.00 0.0 56.34 0.00 0.10° 73.66 £18.7 96.34 0.00 0.10 .64 618.6
5.302 100.00 0.00 0.00 0.00 0.0 94.52 0.00 0.}0 73.79 613.4 94.53 0.00 0.10 73.77 GIJ.Z\JGEX?65£;
5.401 100.00 0©0.00 0.00 0.00 0.0 92.71 0.0 0.10 73.86 608.5  92.71 0.00 ©0.10 73.95 6&0a.4 DIP
5.501 100.00 0.00 0.00 0.00 0.0 90.89 0.00 0.10 74.15 603.8 90.90 0.00 0.10 74.13 603.7 1:Q>Fl
$.601 100.00 ¢.00 0.00 0.00 0.0 89.08 0.00 0.09 74.35 599.4 B89.09 0.00 0.08 74.34 599.2
5.701 100.00 0.00 0.00 0.00 0.0 87.28 0.00 0.09 74.62 595.% 87.28 0.00 0.09 74.61 595.4 ESE?%{)‘
5.801 100.00 0.00 ~ 0.00 -0.00 0.0 65.47 0.00 0.09 75.11 593.5 85.47 0.00 C.09 %5.10 $93.4
5.901 100.00 0.00 0.00 ¢.00 0.0 83.65 0.00 0.09 75.52 520.% 81.66 0.00 2.09 65.50 © 590.8
6.001 100.00 " 0.00 0.00 0.00 0.0 81.84 .0.00 0.09, 75.68 586.¢ 81.85 0.00 0.09 %75.66 $86.3
6.101 3100.00 0.00 0.00 0.00 0.0 B0.DS 0.90 0.09 75.82 581.8 80.06 0.00 0.09 75.80 581.8
6.201 100.00 0.00 0.00 0.00 0.0 78.27 0.00 0.09 75.96 577.4 98.28 0.00 0.09 775.94 577.3
6.30) 100.00 6.00 0.00 0.00 0.0 76.50 0.00 0.09 76.09 $73.1 76.51 ~ 0.00 0.09 76.07 573.0
6.401 100.00 0.00 0.00 0.00 0.0 74.76 0.00 0.09 76.22 S6B8.8 74.77 0.00 0.09 76.20 568.8
6.501 100.00 0.00 0.00 0.00 0.0 73.03 0.00 0.09 76.35 564.7 73.0¢8 .00 0.09 76.33 .564.%
6.601 100.00 0.d40 0.00 0.00 0.0 71.32 0.00 0.09 76.47 560.7 71.3¢ c.00 0.09 76.46 560.6
6.701 100,00 0.00 0.00 0.00 0.0 69.64 0.C0 0.09 76.59 556.7 69.65 0.00 0.09 76.58 5%6.6 .
6.801 100.00 o.00 0.00 0.00 0.0 67.97 0.00 .09 78.72 552.9 67.98 0.00 .09 76.70 552.8
6.901 100.00 0.00 0.00 0.00 0.0 66.32 0.0l 0.09 76.8) 5¢9.1 66.31 0.01 0.09 76.82 545.1
7.0D01 100.00° D.0D 0.00 g.00 0.0 £4.69 0.01 0.09 76.95 545.5 64.71 0.01 0,09 76.93 545.4
7.101 100.00 0.C0 0.00 0.00 0.0 63.09 0.01 0.09 77.06 541.9 63.10 6.01 0.09 77.05 541.8
7.201 100.00 0.C0 0.00 D0.00 0.0 61.50 c.Cl 0.0% .77.17 538.4 61.52 0.01 D.09 77.16 538.3
©7.301 100.00 0.00 0.00 0.00 0.0 59.9¢ c.01 0.0 77.28 535.0 59.95 c.01 0.09 77.27 534.9
7.¢01 100.00 ¢c.00 C,00 0.0 58.40 . 0.0 0.09 77.39 531.6 58.41 0.01 77.38 531.6
7.501 100.00 0.00 0.00 0.0 56.87 0.01 0.09 77.50 528.4 56.89 0.01 77.48 528.3
7.601 100.00 0.00 0.00 0.0 . 55.37 0.01 0.09 77,60 525.2 55.38 0.0 77.59 £25.1
7.701 100,00 0.00 0.00 0.0 53.88 0.02 0.09 77.70 522.0 53.90 0.01 77.69 522.0
7.801 100.00 0.00 0.00 0.0 52.42 0.01 D.0% 77.81 518.9 52.43 0.01 77.79 518.9
7.901 100.00 0.00 0.00 0.0 50.97 0.01 D.09 77.%0 515.9 50.99% 0.01 77.89 515.9
8.001 100.00 0.00 c.00 0.0 " 49.5¢ 0.01 0.09 78.C0 512.9 49.56 0.01 77.99 512.9
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Section 11.20 -~ Unit 3 Train A ESF bus is connected to its dedicated RAT and expefiences & DBA,.SWYD voltage is 215,2 kv.

DYNAMIC STABILITY

PowerStation 4.0.4N

Study Case: CASEI.B-A215

251
05-24-2005
SCALEDISON
Songs23

RS CERCCCECNEESCCSCIN S E I TCNS ST CCENRNESARSCEE S S SR E S REEEI SR S N S C SR T SR ENEE S C SR X C O RN L I S S S S S S e S S S e N E R R N R E S PRSI T B ERSEEEEE

i3 ¢+ 2 1 & )
Time
{Sec.)

50.000

InAMTR {3A275-2 ]
A TN PSR RS RS EIES RS SRS S S REER
Slip Mech. Elec. Term. Term,
(2) D) (W) vV {Y) X (A)
0.8 ©0.03 0.03 81.96 48.6
0.95 0.03 0.03 91.96 48.6
0.95 0.03 0.03 91.96 48.6
0.95 ~ 0.03 0.03 91.96 48.6
0.95 ©0.03 0.03 91.96  48.6
0.95 0.03 0.03 91.56 48.6
0,95 0.03 0.03 51.96 4B.6
0.95 0.03 D0.03 91.56 48.6
£.95 0.03 D0.03 91.96 48.6
©.95 0.03 91.96 48.6

0.03

IndMTR (3E399 )  IneMTR [3E401 )
EEFEE S TS S S SN ET R REEE S S S ES R DOOANEEE RS S S SRR R R R R SR RN ERRTS S ERNERE
Slip Mech. Elec. Term. Term. S1ip Mech. Elec. Temn. Term.
(81 W) 0 V(e I A 18) (i) (MW) V(%) I (A)
0.77 0.05 0.05 95.73  87.0 0.77 ©0.05 ©£.05 95.73  87.0
0.77 ©0.05 ©.05 95.73  87.0 0.77 0.05 ©0.05 95.73  87.0
0.77 0.05 0.05 95.73  £7.0 0.77 ©0.05 ©0.05 9§5.73  87.0
0.77 0.05 0.05 95.73  £7.0 0.77 0.05 0.05 §5.73  B87.0
0.77 . 0.05 0.05 95.73  87.0 0.77 0.05 ©0.05 95.73  B7.0
0.77 0.05 0.05 95.73 7.0 ©.77 ©0.05 ©0.05 95.73 . 87.0
0.77 ©0.05 0.05 95.73  87.0 0.77 0.05 ©0.65 95.73  87.0
0.77 0.05 0.C5 95.73  87.0 ©.77 0.05 ©0.65 55.73  87.0
0.77 ©0.05 D.05 95.73  B7.0 0.77 0.05 ©0.05 95. 87.0
0.77 0.05 0.05 95.73° 87.0 0.77 0.05 o.os 87 °Q‘—‘
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Section 11.2D - Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences 2 DBA.SWYD voltage is 215.2 kV.

IRETRISCEIrARSCLEISSECTIERCEESSCCRENRREICCSFECERE S S ERX IS S SIS EE T RS S R R RN S S e R N I EE S R S S S T S S S R R RS E SR LRSS O N S S CIEEE S S REEN

InaMTR (P162

S SETEERESESSRETQRCSERS

Slip Mech. Elec. Term.
(%) W (MW) v (%)
1.78 0.02 D.02 84.69
1.78 0.02 0.02 %41.72
1.78 0.02 0.02 94.72
1,78 0.02 0.02 94¢.73
1.78 0.02 0.02 94.74
1.7¢ ©0.02 0.02 94,75
1.77 0.02 0.02 94.75
1.77 0.02 0.02 94.78
1.77 0.02 0.02 94.77
1.717 0.02 0.02 94.78
1.80 0.02 0.02 78.80
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.D2 0.02 76.74
2.83 0.02 0.02 76.88
2.82 ¢.02 0.02 77.04
2.80 0.02 0.02 77.28
2.717 0.02 0.02 77.74
2.73 0.02 0.02 78.14
2.72 0.02 0.02 78.25
2.7 0.02 0.02 78.36
2.70 0.02 0.02 78.45
2.69 0.02 0.02 7B.SS
2.68 0.02 0.02 78.64
2.68 0.D2 0.02 78.73
2.67 0.02 0.02 78.82
2.66 0.02 0.02 78.51
2.65 0.0z 0.0z 79.00
2.65 0.02 0.02 79.09
2.64 0.02 0D.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 7%.60
2.60 0.02 ©0.02 79.68
2.60 0.02 0.02 79.76
2.5 0.02 0.02 979.84
2.59 0.02 0.02 79.92
2.58 0.02 0.02 80.00

Bus {3a04 }
B SRRSO SRS S TOSEESSSSSESAass
Voltage Load Load Freq
tMag. Deg. MW Mvar %
$9.4¢4 -0.87 ©0.00 ©0.00 100.0
$9.42 -0.87 ©0.00 ©0.00 100.C
99.4¢ -0.87 0.00 0.00 100.0
99.44 -D.87 0.00 ©0.00 100.0
99.44 -0.87 0.00 0.00 100.0
99.4¢ -0.87 0.00 D.0D 100.D
99.45 -0.87 0,00 0.00 100.0
99.45 -0.87 0.00 ©0:00 100.0
59.45 -0.B7 ¢.0D 0.00 100.0
99.45 -0.87 0.00 ©0.00 100.0
97.02 -0.87 ©0.00 0.00 100.0
96.84 -1.12 0.00 .00 100.0
96.86 -1,12 0.00 £.00 100.0
96.91 <1.13 0.00 0.00 100.0
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 0.00 0.00 100.0
¢8.07 -1.11 0.00 0.00 100.0
98.08 -1.11 ©0.00 ©0.00 100.0
98.09 -1.11 0.00 0.00 100.0
98.20 -1.11 0.00 0.00 100.0
98.10 -1.11 0.00 0.00 1c0.0
$8.11 -1,11 0.00 0,00 100.0
$8.12 -1.11 0.00 0.00 100.0
98.12 -1.,11 ©0.00 0.00 100,0
88.13 -1.11 0.00 0.00 100.0
98.14 -1.11 0.00 0.00 100.0
98.14 -1.21 0.00 ©.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 0.00 100.0
98,18 -1.10 0,00 0.060 10C.0
98.19 -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
98,20 -1.11 0.00 0.00 100.0

FooT NoTe(5)

Load
M

.00

o

o« e
0o QoO
o o

.
o
o o

o
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o

[~

v . .
o

Q

« 4 s e w e
0 00 0.0
0000 oO0OOC o

.
(=2~
[+

BRI
o000
00 goo

(=]

(=]

Bus {3804
ECR ST E=EEERERTrEELSEEE
. Voltage
%Mag. Deg.
92.90 -3.8S
92.91 -3.B4
92.91 -3.84
92.92 -3.84
92.93 -3.84
92.94 -3.84
92.94 -3.84
92.95 -3.84
9 6. -3.84
77.0¢ -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 -5.85
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 -5.62
77.78 -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 -5.5%
78.62 ~5,5%
78.70 -5.59
78.78 -5.59
78.85 -5.59
78.83 -5.59

OO0 0000000000000 O0D 0000000 0DO0AO0O0O00000O00O0d0O0
.
00 00 g O 00O o

.
OO0 000
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(=]

(=]
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0.00
0.00
0.00
0.00
0.00C

)

ENSENESS

Freqg
L 3

100.0

G—

100.0 [WMAL
100.0CHOND
100.0 FOK
32404

100.0 Bus

100.0
100.0

100.0
100.b
100.0
100.0
100.0
100.0
100.0
100.C
100.0
100.0
1060.0
100.0
100.0
100.0
100.0
100.0
100.C
,100.0
100.0
100.0
100.0
100.0
100.0
100.0

3804
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Section 11.2D - Unit 3 Train R ESF bus is connected to its dedicated RAT and experiences a DBA.SWYD voltage is 215.2 kv.

AR TR EICE SIS SRR S E e S T S S P EEE S S S S IR R E N C S S T X S ECEE S S S S T S EEE R A S S S S S X R FECESEE SISO EE SR R T EE R P S E S S T S S N P e O rE R E AR E S EEES I SRS
IndMTR (P162 ) Bus {3A04 ) Bus {3BOS )
ERERETES REEEE R S SR R E RS ST FESREEZRSSSER R LE RS S E S E ST EERISC TSI SR RER ===l==;l===:========'I8IIIIRGSII==
Time Slip Mech. Elec. Tern. Term. Voltage Load Load Freq Voltage - Load Load Freq
(Sec.) (%) (MmN (MW) Vv {4) I (A) $Mag. Deg. ¥ Mvar % tMag. Deg. ¥ Mvar L)
8.101 2.57 0.02 0.02 B80.08 45.4 §8.21 -1.11 0.00 ©0.00 100.0 79.00 -5.60 0.00 0.00 100.0
8.201 2.57 0.02 0.02 B80.16 45.3 98.22 -1.11 0.00 0.00 100.0 79.08 -5.60 0.00 0.00 100.0
8.301 2.56 0.02 0.02 B0.24 45.3 98.22 -1.11 0.00 0.00 100.0 79.15 -5.60 0.00 0.00 100.0
8.401 2,56 0.02 0.02 B0.32 -45.2 98.23 -1.11 ©0.00 ©.00 100.0 79.22 -5.61 0,080 0.00 100.0
8.501 2.5 0.02 0.02 80.40  45.2 98.23 ~2.11 0.00 0.00 100.0 79.30 -5.62 0.00 ©0.00 100.0
8.601 2.5¢ 0,02 0.02 80.4B - 45.2 98.24¢ -~1.11}! ©.00 ©0.00 100.0 79.38 -5.63 0.00 0.00 100.0
8.701 2.54 0.02 0.02 80.57- 45.1 98.25 -1.11 o©0.00 ©0.00 100.0 79.45 -5.64 0.00 0.00 100.0
8.801 2.53 0.02 0.02 80.65 45.1 88.25 -1.11 0.00 0.00 100.0 79.53 ~5.65 ©0.00 0.00 100.0

8.901 2.53 ©0.02 0,02 BO0.73 5.0  98.26 -1.1) ©0.00 O0.00 100.0  73.61 -5.67 0.00 0.00 100.0
9.001 2.52 0.02 ©0.02 B0.82  4S5.0  98.26 -1.11 0.00 ©0.00 100.0  79.69 -5.68 0.00 0.00 100.0
9.101 2.52 0.02 0.02 80.91  45.0  98.27 -1.11 0.00 0.00 100.0 79.77 -5.70 0.00 0.00 100.0
9.201 2.51 .02 0.02 €1.00 44.9  98.28 -1.11 ©0.00 ©0.00 100.0  79.85 -5.72 0.00 0.00 100.0
9.301 2.50 ©0.02 ©0.02 §1.09 €4.9 98.28 -1,11 0.00 ©0.C0 100.0  79.5¢ -5.7¢ 0.00 0.00 100.0
9.401 2.50 0.02 0.02 B1.19 44.9  98.29 -1.11 0.00 0.00 100.0 80,03 -5.76 0.00 ©0.00 100.0
9.501 2.49 0.02 0.02 B1.29 44,8 98.3¢ -1.12 0.00 0.00 100.0 g0.12 -5.79 0.00 0.00 100.0
9.601 2.48 0.02 0©0.02 B1.39  44.8  98.31 -1.12 0.00 0.00 2100.0 80.22 -5.82 0.00 C.00 _100.0
9.701 2.08 ©.02 0.02 81.50  44.7  98.31 -1.12 0.00 ©0.00 2100.0 80.32 -5.8¢ ©0.0C ©0.00 100.0
9.801 2.47 ©0.02 ©0.02 81.62  44.7 98.32 -1.12 0.00 0.00 100.0 80.43 -5.88 0.C0O 0,00 100.0

9.901 2.46 0.02 0.02 B1.75 44,6 --1.12 0.00 ©0.00 100.0 80.55 -5.92 ©0.00 0.00 100.06—-
10.001 2.46 0.02 ©0.02 78.B2. 41.0 5. 50 €0.0

10.101 2.68 0.02 ©0.02 78.41  ¢5.9  96.83 -1.27 0.00 0.00 100.0 . 77.38 -6.46 0.00 0.00 100.0 [DITIAL
10.201 2.70 0.02 0.02 78.55 - 46.1  96.87 -1.27 0.00 0.00 100.0  77.52 .-6.50 0.00 0.00 100.0 COND
10.301 2.68 0.02 0.02 78.75 46.1  96.91 -1.28 0.0C D.00 100.0  77.71 -6.5¢ 0.00 0.00 100.C FOP\
10.401 2.66 ©0.02 0.02 78,98 46.0  95.96 -1.28 0.00 ©0.00 100.0  77.92 -6.60 0.00 ©0.00 100.C

10.501 2.65 0.02 0.02 79.24 45.9 97.01 -1.3¢ 0.00 0.00 200.0 78.16 -6.66 0.00 ©.00 100.0 3PO]|.
10.601 2.62 0.62 0.02 75.5¢ 45.7 97.08 -1.32 0.00 0.00 100.0  7B.44 -6.75 0.00 0.00 100.0
10.701 2.60 0.02 ©0.02 79.91 ¢5.6  97.16 -1.35 ©0.00 0,00 100.0  7B.79 -6.86 0.00 0.00 100.0 DBUS
10.801 2.56 0.02 ©0.02 B0.¢2  45.5  97.33 -1.40 ©0.00 ©0.00 100.0  79.26 -6.99 .00 0.00 100.0 3A04-
10.901 2.51 ©0.02 0.02 B1.27  45.4. -57.77 -1.42 0.00 0.00 100.0  80.07 <-7.10 ©0.00 0.00 100.0

11.001 2.43 0.02 D0.02 82.38 44.8  98.23 -1.27 0.C0 0.00 100.0  81.11 -7.02 0.00 0.00 100.0

11.101 2.36 ©0.02 0.02 B3.41  44.5 98.33 -1.23 0.00 O0.00 100.0  B2.08 -7.06 ©0.00 0.00 100.0

11.202 2.28  0.02 ©0.02 B84.66  44.1  98.42 -1.28 0.00 O0.00 100.0  B3I.26 -6.92 O0.00 0.00 100.0
11.301 2.15 0.02 0.02 85.98  43.6  98.52 -1.27 ©0.00 0.00 100.0 84.50 -6.64 0.00 0.00 100.0

11.401 2.12 0.0z 0.02 B87.23 43.1 98.62 -1.25 €6.00 0.00 100.0 85.68 -5.33 0.00 0.00° 100.0
11.501 '2.06 0.02 0.02 88.31 42.6 $8.76 -1.23 ©0.00 0.00 100.0 86.65 -6.02 0.00 ©0.00 100.0°
11.601 2.03 ©.02 0.02 89.05 42.1 98.76 -1.22 ©0.00 ©0.00 2100.0 - 87.35 -5.83 0.00 0.00 100.0
11.701 2.01 0.02 0.02 B3.51 41.9 $8.79 -1.21 0.00 0.00 100.0 87.82 -5.83 0.00 0.00 100.0
11.801 1.99 0.02 0.02 89.87 41.7 $58.82 -1.21 ©0.00 0.00 100.0 88.16 -5.75 0.00 0.00 100.0
11.501 1.87 0.02 0.02 850.23 41.6 98.8¢ -1.22 0.00 0.00 100.0 88.5¢0 -5.70 0.00 0.00 100.0
12.001 1.96 0.02 ©.02 B90.55 41.5 98.87 -1.20 0.00 0.00 100.0 g8.e0 -5.60 0.00 0.00 100.0
12.101 1.94 0.02 ©0.02 90.82 41.4 98.89 -1.19 0©.00 0.00 100.0 B9.06 -5.52 .00 0.00 100.0
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Calculation E4C-082, PCCN N-19, “System Dynamic Voltages During DBA”
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1. BRIEF DESCRIPTION OF ICON/CON:

1.1 PURPOSB -

a0s Atay -

Case I B-A-OR (W1th overlapping relay t:mcr) of this PCCN evaluates acceptabxhty of minimum design
Iu’mt voltage nT4106 V (reference EAC-130 ICCN C-7, Table 2.1.4) at the 4 kV bus to meet the base
aqu]atxon acceptance criteria 1,2.1.
12 ACCEPTANCECRITERIA . S ' -

Acceptance criteria 1.2.1 shall apply.

Note:

Case LB-A-OR analysis js performed only on Unit 3 Train A ta support PCN 561. Unit 3 Train A represents
the worst case (maximum voltage drop). Hence the results of this analysis are therefore bounding for Unit 2
Train A & B and Unit 3 Train B.

INITIATING DOCUMENT (ECP, OTHER) AR 050301091 - 63 ’ Rev.

2. OTHER AFFECTED DOCUMENTS {CHECK AS APPLICABLE FOR CCN ONLY);
J YES UTJNO OTHER AFFECTED DOCUMENTS EXIST AND ARE IDENTIFIED ON ATTACHED FORM 26-503.
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ICCNNOJ N-19

PAGE _2 OF 15
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' PRELIM. CCN NO,
i CCN CONVERSION:
Calculation No, E4C-082 Shest of  ccNNo.  CCN--
INPUTS OUTPUTS Does the oufput Identify output interface
Cale. rov . . K intarface calc/document

number ar;d These Interfacing cajculations and/or documents Results and conclusion of the subject calculation .cale/document
responelble FLS provide Input to the subject calculation, and If revised are used In these Interfacing calctlations and/or require Change? CCN, ECP,TCN/Rov,, or
Initials and date may require revision of (he sublect calculation. . documents, . tracking number,

Cale / Document No. Rev, No. Cale / Document No. Rev. No. YES/NO
2 E4C-090, CCN #117 ? NONE , .

o5

E4C-130, ICCN C-7

SCE 26-424 REV.5 4/05 [REFENENCE: SO123-XXIV-7.15]

E4C-082, PCCN N-XX Cl.doc -
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E&TS DEPARTMENT JCCN NOJ

CALCULATION SHEET | PReUM CCNNO. N-19 PAGED OF 15

CCN CONVERSION:

Project or ECP AR 050301081-63 Calc No. EA4C-082 CCNNO. CCN
Subject SYSTEM DYNAMIC VOLTAGES DURING DBA _ Sheet of
‘F{EV ORIGINATOR DATE . IRE DATE REV ORIGINATOR DATE IRE DATE

e

REV
INDICATO
R

121

12  ACCEPTANCE CR[TERIA (for reference only)

Al 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 the preferred power supplies under credible worst case (emergency)
loading conditions. These motors Joads include all ESF motors that are started via
antomatic sequence and some mannally connected loads which are credited in the
safety apalysis. - .

The motor terminal voltage during the starting and accelcratmg period should be
adequate guch that the corresponding motor torgue is constantly more than the load

. requires, allowing the motor to accelerate to its rated speed. Note that the torque

developed by the motor at any speed 1s directly proporhonal to the square of the voltage -
and inversely proportional to the frequency. =~ .

""2.1  RESULTS
2.1.9.1 CASE1B-A-OR - Summary of the results are indicated in Tables 2.1.9.1 & 2.1.23.1.

SCE 26-426 REV.8 405
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E&TS DPEPARTMENT .-~ ICCN NO./
CALCULATION SHEET PRELIM. CON NO. N-19 PAGE &-OF 15
. . CCN CONVERSION:
Project or ECP . ARO050301091-63  CalcNo. EA4C-082 CCNNO. CCN
Subject SYSTEM DYNAMIC VOLTAGES DURING DBA ", Sheet of
REV ORIGINATOR DATE 1RE DATE REV ORIGINATOR DATE IRE DATE o
—
B~
[ ALIGNMENT DIAGRAM FOR CASES I.B-A-OR |
230 kV SYSTEM
: i ,
2%R1. | 2XR2 l I
P Tl fUoda o VRV Vvay
SO MYy, A My m, gnome O
2XU1 X Y X X l Yoy XU
L’\}\Jv‘ ¥ I t’v’\.’v’u’-}
N M . AEEAR
ﬂ_.“ 1X x(] O
2404 4KV 2AD8 2.kv 3A06 4KV 3AD4 4-kV
. 2™
‘if)“ 2B04X @" 2B0SX 3BOBX “@ ssoax | (Y
26002 =X 26008 XX NS 96003 K3 36002
2804 | aBo-V 2805 | 480-v 3R06 | 480-v 3804 | 480-v
DESIGN BASIS ACCIDENT
FIGURE 2.1.9,3

SCE 26-426 REV.3 4/05
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_ EATS DEPARTMENT

ICCN NO./

CALCULATION SHEET PRELIM. CCN NO., N-13 PAGED OF 15
CCN CONVERSION:
Project or ECP AR 050301091-63  CalcNo. EA4C-082 CCNNO. CCN
Subject SYSTEM DYNAWMIC VOLTAGES DURING DBA Sheet of
REV ORIGINATOR DATE IRE DATE REV ORIGINATOR DATE IRE DATE o
g
=z
TABLE 2.1.9.1 - CASE 1LB-A-OR SUMMARY OF RESULTS
BASE - MINIMUM VOLTAGE
EQUIPMENT voLT| T |INITIAL COND | VOLTAGEDIP | POST SEQ
) «vy | sec [P.U. [ voLTs [ P.U. [ voLTS | P.U. | voLTS
: (xV) (V) 3%
1.XV BUS 3A04 416 | R Jooos la3a bss2 [3.96 bos7 {411
AUX BLDG EMERG CHILLE336 | 4.6 | 325 lo991 la.32 0950 [3.95 0.987 l4.11
T SPRAY PUMP PO1Z 436 | 125 losoz M3 0.951 {3.96 0.987 l4.11
A\UX FEEDWATER PUMP P141 416 | 325 logo1 {12 0.545 1393 o.586 4.10
- fcCw PUMP Po24 . 416 | Ri2s Jo.992 ka3 951 b.56 0987 la.11.
CW PUMP P25 4.16 - - - - B -
LO PRESS S] PUMP P015 A6 25 10994 K.34 D951 [3.96 987 14.1)
H1PRESS S1 PUMP P17 416 0 looss ks 0.951 [3.96 987 |a.13
11 PRESS S PUMP PO18 416 - - - . . . -
SWC PUMP P112 416 - - - . - . R
WC PUMP P307 416 | RI75 0990 |12 0951 13.96 0.987 |4.11
NON-1E UPS 4.16 - - . . - - -

1. A dashed line in the tabls indicates loads that are not operating. The “T" column contains
the starting time (seconds) during a SIAS with LOVS, or from the injtiation 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 coptinues to run during
sequencing of ESF loads. An R/2.5 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 starling of the motor at its designated starting time. A 12.5+ in the starting-time - .
column Indicates that the load started at T=12.5 seconds and has subsequent start after the

‘NOTES (For information Only) -

indicated sequence time &s indicated in Table 10.1.

- SCE26-426 REV.3 4/05 [REFERENCE: SO123-XXIY~7.15]
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E&TS DEPARTMENT

ICCN NO.J
CALCULATION SHEET PRELIM. CCNNO. N-19 PAGE GorF 15
‘ . ) CCN CONVERSION:
Project or ECP AR 050301091-63  Calc No. E4C-082 CCNNO. CCN
Subject SYSTEM DYNAMIC VOLTAGES DURING DBA Sheet of
REV | ORIGINATOR | DATE IRE DATE | REV | .ORIGINATOR | DATE T IRE DATE | o
a -t
mém
TABLE 2.1.8.1 — CASE |.B-A-DR SUMMARY OF'RESULTS‘(CONT'D)
) BASE MINIMUM VOLTAGE
EQUIPMENT voLT| T [INITIALCOND | VOLTAGEDIP | POSTSEQ
ov) | sEc [ P.U. | voLTS [ P.U. | VOLTS | P.U. | VOLTS
kW) kV) - (V) ]
l480-V BUS 3B04 048 | R looe7 loasa 0754 o362 0017 |0.400
PZR HTR E615-E618 (3BHP04) 048 | .- - - - - - -
CC3BRA 048 | R [0967 [0464 0753 |0.361 0.917 |0.400
HARGING PUMP P19] 046 | R Jooo7 Joaso 0.772 10.355 0.945 0.435
. Iti2 RECOMBINER E145 0.45 - § - N B NS .- ..
MCC 3BD ’ 0.48 R Jo.sso [0.46D 0.685 [0.329 0.875 10.420
DSLBLD EMER FAN A274 045 1125+ [0.93¢ lo.430 711 o327 . ool loaty .
DSL BLD EMER FAN A275 0.46 | 12.5+ J0.934 [o.430 0706 0325 0.505 l0.418
DSL RADIATOR FAN E550 046 | 125 loo34 loa3zo o202 0323 0.907 jo.417
DSL RADIATOR FAN E546 046 | 125 lo93a o430 0202|0323 0.508 0418
PER DOME AIR CIRC A07 046 | R25 [0.989 lo.ass 0.725 |0334 0.042 |0.433
loNTMT EMERG FAN E399 046 | 2.5 looas Joass 0733 0337 0.947 0436
foNTMT EMERG FAN E401 046 | 25 jnoas lp43s |03 j0537 0.947 J0.436
{cHARGING PUMP P190° 046 | 0 looro loass ° logéo lossa 0.944 |0.434
[Mcc 3BE 048 | R looss losss h.752 0361 0.915 |o.435
[Mcc 3By 048 | R loves loass 0.751 joaso 0.016 lo.440
SPENT FUEL POOL PUMP P009 046 | R Jo.988 lp4s4 0268 10353 0.944 l0.434
MCC BQ . pa8 | R losss loas b745 lo3s8 0511 |0.437
L. CTRL BLDG WTR PUMP P162 046 } 0 looss loass 0762 l0.as) 0.538 l0.431
ONT RM EMER AC UNIT B418 046 | 25 0945 lo43s 0.650 [0.299 0.923 [0.425
UPPER DOME AIR CIRC AD74 046 | R2.5 Jo.oso lo.4ss 0219 {0331 0.940 lo.432
|

T (m— S
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SCE 26-626 REV.3 4/05 [REFERENCE: S0123-XXIV-7.15)
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E&TS DEPARTMENT ICCN NO/
CALCULATION SHEET PRELIM. CCNNO. N-18 PAGET OF 15
CCN CONVERSION:
Project or ECP AR 050301091-63  CalcNo. E4C-082 CCNND. CCN
Subject SYSTEM DYNAMIC VOLTAGES DURING DBA Sheet of
REV | ORIGINATOR | DATE IRE DATE | REV | ORIGINATOR | DATE IRE DATE | o
=
ERe
TABLE 2.1.23.1-ACCELERATION TIME IN SECONDS FOR UNIT 3 ESF MOTORS FED FROM RAT WITH
OUT OF SEQ. STARTING DUE TO OVERLAPPING OPERATION OF RELAY TIMER
UNIT2 ' SEQ\ | CASE | Ts** [REQD ACC :
TIME ]1.B-A-OR TIME *
4-XV MOTOR LOADS
rHJGH PRESSURE S1 PUMP w | 14 142 20
3P017/3P018/3P019
LOW PRESSURE S] PUMP 225 | 09 | 09z 225 }
P015/32016 .
CONTAINMENT SPRAY PUMP a5 10 | oo 19
sPO12/37013 o : - B
OMPONENT CLG WTR PUMP azs | oo o7 i -
3PO24BPO25/3PI26
SALTWATER COOLING PUMP su7s | 14 05 WA
3P112/3P113/3P307/3P1 14
AUX FEEDWATER FUMP 8325 38 | 3s4 8.8
3P141/3P504
IAUX BLDG EMER CHILLER ga2s | 07 1.09 NIA
E335/E336 -
480-V MOTOR LOADS i
CHARGING PUMP w | 11 | wa 20 cet
BP190/3P191/3P192 .
* JJCONT EMERGENCY FAN .
3E399/3E400/3E401/3E402 225 | 63 13 108
OME AIR CIRC FAN s | 12 | Na N/A
AOTIBADT2ISADTIRADMA .
ONTROOM EMER AC UNIT xs | 6s 13 N NA
E418/E415
DIESEL BLDG EMER FAN m25 | a8
B AZTABAZISIBAZIGIAZTIH 5175 | 48 2 NA
6025 | 48
|DIESEL RADIATOR FAN azs| 33 | os NIA
ES463E547/3E549/3E550 .
B w | o7 | os | wa
i
. * From DBD-S023-TR-PL, Rev. 4, ESF Equipment Response Time (acceleration time acceptance criteria).
'% ** Ts - motor starting tims supplied by motor vendor based on rated voltage.
|
]
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E&TS DEPARTMENT

CALCULATION SHEET

{CCN NO./

PHELIM. CCNNO. N-19

PAG E',S__OF 15

' . CON CONVERSION:
Project or ECP AR 050301091-63  Calc No. EA4C-082 CCNNO. CCN
. Subject - SYSTEM DYNAMIC VOLTAGES PURING DBA Sheet of
REV | ORIGINATOR | DATE IRE DATE | REV | ORIGINATOR | DATE IRE DATE | o
5=
22 CONCLUSIONS:

.4.14

4.15

The results of the this analysis show that all ESF motors accelerated to their rated speeds and
meet the required acceleratiop time (Tzble 2.1.23.1). Successful acceleration to their rated -
speeds indicate that the calculated motor terminal voltages are adequate to maintain the
conrespording motors to accelerate to their rated speeds. The motor starting times at the 3A04

bus voltage of 4106 V are longer than thé motor starting tire, at rated voltage.

f.o ASSUMPTIONS:

4.0 ) DESIGNDATA: .
Per calculations E4C-130, degraded bus voltage relays 127D-1, 127D-2, 127D-3, and 127D-4

analysis limit is 4106 V.

e.l CASE LB-A-OR - This case considers a Umt 3 ESF bus alignment for Train A with ESF
bus connected to the X-winding of its dedicated Reserve Awxiliary Transformer. A lumped
Joad of 20 MV A is copsidered 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 during the out-of-sequence starting of ESF loads due to a possible overlapping
operation of the Agastat relay timer."The most limiﬁng overlap cases were chosen on the
basis of maximum loading at the buses. The maximum loading at the buses due to the
possible gverlapping operation of the Agastat relay timer would occur when operating tim=

F'O . METHODOLOGY:
512

tolerance of the Agastat relay is + 2.5 seconds.

See the base caleulation for overall assumptions. No additional assumptions are introduced in.this
ICCN.

Per calculation EAC-090 CCN 117, minimum switchyard voltage is detcrrmned tobe 215. 234
XV with 4106 V 2t the bus (3AD4).

SCE 26-426 BREV.3 4/05-
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E&TS DEPARTMENT

ICCN NO/

CALCULATION SHEET PRELIM. CONNO. N-18 PAGES] OF15
_ ' CCN CONVERSION:
. Projector ECP AR 050301091-63  CalcNo. E4C-082 CCNNO.” CCN
Subject SYSTEM DYNAMIC VOLTAGES DURING DBA Sheet of
REV | ORIGINATOR | DATE IRE DATE | REV | ORIGINATOR | DATE IRE DATE | o
= g -

A-OR

This case was established 1o 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 are
required to mitigate the consequences of a Design Basis Accident (DBA) when connected
to the normal preferred power source. Loading sequence is based on Table 10.1, Case I.B-

The switchyard v;)ltag'c used in this analysis is 215.234 kV, which corresponds to the

1. - " design limit voltage of 4106 V at bus 3A04 (reference E4C-090, R3 CCN-117).

— cmmre— A .
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E&TS DEPARTMENT ICCN NOJ/

CALCULATION SHEET PRELIM. CON NO. N-19 PAGEIOoF 315

CCN CONVERSION:

Project or ECP AR 050301091-63  CalcNo. EA4C-082 CCNNO. CCN

Subject SYSTEM DYNAMIC VOLTAGES DURING DBA . Sheet of
REV | ‘ORIGINATOR DATE JRE DATE REV ORIGINATOR DATE 1RE DATE

(3
INDICATO

R

THE FOLLOWING ARE THE TABLE AND SECTIONS ATTACHED TO THIS ICCN:
. 1. Table 10.1 —- CASE LB-A-OR, this Joad schedule shows the Joading sequences.

2. Section 11.9
. a. ETAP Initial Load Flow Report which shows the switchyard voltage.
‘b. ETAP Sample 4 XV Dynamic Stability Report for 3P012.
c. ETAP Sample 480 V Dynamic Stability Report for 3E401.
d. ETAP Sample Dynamic Stability Report for busses 3A04 & 3B04.
e. ETAP TS Action Summary Report which shows breaker action far all the loading sequences.
f. BTAP Transient Stabilty Analysis Graph which shows voltages vesus time for all buses and
votages.

SCE 26-428 REV.3 4/05 [REFERENCE: S0123-XXIV-7.15}
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SONGS2 &3

CALCULATION NO. E4C-082, REVISION 2
SYSTEM DYNAMIC VOLTAGES DURING DESIGN BASIS ACCIDENT
Table 10.1 CONT '
CASE 1.B-A-OR, Unlt 3 ESF Load Schegule for Unit 3 Design Basis Accident with Normal Bus Alignment "

Out of Seq. Starting of ESF Loads Due to a Possible Overlapping Operation of Agastat Relay Timer

[PCCN NO. N-19

PAGE. 11 _OF 75

CCN CONVERSION:

CCN NO. CCN

.. .. = £ Loading Sequence .
Tag No. Equipment X g E - Sequence/Seconds %8
g Bl vlvfalalala]w]a|2]
. OloD| 25| 76 [125(|175[225]| 275 32.5 <
3AD4 4.16 KV ESF Switchgear ] L N .
E335 Aux. Bldg. Chiller {Swing2AD412) 30402 ] o J o | ofi ot | Ot ) Ostl o | Oift I stann] on
3P012 -- |CS Pump 3A0403 | Off | Off | Off | Off | Start | On On On On On
3Pi41 AFW Pump 3A0404 | on [ TipJ o | o j o | o | o | on | starr | on
3P024“" {CCW Pump 3A0405 ) on | on | on | Oon |sten] on ] on | on | on | On
3P025 CCW Pump (Swing/3A0606) 3A0406 | O | Off | Off | Offt | Off | O Off Oft Off off
3P015 LPS!| Pump C 3AD407 J Off ] Off | Start] Oa | Dn | On | On | On | On | On
3P017 HPSI Pump 3A0408 | Off | Stat} On | On | On | On | On On ! On Cn
3P018 HPS! Pump (Swing/3ADE09) BAp400 j o oot jon | ol ot of| oF | of | ok
3P112 SWC Pump 3A0410 ) o | Ofi | Off ) O | ot | Off | Of Off | Of O
3P3072~ {SWC Pump 3A0411 |'On | On | On | On | On | Stat] On | On | On | on
- |3T014 Non-1E UPS XFMR . BADLI2 | On | Thpf O | Ofi { OH J Off | Off { Off { Of off
3BD4 - 48DV Load Center - , NI
3BHPO4 - |Pressurizer Heater Pane! 380402 | On [ Tipj Off | Off | O | Off | ©Of | Off | o | o
3P191 Charging Pump {Swing/2B0617) 380405 on{ Onl On | Onf On )} On | On | On{ On | On
3E145 R2 Recombiner 380406 | Off ) Off | Off | Off ] Ot | Ot V Off | oft | off | o
3A071%  |Dome Air Circulator -{380409] on | On |sStat{ On{ On{ On[ On { On | On | On
JE399 Contalnment Emerg. Fan 3B0410 | Off | Of | Stat} On | On { On | On | On | On | On
3EAD Containment Emerg. Fan 3B0411 J O | Of |Stat] On | On J On  On | On } On | On
3P150 Charging Pump 380413 | Off {Btat| On | On{ On | On { On | On | On | On
E418 Control Room ACU {Swing/2B0418) 3BD418 | Off | OF |Stat] On } On | On | Onl On | ©On | On
3A0747 | Dome Alr Circilator 380418 | On | On ISteri| On | On | On | On | On | On | On
3BRA {. - . 480 VMCC s ' . T o
8707/ .
3HV0377 |Shutdown Cooling lso VIv. (3BRB21) | 3BRAD6} on | On{ On | On | Onl On |l On | Oon | On | On
3HV0386 {Shutdown Clg Cntrl Viv 3BRA13 Y} of O | Off ot | of Off Off off o 0%
3HV8161 {Shutdown Clg Bypass Ctrl. 3BRA15{ oo j ol ot ol o) of | o | o | on
3HVB163 JLPS! Pmp. P016 Min. Recire. Viv. 3BRAIB) o  Of O ) OH ] Off | O | Oif | Off | o Off
aL7o8 Shutdown Clng Iso Viv. (3BRBOG) 3BRA21{ off ot Jjofi ol Off | oH | OH | of | o8 | oOf
3Q074 480-208/120 Peanel 3BRA22{ Onf On{ On{ COnj OanfOnf{ On|l Ontl On | On
3BRASM jMargin for Stalic Load 8BRAS | Ohn| Onjf Onj On ] Onj Onf Onj on ) Oon | On
3BARAMM |Margin for Motor Load BBRAMj O IStaznl On | On [ On | On§{ On | On | On On
~3BD 480 V MGC (DG) N RN ~
3E654 DG Immersion Healer 3BDO6 [ onj O | Of | oK J o [ OK | Ot | off | oif | o
3E655 DG Immaerslon Healer 3BD07 { On | OH j O J on | O | OH | O t Ot { o4 { O
3EGDD2 DG Space Healer 3BD08 On Oft Oft Off O | Off | of Off Off Olf
3Pggs/
3P1015 |DG Lube OiVTurbacharger aBDi0 fon{ OnjlOijOnflOnjOr|{On|{OnfoOn| On
3apag7/ .
3P1014__ |DG tube OlllTurbocharger 3BBDIT {fOn [ OnjJ On{ Ont CalOn|OnfOn| On| On
3A274%)  |Digsel Bldg. Emg. Sup. Fan 3BD12 | ot | o | Ot | Ofi | Stat] Start} Start} On | On | On
3A275" |Diese! Bldg. Emg. Sup. Fan 38D13 | off | off | ot | off [stan]stanStan| on | on | Cn
3P093H |Diesel Fuel Xir. Pmp. Motor Htr. 3BD18-Af on J off | o J o | oft | ot [ of | off | or | o
3P0S6H |Diese) Fuel Xir. Pmp. Molor Htr. 3BD18-B| on | O Off ot | Off | O | OK [9}1 Oft Oft
3E550H {Diesel Radiator Fan Motor Hir. 3BD1BC) On | On  On j OHH | OHH | O Y of | Off | o | o
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SONGS2&3 _

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

CASE 1.B-A-OR, Unit 3 ESF Load Schedule for Unit 3 Design Basis Accident with Normal Bus Alignment ("

{PCCN NO. N-19

PAGE_I|Z OF_ 15

CCN CONVERSION:
CCN NO. CCN

erlapping Operation of Agastat Relay Timer

Out of Seq. Starting of ESF Loads Due to a Possible Ov

L g Loading Sequence =
Tag No. Equipment =z 18 E= Sequence/Seconds 58
2 |Egfw a|w|aue|e]|w]a|ag
S{po) 25| 75]125|175|225]|27.5|325| <
3E546H  |Diesel Radialor Fan Motor Hir. 38D18-D} on | on| On ] Oft | Ot | O | Ot | off | Off | o«
3ES50 Diesel Radiator Fan 3BDz21 |orj oot O |Sat] On ] On ]l On | On | On
3E546 Diesel Radiator Fan D22 o | O | Off | O |Stat] On { On ] On | On | COn
3P093 Diesel Fuel Transfer Pmp. GBD23 { Off {Stat|{ On | On | On  On | On ! On | On | On
3P0S6 . |Dlesel Fuel Transfer Pmp. 3BP24 Ol |Stat] On  On  On { On | On |l On | On | On
30020  |480-208/120 Pane! 3BD26 | onJ on | on | onJ onJ On ]l On | On | On |.On
3BDSM  [Margin for Siatic Load 3BDS | OnjJ Onl On | OnjOnjOn|On}lOn)oOni On
38DMM  |Margin for Motor Lead 3BDM | Off |Stat] on [ Onj OnjJ On ] On |l On | On | On
3BE | - 480V MCC . . N L. .. R
3RU7822 JFHB Alrborne Monitor 3BE02 | OnJ On | Onf On|{ On [ On | On | On )} On | On
3E464 FHS Emerpg. Htr. ABEQ3 On | On | On | On | On | On | On On On On
38003 125 V Beltary Charger D3 3BE04 | On [ On J On | On  On { On | On | Oa | On | On
3HV4713 [AFW to Steam Gen. Control 3BE0S { Off | Open]Open| Open| Open| Open| Open| Open | Open | Opan
3HVA334 |S! Tank Drain to RWST 3BEQ0S | OW |Close] Close| Close| Closa] Close | Close| Close | Close | Close
8HVB350 (5} Tank TOO7 To RC Loop 18 3BE1O | OH { off | O { Oif  Oh | Ot {| Off | Otf | Off Off
3HV9360 |S! Tank TODS To RC Loop 2A SBE1t o | Off O Oy o) O] O | OH | Of | O
3HV9325 {LPS! Hdr. To RC Loop 1B 3BE14 | Off | Open| Opsn} Open| Open| Open{ Oper | Open| Open| Open
3HV9328 |LPS! Hdr. To RC Loop 2A 38E15 | Oft | Open| Open| Open| Open| Open | Open| Open| Open| Open
3HV9201 JAux. Spray To Pressurizer sBE17 {osJonjon ] o | onjorn)] o] o] o | o
3HV8327 [HPSI Hdr. To RC Loop 1B 3BE18 -] Off } Open| Open} Open | Open| Open | Opsn | Open| Open| Open
3HVE330 |HPSI Hdr. To RC Loop 2A 3BE18 | Off ] Open| Open| Opsn|) Open| Open| Open| Open| Open| Open
3HVB223 JCCW Cninm Inlet Iso. 3BE21 | Off | Close| Close] Close] Close | Close | Close | Closs| Close | Closz
3HV9324 |HPS! Hdr. To RC Loop 1A 3BE22 | Oft | Open| Open) Open | Open} Open|] Open| Open| Opén| Open
3HV9333 {HPS!I Hdr. To RC Loop 2B 3BE23 | Off |} Open| Opsn|] Open| Open| Open) Open] Open) Open| Cpsn
3HV9337 |Shtdwn Flow Frm RC Loop 2 3BE2S J Off | Off | Off | OH | O | Off | Off | O# | Off | O
3HV(0516 JRC Drain Tank Cninm Iso _ 3BE?26 | Oft | Close| Close| Close | Closa| Close| Close | Close| Close | Close
3HV7512 |Cninm Iso RC Draln To Rdwst 3BEZ7 | Off | Close| Close | Closa|Closa| Close| Close| Close | Close | Ciose | -
3HV9367 [Shutdown Ht Exch. To Spray Hdr 1 3BE29 | Off | Opsn| Open| Dpen| Open| Open| Open| Cpen| Open [ Open
3HV0514 |Quench Tk Vap Smpl! Cninm 150 3BE30 | Olf |Close| Close| Close| Close| Clase| Closg| Close | Close| Close
3HV5803 -|Cntnm Sump To Rdwst. Sump 3BE31 | OH |Close]Close| Close | Close| Close| Close| Close} Close | Ciose
3HVB948 |Contalnment Purge Inlet 3BE33 J o J Ot | o | o ool oi| o | o | o
3HVB305 |Cntnm Emerp Sump Outlet 3BE3s | ok ot ol oH | o ) o | off | O | O ) Off
3HV4731 |AFW To Steam Gen. ED89 Iso 3BE36 | Off { Open) Open} Open) Open{ Opan| Open| Open| Open!} Open
3HV8150 |Shidwn Clg. Sys Ht Exch. Outlet 3BE38 Off ] Off ) OH | Off) Off | Off | OH } ©Off | OH (34
3Hva152 |Shidwn C_Eg Sys Ht Exch. Infet 3BE39 of | O Off | Off | OH | Off | Off | Offt | OH Oit
3RU7804 {Containmenti Alrborne Mon. 8BE41 LOnf OnjJ On|{On{On|fOn|{On}jOn) On| On
3L2e66 BA Make-Up Heal Trace Pnl SBE42 | Onf{ On | OnJ On | On | On [ OnJ On | On | On
3HVE366 |CCW To Emg Coofing Unit 3BE44 |of ot | o | oif | O | oif | on | of | o | on
3HVE367 JCCW To Emg Cooling Unit 3BE45 | Oft | Open| Openj Open{ Open| Open| Open | Open | Open | Open
3HV6238 |CCW Non Critical Cninm {so 3BE46 | Off |Ciose| Close] Close| Close | Close| Closo | Close | Clase | Close
3HVE370 {CCW To Emg Cing Unit BBE47 | Oft { Off y Ot | Off { Of § Off | Ol | Oft | Oft Off
3HV6371 {CCW To Emg Cing Unit 3BE48 | Off | Open| Open| Open| Qpen | Open| Open{ Open| Open | Open
3E652 Past Accident Cleanup Unit BBE4AS | On{ Onj On | OnjOn)Onjon|On| On| On
3Q063 Vital Bus Backup Panel 3BES1T | On |l On |l Onj On | On ] On | On | On | On | On
3BESM Margin for Stalic Load 3BES On ] On | On  On ) On | On y On } On ) On Oon
3BEMM  {Margin for Motor Load 3BEM | Ofi [Stan] On | On | On J On | On | On | On | On
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SONGS2&3

CALCULATION NO. E4C-082, REVISION 2
SYSTEM DYNAMIC VOLTAGES DURING DESIGN BASIS ACCIDENT
Table 10.1 CONT )
CASE 1.B-A-OR, Unlt 3 ESF Load Schedule for Unit 3 Design Basis Accldent with Normal Bus Alignment ?
QOut of Seq. Starting of ESF Loads Due to a Possible Overlapping Operation of Agastat Relay Timer

[PCCN ND. N-18

PAGE_1D OF_15.

CCN CONVERSION:
CCN NO. CCN

e s mieteacs e e o gon

5 c Loading Sequence 2

Tag No. Equipment x = % Sequence/Seconds ]

g |EEfw(a|a|a |5 || 7 ]e|2g

Ol oo |f25|75|125]175|225] 275 325] <

. 38Y 480 VMCC N .. - R

38001 125 V Batlety Charger D1 3BY03 | On | On | On [ On { On | On | On { On | On | On
3A370 Intake Structure Cing. Fan BBYO7 | Off {Stat|{ On | On | On { On | On | On | On | On
3A373 Intake Structure Clng. Fan 3BY08 Off {Stat] On | On | On { On On On On On

3HV9306 |SI Pmp. Minl Flow 3BY0S Oiff {1 Oi { O | Off | Oft | Of | OK | Off | Of Off
3P1018 |CCW Selsmic Makeup Pmp. P1018 syigj ot oirl ooy yotjo|oif ort| off | off
3E439  |BA Makeup Emg. ACU -1 8Byt J ot {sStat]l cn { On | On | On | On | On | On | On
3E440 BA Makeup Emg. ACU 3BBY12  Off jStat| On | On | On | On | On | On | COn | On
3HV3307 {S1Pmp. Mini Flow 3BY13 Off { Oif { Oit | Off | OH { Ol | Off Off | Off | off
3P174 BA Makeup Pmp. P174 388Y14 [ On { On{ On{ On | On | On | On{ On | On | On
3P175 BA Makeup Pmip. P175 3BYIs | Ot {Stat|f On { On | On l-On 1 On | On{ On | On

3HVS247 |BA Pmps to Chrg Pmp. Suction 3BY16 | Off | Open| Open{ Open) Open| Open| Open| Open| Opsn | Open
LP35A __ |CR Essential Lighting Panel 3BY19 | on | ot ot [ o | on | ot | ofi { ot | onf | or
3E437 __ |Charglng Pmp. Area Emergency ACU | 3BY20 | Off | Stert] On | On | On | On { On { On | On | On
3E438 Charglng Pmp. Area Emergency ACU | 3BY21 | Off |Start) On | On | On | On | On | On | On | On
3E427 CR Cabinet Emergency ACU 3BY22 | Off {Start] On { On | On | On | On |. On.| On | ©n
3L411 : |EPPM Panel 3BY23 | on | Ot | O | o | ot | o | ot | Oft |0 | oI
3E417 SEB Emergency ACU 3BY24 | Off |{Start] On | On { On | On | On { On { On | On
3E517  |SEB Emergency ACU 3BY25 | Off [Start) On | On{-On ] On | On | On [-On | On
8HV9378 (Shutdown Cing Flow ta LPSI 8BY26 |OH J O | o Ot | Off ] Oft { Ot | o |- Ofi | Of
3HV5353 |Shutdown Clng Warm-up aBBy2z |ofilotJon|joul ol off| ol o | off | o
3HVS8303 |Cnlnm Emerg Sump Outlet 3By2gs o {off foi oot Ot Off | Ot | O | Off
3HVB420 |HPSI Hdr To RC Loop 2 3By29 { Ot { Ofi-J Off | Ofl | Oft | OK | Off | Oft | O | oOff
3E453 CCW Bldg. Pmp. Room Emg ACU 3BY30 { Off {Start| On { On | On { On { On |{ On | On | On
3E454 CCW Bldg. Pmp. Room Emg ACU . 38Y31 | O {Staty On { On | On { On { On | On{ On | On

30071/ . _ -

2/3Q072 |Panels 3BY33 On | Off  Of { OH J Off Ol | Off | OH | Oif | O*
3P00B Spent Fuel Pool Pump 3BY34 | On | On | On | Onj On{ On | Oaf On| On | On

3HV6E497 {SW From-CCW Heal Exchg 3BY3a5 Oft | Open| Dpen | Open| Open| Open} Open{ Open| Open | Open
3A394 FW Pmp. Room Fan 3BY36 | Off |stan] On | On { On ]l On | On | On | On | On
3E441 FHB Emergency ACU 38Ya7z { Ot {Set{ OnjOn{ On |l On | On{ On}| On | On
3E370 FHB Accident ACU 38Y38 | Off |Stat] On | On | On{ On | On | On{ On | On
3P015H JLPS| Pmp, Molor Hir. 3BY39-A] On On Of Of | Of Off Off of Oft O
3P017H |HPS] Pmp. Motor Hir. 38Y39-B| On Off (o] Off | Off Off of Oft off Off
3P018H |HPS] Pmp. Mator Hir. 3BY39-Cl On{ Onf On | On{ On | On {'On ] On )} On | OIf
3P112H |SWC Pmp. Mator Hir. 3BY39-D{ On {.Cal OnY.On{ On | On ]l On | On | On | On
3P307H - |SWC Pmp. Motor Hir. 38BY39.E{ o { O | Oty Ot | O | Of | Oft Off { Off { Oif
3E3704 . |FHB ACU Mator Hir. 3BY39-F| On Ot | Ofi | Off Ol ot Off Off 1 Off oif
3aP1018H |PPMU 10 CCW Makeup PmpHir {3BY39-G{ On [ On | OnJ On | OanJ On | On{ On | On'| On
3P141H JAFW Pmp. Molor Hir. - aBvy33-H{ of | on f on f on | On |l On ] On| O | o | on
3P012H ICnimnt Spray Pmp. Motor Htr, 3BY40-Al On | Onf On | Off | Cli | OH { O | Ot | Off | OK
3E395H {CB Emrg. ACU Molor Htr, aBy40-By Oon | Onj Ot OH j Ol O { O | O | o | Of
3P174H |BA Makeuvp Pmp. Molor Hir. 3BY4o0-cl ot o e ot Joit) ofijor| oft] o | c
3P175H |BA Makeup Pmp. Molor Hir, 3BBY4o-DjOnj O O | Oy O} Ot} o | o] oft | on
8P191H _{Charging Pmp. Motor Htr. SBY4D-E| Ot Ot | o | off |ofi f o | Oft | OH | off | Off
3E401H |CB Emrg. ACU Mctor Hir. 3BY40-F{ On | On | O J Olf ) Of O | OH } Of | Oft | Off
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CALCULATION NO, E4C-082, REVISION 2
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SYSTEM DYNAMIC VOLTAGES DURING DESIGN BASIS ACCIDENT

Table 10.1 CONT

CCN CONVERSION:
CCN NO. CCN

CASE 1.B-A-OR, Unit 3 ESF Load Schedule for Unit 3 Design Basis Accident with Normal Bus Alignment
Out of Seq. Starting of ESF Loads Due 10 a Possible Overlapping Operalion of Agastat Relay Timer

. 5 _E Loading Sequence =

Tag No. Equipment = |8E Sequence/Seconds _ 73

g olsglvla|y|a|s e )ulen g

. J ©loo|25]75|125]175] 225} 275 a25| <
3P180H _|Charging Pmp. Motor Hir, apyqo-G) on|l offJ o of | Oof | Off { Ofi | O | Off | OH
3HVv3300 |RWST East Outlet a8Y41 of y od } oH l O | Oif )} Off | Off Off off [o)i]
3Q039 480-208/120 Panel Y42 {On]{ On|{ On|[On| On| On ] Onf On | On | On

38YSM  |Margin for Static Load aBYS Oon|lOn)| OnjOnjf On|]OnYOn]| On) On | On |.
3BYMM  [Margin for Molor Load 3BYM { Off (Btad| On { On { On { ©a | On [ On [ On | On
~BQ" Tt . ASDV MCC o i Ve Lt ...

E297 CB ngVent Elect Hir. E297 BQC4 |‘On | Cn | On On On On°f On On On On
21270 Cninm Spray Chem HT Pnl - BQOS On| On{ On | Oni On | On | Onj On | On | On
3270 Cninm Spray Chem HT Pnl B8Q06 On|OnjJOn]On] On|I On | On) On)}] On)| On
2A173 Battery Room Emg Exh Fan BQo07 Oan|{ On| On]lOnjfOn{On| On| On{ On | On
2E255 ESF Swgr Rm Emrg ACU Baos jonfOnjJOnfOn]J OnjOn)i On]OCn) On | On
A207 CR Emg Supply Fan Baog | O |stan| On | On | On | On | On |} On | On | On
L437 HP Comp HVAC Panel BQi1 [on | of [ o4 [ ot offi | Oif | ot | off { off | on
12111 Emerg Siren Conlrol Panel . BQ13 On | On] OnJ On ] On J On ) On | On | On | On
3A173 Battery Rm Emrg Exh Fan- BQ14 jOff |[Statj OnJ On [ On{ On{ On J On | On | On
3E255 © - |JESE Swgr Rm Emerg ACU BQi5 o jsun|{ on | Onl On ] On| On{ On [ On | On
P445 _{Chiller E336 Ol Pump BQ20 oHiStat{ On | On | On | On | On |:On | On On
A053 . - |CB Chiller Rm Supply Fan - BQ22 {ofi [Setf On { On { On{ On { On | On | On | On
A056 . |CB Chiller Rm Exhaust Fan BR23 | Off |Btatj On f On | On | On } On 1-On J]. On | On
P162 CB Emrg. Chillled Wir Pump - BR24 | o [Stat| On | On { On | On | On | On | On | On
w310 Chiller E335 Pumpout BQ2Ss | o | o ot ) ot | Of | Off | Of | Of | ot | oif
1211-4 - :|Emer Siten Gontrol Panel .BQ26 on{On|{OnfOnjOnt On| On| On| On | On
Qo33  {480-208/120 Fanel Ba27 |on| On| On | On | Oa | On | On | On ] On | On
BQSM _ |Margin for Statle Load BQS On | On | On ) On | On | On ) On | On | On | On
BQVM Margin for Motor Load BOM Off [Stat{ On [ On | On f On J On | On | On | On

(1)  Unit 3 ESF busses are connected to Unit 3 Reserve Auxiliary Transformers.
{2)  Re-started during sequencing to simulate starting of the molor as its designated starting time.
(3}  Pumpis postulated as operating because of its longer feeder cable.
(4)  For description of multiple start methodology see section 5.13.
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Sec.l{.sa-t:n:{: 2 "rain A ESF bus is connected to its dedicated RAT and experiences » D3A witkh overlapping relay timer.

R ERREN RN ERAREE SRS PASNCE S EEIRIRICRESECdzus r=E= (X3 aRERRESTCEscn=c
- + Bus/Machine Informaticn voltage GCenexation ¥otor Load Static Load * Losd Flow XFRM
—— g e susE 1111 R RANER S CTRSERE NSRRI NS KEE DR azs=z
. ID: Type XV % Mag, Ang., .MW  Mvaxr M4 Mver KW  Mvar  To Bus ID M Mvar Amp VPP S Top
271738 Load - 0.6 99.67 -3.0 D0.00 0.00 O0.60 ©0.00 0.00 0.00 BQ 0.00 0.0 4 67.7
) ] . 2A173 0.06 ©.00 ¢ 67.7
2B2558 Losda 0.46' 99.67 -3.2 0.00 /00 0.00, D0.00 0.83 0.00 BQ -0.01 -0.03 10 179.5
) 2r25S 0.01 0.0 18 79.5
*26003 BUS  Sway 4,36 100046'~0.1 0,00 0.00 ©0.00 O©0.00 0.00 0.00 26G002° 0.00 0.00 0 c.o
26003 BOS - Swng - 4,36 100.46 -0.1 0.6C_ 0.00 ©0.00 ©.00 ©.00 ©0.00 26003 _ . ©0.00 0.00 8 0.0
M o ve . . . . . . -
212708 Load _D0.48 85.05 -3]1 _0.00 -0.00 ©0.0c 0.00 D.00 D£.00 BQ 0,00 '0.00 5 85.0
_ 304 . Losd 4.6 59,61 -1.0 0.00 D0.00 0.CO ©0.00 D.00 0.00 3P1AL® 0.65 0.33 1206 89.5
N T 3p024B D.47 0.33 2 E9.5
. . ) ' 3P307B D.33  0.24 s7 811"
IBOAXHS D.63 ©.3¢ 1D7 89.6
. . . 37024, NON2E  0.13 0.08 20 85.9
IXRL-X -2.30 -1.23 363 88.3
3A073-3BLFC3 Load .. 0.48  §6.19 -3.4 0.00 0.00 0.00 °0.00 0.00 0.00 3804 -0.08 -0.03 " €9 g1.1
: . 3BP09-3AD71 0,05 0.63 69 B1.3 |
370718 Lesd 0.46 99,33 -3.2 0.00 0.00 0.00 0.00 0.60 0,00 3BPCS~3R071 -0.C4 -0.03 €5 B81.D
: 38072 0.0¢ ©0.03 &3 81.p
3A074-3pLP03 Load D0.48  96.21 -3.4 0,00 0.00 ©0.00 0.00 ©.00 D.00 3BDL -0.05 ~D.03  §9 B1.2
. . 3BPI1-3AD7E 0.05  0.03 69 B1.2
" an07¢s load ©0.86 99.1¢ +3.2 0.00 O0.00 0.00 . 0.00 .00 D0.00 3BP11-3A074 0,04 -0.03 ° 69 B1.0
. 3074 ©.04 0.03 6% B2.D
ipaoie 1oaq ©.¢8 96,22 -3.5 D0.00 0.00 ©0.00 0,06 0.04 0.03 3= -0.04 -0.03 64 8D.0
3p003B Load ©O.48 96,25 -3.4 0,00 0,00 0.00 O0.00 0.08 0.03 3BE -6.0¢4 -0.03 64 E0.0
3804 load 045 895.71 -3.5 0.0 0.D0 D.00 O0.00 0.00 0,00 3mRA ) £.01 .01 19 es.s
. 3F151-3D3041 0,06 0.0S 91 78.5
18D ©.04 0.01 - 50 55.0 -
3AD71-33LPD3  0.05 0.03 &5 B1.2
. 3BE 0.20 0.05 134 B88.¢
. 3By 0.14  0.08 157 85.3
B0 0.06 0.0¢ 85 85.1
3A074-3BLFO3  U.05 ©£.03 69 B1.3 "

-

Regulated {constant voltage) buses.
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Sec.11.9A-Unit 3 Train A ESF bus iz cornected to its dedicated RAT and experiences 2 DBA with m)e'tlzppinp' raln'y timex.

f 3 BAESEWNE S PTSICSACSNENESRE =22 =3 EWEBRREE RSSFESETERER BREYCRAREREN "z SrscEpes
Bus/Machine Information Veltage ©  Generation Motor lopd  Statiec Load Load Flow : XFRM
= spw == = o= rFREESSRRESES e =zu==

. 1o Type V', S Mag. Ang. ¥§N  Mvar W Mvar MW Mvar  Ta Bus ID ¥4 Mver Amp  APF & Tap

T, 3E128(3BMPO¢  0.19 0.00 241 10C.C

. 3B0AXES ~0.68 -D.30 530 '91.5

. 3s0aNXHS “‘Load 4,16 §3.5% -1,0 - £.00 ©£.00 0.00 O0.00 ©0.00. 0.00 3AD4 ~-0.69 -D.38 107 89.5
. . . 383¢ 0.69 0.3d 107 B9.6
38D Ltoad 0.43 95.91 -3.8 0.0 0.00 ©.00 0.0 0.00 0.00 3BL¢ -0.02 -0.02 50 55.2

o Sere o . 3p996/3r1015 0,00  0.00 3 0.4

. . . 31p397/37101¢ 0.0 0.00 3 70.3

. . .o . 33DsMB c.00  0.00 4 85.3

. Vet . T LA 370203, - 0.01 . 0.01 12 E85.0

- . . 3e654{X)B 0.06  0.00 12 1ipo.c

) 3EE55({X)B £.01 D:00 12 100.0

. e 3EGO02 {X)B 0.00 0.00,_ 1 100.9

. . e taata 3BD18 HTRS 0.0 0.00 2 100.D

- .JBD18 BTRS 1load 0.8 95.91 -3.p 0.00 0,00 0,00 0.60 0©.00 ©0.00 38D 0.00 0.00 2 100.0
3RDSHB Load 0.48 95.32 3.5 . 6.00 0.00 6,00 ©.C0 0.00 0.00 3ED 0.00 05.00 4 B85.0

: 38R - load D.4B. 96.67 3.5 0.00 0.00 ©.00 D0.00 0.00 0.00 3BD4 «0.10 -0.05 134 @8.¢
. : . . 3RUT822-1B 0.06 D0.00 1 8s5.2

. e seemes SRENRE 3E464B 0,02 0.00 24 30C.0
N . . ABOD3B .04 ©.03 s¢ 80.2

. 3Q0628 ¢.0r 0.01 21 85.0

. 3RU7604-1B 0.00 0.00 1 85.1

. 312668 0.01 0.01 15 83,2

: 3E652B 0.00 D0.00 3 100.0

) 3BESMB 0.00 90.00 4 86.2

. 3BESHY Load O0.48 55.81 -3.2 0.00 0.00 O©0.00 0.00 ©0.00 0.00 3BE 0.00 Q.00 4 85.0

3BPC9-3A071 lo»d D.48 95.89 -3.4 O0.C0 0,00 0.00 D0.00 0.D0 D.OD 3AG71-3BLPG3 -D,D5 ~D.03 69 B1.1

3A0718 0.05 0.03 69 B1.1

' aBP11-3307¢ Load ©.48 95,00 -3.4 0.00 0,60 D0.0D 0.00 0,00 0.00 3IAT74-3BLEO3 -D.05 ~0.03 53 g1.2
. . . 3a07¢B 0.05 0.03 €9 8.2

: 3ERA toad 0.48 96,69 ~3.5 0,00 ©0.00 D0,00 ©0.00 ©0.00 0.00 3804 ~0.01 -0.DY 19 BS5.6
. 3L707-3BRAD6  0.08 0.00 1 90.0
oo + 370743 0.01 ©0.01 13 85.C

. . ABRASHE 0.00 0,00 ¢ 85.3

*  Regulsted {constant voltege) buses.
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Sec.11.§l-m£t 3 Train A ESF bus is tonnectad to its dedicated RAT and experiences & DBA with overlapping relay timer.

WERERECRLCEATERRISRCI SN =g suw = LTS 1% 11 FERACACIASSEIERSRE 1) ERTszacosrEsas
. . Bus/¥achine Information Voltage Generation ¥otor Load® Static Load Loed Plow XTRM
] SETERCTARNR s = mzaw [ X1 1] ] = fES=rE=  smayrz
. . Ib ° Type kV . % Mpg. Ang. i Yvar b4 Mvar w ¥.var To Bus ID M Yvar Amp  %PF & Tap
3BRASKB Load 0.48 95.89 -3.2 0.0 0.00 ©.00°° D.0O 0.00 .00 3ERA 0.00  0.00 4 85.0
3BY ‘Load 0.48 56.61 ~3.5 0,00 0.00 0.00 ©0.00 0.00. D0.00 3804 -D.2¢4 -D.,0B 197 B5.3
- : L. 3p001B 0.04 0©.03 €4 BO.1
. 3P174B 0,02 0.01  32.85.0
3PO0SB D.02 ©0.01 33 '86.3
. e . 370158 *0.02  0.01 265 €5.0
T IBYSVB 0.00 0.00, 4 85.%
_ ~ LP35A(X)-B 0.00 0.00 4 85.1
.- . i ' 0B - 0.00.. 0.00 D 0.0
. . 371107300711 0.0@ 0.01 21 85.3
s : ’ . 3BY39 HTRS v.01  0.00 7 100.0
. . . 3BY4D MRS 0.00 0.00 3 100.0
T t3tv3g prRS Load 048 96.6153.5 0.0 0.00 0,00 0.00 0.01 0.00 35Y -0.01 .00 7°166.0
35Y40 BYRS  Load D.48  95.61 <. .00 0,00 0.00 O0.00 ©0.02 0,00 3By 0.0¢ 0,00 3 100.0
3BYSMB Load ©D.¢8 95.8) -3.2 0.00 0.00 O0.00 0.00 O0.00 -0.00 3BY 0.00 0.00 4 A5.0
3P125 (359704 Load .0.48 55.6 ~8.1 0.00 D.00 0.00 0.00 ©0.19 D.DO 3BD¢ -p.15  0.00 243 200.D
3p464B - Load  £.48  95.B0 -3.6 0,00 D.0C D.DC 0.00 0.02 0.00 3EE ~0.02 0.00 24 100.0
3E6528 Load D.48  95.45 -3.5 ©0.00 ©0.02 0.00 L£.C0 £.00 D.0D 3IEE D.0D  ©0.00 3-200.0
] .
3EE54(X)B  load ©0.48 95.36 3.8 Ub.6D 0.8 ©0.00 ©0.00 D.01 0.00. 3ED -0,01 ©0.00  12-300.C
i JESSS(X)E  "Load 0.48 94.5¢ -3.B  0.00 D0.00 0.00 0.00 0.0 0.00 33D -D.01  0.0D 12-200.0
! 3EG0021X)B  Load 0.48 95.81 -3.8 ©0.00 0.00 0.00 D.00. 0.00 ©0.00 3ED 9.00 0.00 1 1cC.0
430002 BUS  Swng ¢.35 200.46 -D.1 ©0.00 0,00 D.00 0.00 0.00 D.CO 36002 b.00 0,00 o 0.0
+3G003 BUS  Swmg  4.36 100,86 -D.1 0.00 0.00 ©.00 0.0 ©0.00 ©.CO 36003 0.00 0.40 o 0.0
3L266D Losd D0.48 95.73 -3.2 0.00 O0.00 Q0.C0 OD.00 0.01 O0.D1 33E -D.01 -0.02 15 es5.0
312702 Load ©0.48 94.31 -2.8 ©.00 .00 ©.00 ©.0C O0.00 0.00 BQ 0.00 0.00 S E5.0
" 3411(XB  Load ©0.4B B96.56 -3.5 0.00 ©0.00 0.€0 0.00 D0.00 D0.00 38 £.00 0.00 ¢ 0.0

o v emome m——
»
.

*  Regulated [constant voltage) huses.
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Sec.u.sA-Uni.t 3 Trafn A ESF bus is cémnectzd to its dedicated RAT and expericuces a DBA with overlapping relay timer.

s 32 =xERs SEEPUINRTICRE zuny : BOoRSwEmme e mamssEs

. .

Bus/Machine Information Voltage Generatiocn Motor Los@  Statie loaa - LToad Flow AFRM
¥ e EEERERRECREET 1 ] = RSE & ® ERBANUARNECCHRS NN TREE = = L=
‘1 Type XV % Mag. Arg. "MW Muar KW, Mvar M4 Mvar  To Bus ID MW  Mvar Amp APF . % Tap
aL707-3BRAOG Load  0.48 96,60 -3.5 0,00 0,00 0.00 0.00 ©0.08 ©0.00 3IBRA, | 0.00 0.00 . 1 %0.0
. 3L707%-3L707 0.00 0.00 1 3%0.0
3L707%-3L707 Lopd 0,48 96.60 -3.5 0.03 0.00 ©€.00 0.00 0.00 0.00 3L707-3BRA05  0.00 ©.00 1 90.0
3p00958 * Load 0.l§ 95.69 «3,3 0.00 0.00 D.00 O0.DD 0.03 D.DO 3BY «0.02 -0.C1 33 B86.2
- 3p009 0.02 0.01 33° 86.1
- 3PC24B ... lead $4.16 55.54 _-1:0 D.D0 0.00 0.00 0.0p ©0.00 0.00 2aC4 -0.47 -0.23 72 Bo9.s
- . o e Mo L « . . 3PD2e.. .. b.a7 .23 72 89.5
’ 3P1sie Load  6.15  89.45 -1,0 0,00 0.00 O.00 0,00 ©C.00 D.DO 3JADS -D.68 -0.33 106 89.9
. 3p141 0.68 ©.33 106 B85.9
’ 3P17ll: o L;:ad D.¢6 95.D¢ ~3.0 O0.DD O0.00 O.0D ©0.00 OD.D0 D.0D IBY . ©  ~D.02 -D.D2 32 B4.5 -
. . Ir17e 0,02 0.0 32 B8%.S
. . oo, . .
3p151-3r2041 Load D.45 . 55.81 -3.2 0.00 ©0.00 0.00 D.00 0.00 0.00 23BMM * -0.06 -D.DA 91 75.5
3P151R-B 0.06 0©.0¢ 91 7e.s

L) . .

JP121R-B load D.¢6 99.70 3,4 0.00 ©.00 0.00 O0.0D 0.00 0.00 3F1YI-3DBOS1 ~0.06 -0.04 92 78.5

. 3P151-R + 8,06 0,04 91 178.5
ar3oln lozd 4.16 59.54 -1.0 0.00 ©0.00 0,00 0.00 D.0D 0,00 3NDS ~0.33 <D, 24 57 81.1
39307 0.33 0.2¢ 57 8i.1

* 3P996/3F1DIS Load 0.45  55.88 -3.7, 0.00 D0.00 0.0D 0.00 0.00. D.0D ‘38D 0,00 D.00 3 70.2
3r99673P1C15 0.00 0.00 3 70.2

3P397/391034 Losd  D.46 95.87 3.7 ©0.00 o©O.DC 0.08 ©.D0 O0.00 0.00 3ED : c.00 0,00 3 70.2

- 3p587/3P1014 0.00 O©.00 3 70.2
AQDE3B Load 0.4 56.61 -3.,5 0.0D0 0,00 0.0 D0.00 D.D1 0.01 3p= -0.01 "-p.01 21 B5.0
3RU7BC4~1B load 0,46 20D.48 -3.4 0.00 0.00 0.00 0,00 0,00 O0.00 23mE _U..OO 0.00 1 385.0
3RU7822-1B Load O0.48 $6.06 -3.,3 b.00 0.00 0.00 0.00 0.00° 0.00 3BE . 8.C0 0.00 1 85.0
37014, NONIE Load 4.16 399.58 -1.0 0.00 ©0.00 "©0.00 0.0p 0.13 0,08 3IA04 -0.13 -p.08 20 85.¢
aTo20B Load 0.48 95.90 -3.8 0.00 0.c0 Ob/OO 0.C0 O0.03 0.0 3BD ~0.01 -0.01 12 8s.p

¢  Regulated {constant voltage)} buses.
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Scc.21,92-Dnit 3 Trajn K ESF bus is connected to its dedicated RAT and experiences & DDA with overlapping relsy timer,

SACTIRZREE nEmERmT . wERE aIRARRRN =

-

Bu:;mchina Information Voltage Ceneration ~ Motor Load Static Losd Load Flow . XFR4
- ua en -1 BXDESPREEIEE RASEEDTACIES RECUINSINERR ANECNCACSEREASESRECUNNINUVRARERENEXEARRE EZTSs
3] Type XV % Mag.Ang. M4  Nvpr  MA. Nvar M4  Mvar  To'Bus ID M4 Mvar Amp  8RPF. & Tap
3710398 toed D.48 96.60 -3.5 0.00 0,00 ©0.00 0.00 O0.02 D.01 2JmY -0.02 -0.02 26 g5.0
aTo7ee tond .48 96.68B -3,5 ©0.00 ' 0.00 ©0.00 .00 0.01 0.01 3BRA -0.01 -0.01 13 85.0
3T110/300714 Lead  ©0.48 95,14 ~3.2  0.00 0.80 0.00 ©0.00 ©0.01 0.01 33Y ~0.01 -0.01 321 8s.c
3XR1-X tead 4.16 99.71 -0, 0.00 0.00 0.0 0.00  0.00 0.00 3A0¢ 2.31  1.23 363 .88.2
- ) . IXR2-Y -2.31 -1.23 363 $8.2
R . & SWYRD U3 .
3%R1-Y Load .4.16 95.63 -&.0 0,00 0.066 13,60 ' 8.43 3.11 - 1.5} SWYRD.U3 .~16.72 -10.3€ 2852 65.0
. : & 3xR1-x
BO Lcad 0.48 85.35-3,5 0.00 0.00 ©0.00 0.00 0.00 0.00 E2978 0.00 0.00 41000
L. .. 212702 0.00  0.00 5 B5.¢
. y 33708 0.00 D0.00 5 35.8
- 281738 . 0.00 D.0D. 4 6B.¢
. . 2E255B . 0.01 ©.01 1p 79.8
. : . . ] 1211-18 0.01 ©0.01 16 85.1
: © 1211-4B 0.01 0.0 16 85.1
i .. . BOSHI | D.0D . 0,00 4 85.3
. . . © T033B . 0,01 0.01 13 85.0
- : L437(X)B 0.00 0.00 6 B85.2
. k)bl -D.05 ~D.D4 85 85.1
BOSMB tcad O0.4B 95.55 ~3,3 0.00 D.00 D0.00 0,00 Q.00 0.00 BQ 0.00 0.0 & 85.D
i £2978 " Load “€.68 54.82 -3.6 0.00 ©0.00 0.08 0.00 0.0 ©0.00 BQ . 0.00  0.00 4 100.0
1211-18 lead 0.48  56.22 -3.5 0.08 0.C0 0,00 ©£.00 0.0 Q.01 BQ -0.02 -D.0} 16 35.0
1211-48 Load ©0.48 56.04 -3.4 D.00 ©0.00 ©£.00 0.00 0.0} 0.02 BQ -0.01 0,01 1§ Bs.0
-7 nanma lond 0.48 95,58 -3,3 0.00 ©0.00 ©0.00 0.06 0,00 0.00 R0 6.00 ©0.09 6 BS.c
LPISA(X)-B  load O0.48 96,37 -3.5 0,00 0,00 ©.C0 0.00 0.00 0.00 23mBY 0.£0  €.00 4 65.0
L *SWYRD Swng 230,00 93.58 -b.2  D.0D O,00 0,00 D.DO  D.00 0.00 SWYRD D 18.09 13.35 &2 81.9

* v ——-ta e——

e e d

- orm esee e .~ o emse s @4 tmeks Gmme  sevam msems t b —— s e Eeme ¢ see D .-

U2 ar U3 ON -19.09 -13.35 62 B61.9

SWYRD U3 toad 230.00 91.58 ~0.1 0,00 0.00 £.00 D.00 0.00 D.DO SWYRD =19.03 =23.35 62 B2.5

Regulated {ccnstant valtage] buses.
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Sec.1}.5A~Unit 3 'rzn!;: A ESF bus 15 connected to its dedicated RAT and mxpariences a DBA with overlapping relay timer.

. sstemztvausxnuars - sxmce eo semecerazas
Rua/Machine Information Voltage Generation  Motor toad Static topd . Load Flow XFRM
Bxex = anmwe nmuw EzEaR =zno 2T MERBRTRMCKXENES xozue n = xz==s

b ¢ Type kv & Mag. Ang. MW Mvar n Hvar b Mvarp To Bus XD L Mvar Amp RPF & Tap
e e 3xR1-X 19.09 2335 62 1.5 -2.500
. . . k 3XR1-Y .
::ro::n Load ©0.48° 96,35 ~3.S 0,00 0,00 0©.00 0.00 0.01 0.01 BO. -0.01 -0.01 13 5.0
26002 SynC  4.36 100.46 -0.1 0.00 0.00 0.00 0.00 0.00. 0.00 26002 BYS 0.00 0.00 9 0.0
26303 SnG  €.36 3100.46 -8.1 0.00 0.00 0.00 0.00 ‘6.00 ©0.00 26003 Bus 0.00 ©0.00 0 o.g
36002 synG  4.36 100.46 -0.1 0.00 ©.00 0.00 0.00 0.00 D.00 G002 BUS 0.00 D.0D b 0.0

. 36003 synG  4.35 100.46 -0.1 0,00 0.00 ©0.00 D.00 0.00 D0.00 3GOD3 BUS p.00  0.00 o 0.0
U2 or U3 &% Utly 230.00 93.69 0.0 19.09 13,40 0.00 0.00 D.DD D0.0D SWYRD 35.09 13.40 62 g81.9

" aro2e Ina¥  4.16 51.34-12.3 ©.00 O.00 D0.46 0.13 D00 0.0D 3pD2¢B -0.46 -0.13 72 9.5
P o 0.36 51.78-12,1  0.0D ©0.00 0.68 0.18 0.0 ©0.0D :u;um -0,68 <0.18 106 55.7
39307 Ind% 4.1 B1.54-17.3 0.0 O6.00 D.32 0.1} 0,00 0.00 3P307B -0.32 -D.11 57 9s.3
22173 Ip  0.46  88.88 -3.8  D.00 0.00 0.00 0.00 0.00 0.00 2A173B 0.00  0.00 4 75.9 -
2E255 Ind¥ D0.46 86.72-16.2 0,00 0.00 0,01 0.0 0.00 ©0.00 2E255B -0,01  0.00 . 20 51,-1:
3072 Ind#  0.¢6 £9.27-13.5 0.00 ©.00 ©€.D4 D0.02 0.00 0,00 3A071B -0,04 -0.02 69 3E.5
3A072 InaM  0.46 88.99<11,5 0.00 0.0 ©0.04 0.02 0.00 . D.00 3ADILE -0.04 -0.62 65 g8.6
32009 Indy 0.46 89.24-15.0 0.00 0.00 0.02 0.01 0.00 u.no'sx;oosa -0.02 -0.01 33 s8a.6
ap174 Ind¥ 0.46 B84.36-18.4 0.00 0.00 0.02 ©0.01 06.00 0.00 3P27B <0.02 -0,02 32 85.7
3P191-A Ind4 0.4 88.08-13,0 0.00 6.00 0.06 0,03 0.00 0.00 3P1SIA-B -0.06 -0.03 91 87.7
3p$96/3P2015 Indn  0.45 B2.62-23.% 0.00 0.00 0.00 £.DO  0.00 .00 3P9IE/3IFIDIS  D.00  D.0D 3 1.7
3P597/37100¢ TndM  O0.45 -82.70-13.9 0.00 0.00 D.0D D.00 D.00 0.00 3897/3P1010  0.00 6,00 3 8.9

+  Regulated {constant voltage} buges,
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Sec.11.5A-Unit 3 Train R ESF bus is connected to its dedicated RAT and experiences & DEA with cverlspping relay timer.

weh

RENT PESERSEITRRARS amw zREw - IS owNRERATeAERCERESsooos

IndMTR [3PD12 B} IndMTR (3PO1S ) InéMTR (3POL7 )

. E 20 2 Esxs ELET Y ARBES SEANRERNES aanw == P

Time S1ip Mech. .Flec. Term. Term. = Slip Mech. Elec. Term. Tern. Siip Meth. Elec. Term. Term.

{Sec.} LR OM) (W) VIR T (A) (%) () (M) VW I (A) {8) 0w O VoV, Ty

0.000 108.00 0.00 0.00 ' 0.00 0.0 100.00 0,00 0.¢0 B.00 0.0 100.60 0.00 f.00 - 0.00 0.0

g.002 100,00 oO.00 0.00 D.0O . 0.0 100.00 0©.DO o.bo. 0.00 c.0 100.00 D.08 0.23 97.12 4D07.0

0.101 200,00 O0.00 O0.C0 D.00 0.0 100.00 ©.00 0.00 0.00 0.0 83.78 0.06 D.B6 87.02 210.9

: 0.201 100.00 0.00 0.00 0,00 p.0 100.00 0,00 0.00 0.00 0.0 87.20 0.0 c.87 97.07 905.2

0.301 100,00 o.00 ©0.00 0.00 0.0 100.0p O0.00 0.00 0C.00 0.0 80.36 (€.05 0.88 87.13 401.3

0.401 100.00 0.00 ©0.60 0©.C0D 0.0 100.00 - C.00 0.00 0.00 0.0 73,28 0.05 0.50 B57.18 35€.0

0.50 100.00 O.00 0.00 0.00 0.0 100,00 (0.00 0.00 B.00 0.0 65.98 0.06 0.852 97.24 390.1

0.601 100,00 ©D.0C0 0.00 0,00 0.0 100.00 0.00 D.c0 0.00 0.0 58,49 0.0'7_ 0,95 87.32 333.6

£.70Ft 1pD.2O D.ODO 0.DO O.00 0.0 100.00 0.00 0.0 0,00 a.0 $0.76 0.10 ' 0.8% 87.41 375.8

0.601 1t0.00 0.00 p.00 0.tC 0.0 00,0 O©.0C 0.00 0,00 0,0 42.76 0.13 1.05 97.4¢9 366.1

. 0.901 100.00 D0.00 0.00 0.00 0.0 1:00.00 ©0.60 ©0.00 0.0D 0.0  328.37 ©0.17 1.12 87.62 13s2.4
1.001 102.00 - ©.00 06.00 0.00 0.0 100.00 ©.00 D0.00 0.00 0.0  25.41 ©0.23 1.21 57.8¢ 335.3

: 1,201 100.00 Q.00 0.00 8.00 0.0 100.00 0.0 ©0.00 O0.00 0.0 15.83 D.25 .1.28 98,18 .285.¢

1.201 10D.0D0 D.OD D.00 0.00 0.0 100.00 0.00 0.00 0O.00 0.0 §.83 0.26 1.08 8R.72 191.2

1.301 1po.DC  0O.D0 Q0.00 0.DO 0.0 60.00 o0O.00 0.00 O.00 0.0 2.37 0.3 0.55 89.15 86.7

1.401 100.00 ¢.00 0.00 0.00 0.0 1lpC.00 0.00 0.00 ©.DO 0.0 1.90. 0.38 0.40 99,29° 1.6

.1.502  180.00 B.00 0.CO 0.00 .0 100,00 0.00 0,00 0.00 . 0.0 1.92  0.39 'C.40 89.30 61.G

1,603 100.00 0,00 0.00 0.00 0.0 103.c0 0.00 D.0C 0.00 0.0 1.92 0.39 0.40 98.3D 81.5

1.702 10c.00 o.CO. t.0D D.DO a.0 1ico.00 0.00 a.00 0.00 0.0 1.2 0.38 D.40 93.31 61.6

1.801 100.00 0,03 0,00 0.00 0.0 100.00 0.00 0.00 0.pC 0.0 1.92 0.39 0.40 955,32 61.6

. 1.5%02 100.00 0.00 0.00 0.00 0.0 200.00 _0.00 O8.00 o.bo . 0.0 1.82. 0.33 0.¢0 8§9.33 €1.6

: 2.001  300.00 0.00 o©.00 0.00 0.0 mo.pu 0.co D.0D. ©.00 0.0 1.82 0,33 0.4p 959.34 61.6

2.101 200.00 0.C0 O.00 .0.00 8.0 00.0¢ 0.00 g.po  0.08 0.0 1.92 0.39 8.40 99,38 6.6

2,201 100.00 D.D0 0.00 0.00 0.0 100.00 - 0.00 0.00 0.00 0.0 1.2 0.39 0.40 55.3% 1.6

2.301 100,00 ©0.00 0.CO0 O0.00 0.0 100.03 ©.00 ©.00 . b.oo 0.0 1.2 0.39 0.40 59.35 B1.5
2.401 100.CO0 ©.00 _0.00 D0.00 0.0 100.00 0.00 D.0O 0.00 6.0 1.92 0.3 D.40 99,35 61.6

. 2.500 1p00.00 ©.00 ©0.00 O0.0C c,0 100,00 0O.08 0.16 56.81 330.3 1,92 0.39 0.39 96,94 57.2
2.601 300.00 0.00 0.00 ©.00 0.0 90,55 O0.05 0,54 DE.60 329,68 2.02  0.3% D.20 96.75 §2.5

2.701 00,00 o©0.00 0,00 0.00 0.0 80.22 Q.04 0.54 95.83 320.9% 2.03 0.33 0.40 96.78 €2.9

H 2.890} 1c0.00 0.00 0.0 0,00 ©.0 §5.26 0.0% 0.56 56.67 311.8 2,02 0.3% 0.40 56,83 £3.0
1 2,901 100.00 D.00 O0.00 0.00 0.0 57.87 0.07 D.59 86.72 -301.7 2.02 0.33 0.40 96.88 2.9
N 3.0 100.00 0.00 0.0 ©0.00 0.0 46,07 0.12 0.63 96.79 250.3 2.02 0.3% 0.40 96.9¢ 62.3

I 3.101 icb.p0 D.OD O.CD D.DO 2.0 33.62  0.27 0.72 56.88 224.7 2.02 0.33 0.4D 57,03 €2.9
| 3.20L1 100.00 0.60 0.0 0.00 0.0 15.7¢ . 0.25 0.83 97,06 243.4 2.01 0.39 0.40 97.20 62.9
N 3.301 100,00 ©0.D0 O.0C D.OO n.0 5.8 ©0.35 0.4 97,58 147.6 2.00 0.39 0.40 57,65 63.0
3.401 100.00 D.CO 0.00 D.COD 0.0 2,15 0.37 0.33 97.99% 59.2 1.97 0.3 0.00 97.98 62.5

3.500  1C00.00 0.00 Db.OD 0.0D 0.0 2.26 0.37 08.38 8B.0D 61.3 1.97 0.39 0.4C 88.00 62.3

. 3.601 100,00 0.00 0.00 0.00 0.0 2.26 0.37 0.38 98.01 60.9 1,57 0.9 0.40 98.03. 62.3
i 3,702 100,00 D.OO O.DD O0.0D. 0.0 2.26 0.3?7 0,38 58.02 60.9 .57 " 0.3 0.¢40 58.02 62.3
3.801 100.00 0.00 0,00 ©0.00 0.0 2.26 0.37 0.38 9$8.03 80.9 1.97 0.39 0:40 98.02 52.3

) 3.901  100.00 D.OO 0.00 0.00 0.0 2.28 0.17 p.38 53.03 60.% 1.87 0.3% 0.40 58.03 2.3
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CCN No.

220 {15  onoerc smasmary

Project: E4C-D82,R2-PCCN N-19 Sht suscaw ] -  Prge: 173

Location: SCN3S 243 * *  PowerStation 4.0.4N Date: 06-13~200S
Contract: . SN: SCALEDISON
Engineer: Ric Cabiling Study Case: CASEI.B-A-OR . Pile: Scngs23 ‘
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Sec.11.9A-Unit 3 Train A EST bus is connected to its dedicated RAT and experiences a nm'yith ovexlapping relay timer.

— e e S ——

et c——— s s Gt v o e .e D o i T T s T T T T iyl P pl— ‘o

IRENCERS 1] - aruERsErcheI=xe sTupy R ARE R N C N NN RSO IRRE ST P e
‘ IndMTR (3PC12 ] InawtR {3P01S © ) IndrR (32017 )
eagczem 13 wox - xemr= SoNSEEEREESIXCRNSR mEmcInEz EEREYEn. z=
Time Slip Xech. Elec, Terns. Term. S1ip Mech. Elec. Term, Temm. Slip HMech. Elec. Term. Tarm.
1Sec,) ts) I ) v () I [ 8) W) M) VIsY I (n 18 L) () v () I (A}

e cnres Preoee Cwrtens cvRer e

4.001 200.00 O©.DD 0,00 C.00 . 2,26 0.372 0.3 8B,04 6D.8 1.87 0.39 D.40 9B.p¢ 62.3
4.101 100.00 0.00 .0.¢0 D0.00 -0, 2,25 0.37 0.38 88.05 £0.9 1.87 0.33 0.40 98.04 62.3
4.20% 200,00 0,00 0.00 0.00 - . 2.25 0.37 0.38 58.05 60.9 1,97 0.33 0.40 98.05 62.3
¢.301 100.00 0.0 0.00 O0.00 . 2.25 0.37 0.38 58.08 €0.8 1,97 .0.39 0.40 98.08 £2.3

4.401 100.00 0.00 ©0.00 0.00
4,501 200.00 0.00 0.00 .00
4.601 100.00 0.03 ©.00° O0.CD
4.702 100,00 0.D0 D.CO 0.00

DO O0OOCcCOoOO0O0ODO0OO0O0OO00000DUOD0O0DON0O0CODOOOON0DO0O0O00O0O0O
o
QO 0OO0O00O0000VDOEO0O0ODODO0DO0CO0DO 00D ODOO0OO0DDOOODOO

2.25 0.37 0.38 38.07 60D.9 1.97 ©0.35 0.40 98.07 62.3
2.25 0.37 0.38 58.08 60.9 1.537 0.3% 0.40 98,07 62.3
2.25 0.37 0.38 58.08 60.9 1.97 ©0.3% 0.40 98,08 62.2
2.23 0.37 0.38B 98.D% £0.% 1.87 0.3% Q.40 98.09 62.2

-

4.801 200.50 0.00 0.C0 0.00 . 2.25 0.37 D0.38 98.10  60.B 1.7 ° 0,39 0.40 9B.09  §2.2
4.301 100.00 ©£.00 0.00 0.80 . 2.25 0.37 ©0.38 58.11  60.8 1.97 0.3 0.40 58.10 €3.2
5.001 300.00 D.00. ©0.00 D0.00 . .25 0.37 0.38 98,11  60.8 1.97 0.3% ©.40 9B.11 2.2
5.101  200.00 0.00 D.0O  ©.00 .0° 2.25 p.37. 0.38 58.12  £0.8 1,87 0.38 0.0 %8.11  .62.2
§.201 100.00 0.00 0.00 5.00 . 2.25 0.37 0.38 38.32  60.8 1.87 0,39 0,40 98,12 §2.2
5.302 200.00 D0.00 D.00 ©0.00 . 2.25 ©0£.37 0.38 9$3.13  §0.9 1.87 0.39 0.40 58.13 g32.2
§.401  100.00 ©0.00 .00 0£.00 . 2.2 0.37 0,38 98.14  60.8 1.97 ©0.39 0.40 989,13  £32.2
5.501 100.00 0.00 D.DO  0.00 . 2.25 0.37 .¢€.38 $8.3¢  6C.B 1.57 06.3% 0.40 §B,1d4 - 62.3
$.501 100.00 0.D0 0.CO D.00 . 2.25  ©0.37 0.38 98.15  60.B 1.97 ©0.39  0.40 98,12  §2.2

$.720) 100.00 0.0D D.0D. 0.00
S.801 200.00 ©0.00 0©0.00 0.00
§.%01 100.00 0.00 D.00 0.00
§.001 100.00 0.00 D0.0D O0.00
§.101 100,00 D.O0 ©0.DO0 O0.0O
6.201 100.00 ©0.00 O0.00 OD.0O
6.30r  200.00 D.00 0.C0 0.00
6.401 300,00 D0.00 ©.00 0.00
6.501 102.00 0.00 D.0D 0.00
§.6c1 100.00 0,00 D.00 0O.00
E.701 10D.DO D.00 D.00 0.DD
6,801 100.00 O.,00 0.00 0.00
§.901 200.00 ©.00 D.0D 0.D0
7.001 x00.00 0.00 0.00 0.00
7.101 100.00 ©O,0p 0.D0 D.OD
7.20r 100,00 0.00 Q.00 0.00
7.301 100,00 0.00 Q.00 0.00
7.401 100.0¢ 0.00 0©0.00 0.0C
7,501 1co.to  ©0.00 0.03 D.0O
7.601 100.00 ©.00 0©0.0C 0.00
7.701 100,00 Q.00 0.00 0.00
7.801 100.00 p.00 ©0.00 0.00
7.801 100.00 0.0 0.00 O0.0C
8.00r 100.00 0.00 O0.CO 0.CO

2,25 0.37 0.38 98,36 §0.8 .97 0.3%9 0.40 88.15 . 62.2
2.25 0.37 0.38 98,16 60.8 1.87 0.39 0.0 98.18 - ¢2.2
2.25 0.37 D.3§8 98.17 60.8 1,97 0.3% 0.40 58.16 . 62.2
2.25 0,37 0.38 98.17 €0.8B. 1.7 0.33 0.80 88,17 62.2
2.25 0.37 0.38 98.1% 60.8 1.87 0.38 0.40 3B.17 62.2
2.25 0.37 ©0.38 98.18 50.8 1.97 0.39 D.40 98,18 62.2
2,25 0.37 0.38 58.1% 0.8 .97 0.3% 0.40 358,18 €62.2
2.25 0,372 0.38 58.20 60.8 1.97 0.3% ©0.40 9B.15 62.2
2.25 0.27 0.38 98.20 60.8 1.97 D.39 DB.40 98.20 62.2
2.25 0.37 0.38 9%8.21 60.8 1.97 0.39 0.40 58.20 62.2
2,25 0.2} D.38 §8.22 . 6D.B .97 D0.33 0.40 98.21 62.2
2.25 0.37 D0.3B 98.22 60.3 1.87 ©.39 0,40 9B.22 62.2
2.25 0.37° D.3B B5B.2) 60.8 1.95 0.33 D0.40 98,22 62.2
2.25 0.37 0.38 98.23 60.8 1.86 0.3 0.40 98.23 €2.2
2.25 D0.37 0.38 98.24 60.8 1.95 0.3% D.40 93.2¢° 2.2
2.25 0.37 0.38 9B.2% €0.8 1.86 0.39 0.e0 98.2% 62.2
2,25 0.37 0,38 98.26 60.8 1.96 D.3% D.e0 D98.25 62.2
2.25 0.37 0.38 $8.27 60.8 1.6 0.39 ©.¢0 98.26 62.2
2.24§ »0.37 D0.38 B5B.28 60.8 3.96 ©£.39 0.40 98.27 §2.1
2.24 0,37 0.38 88.29 ¢ 60.8 1.9 0.3 0.40 98.28 62.1
2,234 0,37 0.38 $B8.30 60,7 1.98 0.38 0.40 b58.29 62.1
2.2¢ 0.37 0.38 38.31 0.7 1.96 0.339 0.40 98.30 62.1
2.2¢ 0,37 0.38 38.32 60.7 1.6 0.39 0.40 $B8.32 62.1
2.2¢ 0.37 0,38 88.3¢ 6a.7 1.56 0.33 0.40 98.3¢ 62.1
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Project:
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location: SONGS 243
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Se2c.11.9A-Undt 3 Traip A ESF bus is conmested to its dedicated RAT and experiences a DBA with overlapping ralay timer.

REZSRIBTT
Time
{sec.)
£.101
‘B.2m
8.301
8.401
5.501
. 8,601
B.701
8.801
§.901
8.001"
9.201
9.201
9,301
9.401
8.501
5.501
9.701
§.801
9.901
10.001
10.101
10.201
10.301
10.401
10,501
10.601
10.701
10.801
10,801
11.001
11.10
11.201
11.301
11.401
- 21,501
11,601
11.701
11.801
11.501
12.001
12.101

e e @4 & m——t T—— 4 — — "

-
‘e

e em 4 st came o6 -  d — e h s o

Ind4TR (3P012
EEmRZTE=T
Slip Mezh.
1) )
3100.00 ©.00
100.00 0,00
100.00 D.0O
100.00 0.00
100.00 0.00
100.00 0.00
100,00 0,00
180.00 ©.00
100.00 0.00
100.00 0.00
100.00 0.00
i0o0.0D0  0.00
300.00 0©.00
100.00 0.03
100.00 0.00
200.00 0.00
l00.00 D.OO -
106.00 D.0D
100.00 ©0.CO
100.600 0.00
200.00 0.00
100.0D  D.0DO
100.00 ©0.00
100.00 0,00
100.00 0.00
100.00 0.00
100,Pp, 0.00
100.00 0,00
100.00 0.00
100.00 0.00
ibp.CD* D;OD
100,00  0.D0
100.03. (.CO
100.00 0.00
apo.cb  D.DC
100.00 0.0
300.00  D.00
100.00 ©.00
100.00 D.00
100.00 B,DD
100,00 D.0D

BIﬁlﬂﬂ.:’.‘I:IEI'I:Rl‘_‘!:.ﬂt‘pl-l..qta-E:Il‘.:l:a!l.l:".ﬂ=-=lll'.!ﬁ-B?.==-===B=-=.Bx======g=

] IndsTR (3P01S ) Ind4TR (IPOLT 1
e ARTEESy i3 2 = ENINERERRE A R
Elec. Term. Texm. Blip Mech. Elec. Term. Tern, 8lip Mech. ZXlez. Term. femm.
IMd) VIS) I (N (8 ) Po) 59 Vi) T {A) ) ) ) V(%) 3 Ay
¢.02 ©0.00 0.0 2.2¢ 0.37 0.38 9B8.36 60.7 1.96 0.39 0.¢0 98.36 ‘62.1
0.00 . 0.00 0.0 2.28 €.27 0.38, 98.39 60.7 1.86 0.39 0.40 98.39 62.1
0.00 D.0OD 0.0 2.24 0.37 0.38 858.43 60.7 1.96 0.39 D.4D 9B.482 §2.1
0.00 0.00 0.0 2.22 0.37 0.38 $8.48 €0.7 1.96 0.39 ©.40 9B.4B 62.1
0.00 0.00 0.0 2,23 0.37 0.38 $B.56 §0.7 1,95 0.3%9 0.40 98.56 62.1
0.00 0.00 2.0 2.23 0.37 0.38 5B.6€7 60.6 1.85 0.3% 0.40 8B.6E €2.0
D.c0 p.0D 0.0 2.22 0.37 0.38 %8.78 €0.5 1.% 0.3% D.40 9R.78 62.0
0.00 .00 0.0 2.2 0,37 0.38 BHBIBY §0.5 1.5¢8 0.33 0.40 5B.88 61.9
0.08 0.00 0.0 2.21 0.37 0,38 98.97 60.4 1.92 0,39 D.¢O 98.98 61.9%
0.00 0.90, 6.0 ., 2.21 0.37 0.38 95.01 60.¢ 1.93 0.39 0.40 99.00 1.8
O.Dq .00 0.0 2.21 0.37 0.38 535,04~ 60,4 1.9} 0.38 0.¢0 89.03 6l.8
£.00 'D.0O [ )] 2.21 0.37 0.38 55.06 €D.4 1.53 0,39 0.40 D5.p6 €1.8
0.00 0.00 0.0 2.21 0.37 0.38 59,09 60.4 1.83 0.39 0.40 835.b9 61.8
0.00 0,00 c.D 2.20 0.37 0.38 99.11 €0.3 1.93 0.3% 0.40 9%.11 61.7
0.02 (.00 0.0 2.20 0.37 0.38 83.13 60.3 1.83 0.33 G.¢0 99.12 61.7
2.00 Db.0C 0.0 2,20 0.37 0.28 99.2¢ §0.3 1,93 0.3% 0.40 B83.13 61.7
0.02 D.0D 0.0 2.20 0.37 0,38 9%.15 £0.3 1,93 0.39 0.40 99,12 6.7
0,00 D0.DD 0.0 2.20 0.37 0,38 D538.15 60.3 1.93 0.3%9 D.4D 99.14 £2.7
0.00 0.03 0.0 2.20 0.37 0.38 99.15 60.3 1.53 0.39 0.20 99.15 51.7
0.0¢ 0.00 0.0 2.2 ©.37 0.3 33.1% 60.3 1.83 0.39 0.40 93.15% 81.7
0.06 0,00 0.0 2.20 0.37 (0.38 38.1% 60.3 1.3 0.3% 0.90 99.15 61.7
0.00 9.00 " p.D ., 2.20 0.37 0.38 99:15 60.3 1.53 0.39 0.40 B53.15 El1.7
p.00 ©0.00 * 0. 2.20 0.37 0.3 99.16 -60.2 1.3  0.39 0.0 99.15 6§21.7
0.00 0.00 0.0 2.20 0,37 0.38 99.1§ 60.3 1.83 DA% 0.40 93.16 1.7
p.00 .00 0.0 2.20 0.37 0.38 99.17 60.3 1.93 ©0.3%3  0.40 99.16 61.7
0.00 0,00 o.pb 2.2 0.37 0.38 59.27 §C.3 31.93 0.39 0.40. 83.1¢8 61.7
p.00 0.00 0.0 ‘2,20 0.37 0.38 D95.17 £0.3 1.3  B.39%9 D.40 99.16 61.7
0.00 0.00 0.0 2,20 0.37 0.38 99,17 60.3 2.93 0.39 B.4D 939.17 61.7

0.00 0€.00 0.0 2.20 0.37 0.38 9%.17 §0.3 1.93 .39 0.40 35%5.17 61.7 )
u.pa .00 0.0 2.20 0,37 ° 0.38 $§3.17 60.3 .83 "0.39 0.40 989.17 6.7
0.0 0.00 0.0 2,20 ©0.37 0.38 92.17 60.3 1.82 D0.3% 0,80 55.17 61.7
0.00  0.00 0.0 2.20 0.37 0.38 99.17 60,3 1.93 0.329 0.40 935,17 61.7
0.00 0.00 G.0 2.20 0.37 0,38 93.17 60.3 1.93 0.39 0.40 $3.17 = E1.?
0.00 0©.00 .0 2.20 0.37 0,38 99.18 €0.3 3.93 0.319 0.40 9%.17 51.7
0,00 0.00 [ 2.20 0.37 0.38 59.18 60.3 1.83 0.39 ¢.40 93.17 61.7
p.bo0 0,00 0.0 2.20 0.37 0.38 99.18 60.3 1.83 0.39 0.40 99,17 6.7
0.00 0,00 0.p 2.20 0,37 0.38 59.18 0,3 1.93  0.3%9 0.40 89.17 £1.7
0.00 0.00 0.0 2,20 0.37 0.38 99,18 60,3 1,93 0.39 0.40 93%.17 61.7
0.00 0©.DO 0.¢ 2.20 ©.37 0.38 53,18 60.3 1.83 0.33 0.40 33.17 61.7
0.00 0.00 D.0 2,20 0.37 0£.38 9%9.18 €0.3 .93 0.3% 0.20 53.17 61.7
0,00  0.00 0.0 2.20 0.2? 0,38 89.18 6D.3 2,93  D0.3% 0.4 99,12 51.7
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Sec,11.9A-Unit 3 Trein A ESF bus is connected to its dedicated RAT and experiences a I:JBA with overlapping relay timer.

mmET ag=cose REFRBRRNIR szxe RRCSESAEEE = cazessoeEx
IndyTR (3PDI2 }  IndeTR (3PD15 ) IndITR (3P017 )
hd ESESEwWR mww -3 3 EREEETRE=ASERN R CREFCRA AL FER KSR SR ETSsERER "a E:BICI-II‘II==R=.
Tize S)3p Mech. Z2lec, Term. Term. Slip Mach. Elec,. Term. Term. Elip Mech. Rlec. Term. Terr.
. isec)) (3 W) s VA TR LN DR D VIR T (8) M) e Vo) T (A
12.201  300.CO  D.BD ©.00 £.0D 0.0 2.20 0.37 0.38 99.18  §0.3 1.93  0.39 0,40 98.38  61.7
12.301 100,08 ©0.00 O0.0C 0.00 0.0 2.20 0,37 O0.38 93.18  60.3 1.93 0.3 0.0 39.18  61.7
12.401  100.00 °D.CO  D.00 £.00 0.0 -2,20 0.37 0.38 99.19  60.3 .93 D39 0.490 99.18 51.7<}-———
~—3-<12.501 100.00 0,06 ©0.15 95.52 328.9 2.20  0.37 0.37 96.05  56.9 1.93  0.39 0.3 96.04 57,3 M.
%’. dsz.p01  91.45 ©.05 0.52 95.72 327.6  2.37 0.37 0.38 55.88 61.5 " 2,05 0.35 0.3 85.68 2.7 NATIAL
El<22.00 1235 pooe 052 9573 32003 2,36 0,37 D.3B 55.95  62.0 2,06 D.33 0.4D 95.94  63.5 cpgp
=|NMaz.800  72.50 0.0¢ 0.53 s5.88 32.9 2.36 0,37 -0.38 56.03 62.0 - 2.06 D.33 0.40 96,03  £3.4
f’: © 12,301 £3.22 0.05 0.5 95.38 305.) 2.35 0.37 0.38 96.13 6.9 2,66 ©0.39 0.40 96.12  63.4 FoR
«<|Y 13,001 53.33 0.07 0.56 86.0B 297.3 2.35 ©0.37 0.38 96.22 *EL.8 2.05 D0.35 0.40 96.22 3.3 3POI2
ﬁj £3.301  ¢3.22 0.20 0.60 96,13 288.2 2.35 €.37 0.38 93¢ 61.8 2.05 0.39 0.60 96.33 3.3 _
[ 82 13.201 . 32.57 0.3 0.56 9636 2764 © 234 0.37 D3 865D 61.B 2.0 0.39 0.40 96.50 1.0 SEE
S| 3am "20.7¢  0.20 0.77 96.78. 255.1 2.33  0.37 ©0.38 95.92 61.8 2.04 0.39 ©0.40 96.91 533 BUS
&j ¢ an 7.08 0.27 0.82 57.87 1B5.2 2.25 0.37 0,38 97.98  61.7 1.89 0.39 0.40 87.97 3.5
~Y__13.500 0.95 0.31 0.27 58:61  52.2 2,23 0.37 O0.3B 9B.60  £0.9 1.95° 0.39 0,40 98,59  g2.5 5&04
13.601 1.50 ©6.31 0.33 898.69  53.1 2,23 0.37 0.38 58.68  §0.6 1.5 0.3 0.40 9B.67 6.9
13.702 1.85 2.3 0.31 98.70  50.§ 2.22 0.37 0.38 98,69 0.5 1.85 0.39 D0.40 5B8.68  6:.3
. 13.803 1.44 D31  0.31 98,71  SO.8 2.22 0.37 0,38 9B.70  £0.5 1.95 0.33 0.40 98.70  s1.¢
13.361 2,45 0.31 0.31 $8.72  50.8 2.22 0.37 0.38 98.71  §0.5 1.8¢ 0.39 0.40 $8.91 .. 61.9
12.003- .46 0,31 0.31 82.73  50.8 2.22 ©0.37 0.38 98.72  60.5 1.5¢ D0.39 0.40 98.792 61.3
1¢.101 1.4¢ 031 D0.31 98.76  se.8 2.22 ©0.37 0.32 88.73  60.5 1.94 0.39 0.40 9B.72  €1.3
18200 2.4¢° 031 ©0.31 §8,75  50.8  2.22 0.37 D0.38 9B.74  60.5 1.58 0.39 €.40 98.73  61.9
16.301 2.4¢ 0.31 0,31 58,76  S50.B 2.22 0,37 0,38 88,75 60,5 1.9¢ 0,39 D.eD SB.74 1.9
14.401  2.4¢ 0.32 0.31 $8,77 50,8 2.22 0,37 .38 98.75  60.5 1,9¢ ©0.33 0.40 898.75  §1.)
24.501 1.4¢4 0,21 ©0.31 $8.77  S0.8 2,22 0,37 D0.38 98.76 0.5 1,94 0.39 0D.40 28.76  61.§
14,601 1.4¢ 0.3} 0.31 88,78  S0.B 2,22 0,37 0.38 H8.77  60.5 1.9¢ 0.35 0.0 58,76 1.9
14.701 .44 0.32 0.3t 98.78  50.8 2.22 0.37 0.38 99.77 60,5 1.5¢ 0,33 ° 0,90 98.97 1.9
140.801 1.4¢ €31 £.31 86.79  SD.8 2.22 D0.37 D0.38 9B.78  6D.5 1.9¢  0.33 0.40 98.77  51.9
1¢.901 i.4¢ 0.3t 0.31 98.79 50,8 2,22 0.37 0.38 9B.78  60.5 1.5 0.3 0.40 9B.78  61.9
15,002 f.4e 0.32 0.31 98.79  S0.8 2.22  0.37 ©0.38 $8.78  60.5 .84 0.233  0.40° 9B8.78  6i.%
15.101 1.0 0.31 0.2) 9B.BO  50.8 2.22 0.37 0.38 98,79 60.5  1.94 0,39 ©0.40 8B.78  €1.y
15,201 1.4¢ ©0.31 0.31 38.80  50.8 2.22 0.37 0.38 9B.78  60.5 3.9¢  0.33 0.¢0 9B.79  6..8
15.301 1.44 ©0.31  0.31 88.81  50.B 2.2z 0.37 ©0.38 98.80  60.5 1.98 ©0.38 C.4D 8.9 1.9
15.401 1.44 °C.31. 0.31 98.82  S0.8 2.22 ©.37 0.38 98.81  60.5 1.9¢ 0.3 0.d0 983.80 1.5
15.501 1.48 0,31 .31 98,83  50.B 2,22 p.37 0.38 98,82 60,5 2,884 0.39 D.40 B8.81  £1.3
15.601 2.44 0,31 0.31 98,85  50.8 2.22 ©.37 0.38 D58.8¢  60.5 1.4 Q.33 0.4D 98.83 1.5
15.782 1.¢¢ 0.31 0.3 98,87  50.B 2,22 0.37 0.38 58.8B5  <60.5 1.8¢ 0.33 0.0 9B.86  61.9
15.801 _1.40 0.31 0,31 $B.90  50.7 2.21 ©.37 0.38 58.89 0.5 1.6 D0.39  D.4D 9B.BS  61.5
15.901 ", 1.44 ©0.33 0,21 98.91  50.7 2.21  0.37 0.38 98.50  G0.4 1.9 0.39 0.40 93.90  61.8
16.002 1.4¢ 0,31 0.31,98.92 50,7 . 2.21 0.37 0.38 98.81  60.¢ 3.5¢ 0.39 0.40 98.80  61.g
16,101 1.4¢ D0.31 0.31 98.92 507 2.21 0.37 0,38 98,91  EO.4 2.94 ©0.35 D0.4D D9B.51  51.8
16.201 1.4¢ ©€.31 0.31 58.92  50.7 2,20 0.37 0.38 98.31 0.4 1.94 0.39 0.40 98.81 1.5
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Sec.11.9A-Unit 3 Train A ESF bus is connecied to its dedicated RAT and experiences s DBA with overlippina relay timer.

nss

CCWERIAESA AR RN IANEREREIREESRERAY L3 1] BmpaR==>

InduTR {3P012 ) IndMTR |3P01S )
FOIREREc PANICESENSTBREERY CUCARIWTSADER =e PERBWRPSRZOR
Tina Blip Mech. Elec. Term.  Term. 51ip ¥ech. Elec, Term. Tex:m.
[Sec.) 1% De)  pa) VY X (R s ) DM DM VIR Ty,
16.301 1.4¢ 0,31 0,31 98.92  50.7 2,21 0.37 0.3B 98,52 50.4
16.401 2.¢2 0,31 D0.31 ©98.53 59.7 2.2 0.37 0.38 58,92 60.4
16.501 . l.¢4 ©0.31 0.31 98.9)  S0.7 2.21 0,37 0.38 98.92 .30
16.601 1.4 0,31 0.31 9$8.53 50,7 -2.21 0.37 ©0.38 38.52 60,4
16.701 1,44 0.31 0.31 58,93  50.7 2.21  0.37 0.38 358,92 50.¢
16.801 1.4¢ .0.31 0£.31 98.5¢  S0.7 2.21  0.37 0.38 95,9 60.4
16.5C1 1.44  0.31 0,31 98.9¢ £0.7 2.21 0.37 0.38 98.93  60.¢
17.001 1.¢4 ©0.31 0.31 98.94 507 2.21 ©6.37 0,38 §8.93 50.4
17.101 1.44  0.31  0.3%1 98.95  S0.7 2.21 0.37 0.38 98.9% 0.4
17.201 7 1.4¢ 0.31  ©0.31 98.85  §0.7 2.21  0.37 0.38 898.9¢ 60,4
17.301 1.4¢ 0,31 0.31 9B.96  50.7 2.21 0.37 6,38 98,95 60.4
17.401 1.4¢ 0.31 0.31 98.97  50.9 2.21 0,37 0.38 $8.96  60.4
17.501 1.44 0.31  0.31 97.35 .- 438.3 2.31  0.37 0.37 97,9¢ $9.1
17.601 1.47 0.31 ©.31 987,9¢  51.1 2.26 0.37 “D.38 97.93 0.9
17.701 1.¢7 0.31 ©.31 97.98 51,1 . 2.26 ©.37 O©.38 97.97° 60.9
17.301 1.47 0.31  0.31 88.63 S1.1 2.26 ©0.37 D.38 38.03  60.9
17,901 1.47 0.31  0.31 38.08  Sl.1 2.25 0.37 0.38 8.7  60.9
18,001 1.46 0.31  0.31 $8.13  %51.0 2.25 0.37. 0.38 98.12  69.9
18,101 1.46 0.31 0,31 %237 5.0 2.25 0.37 0.38 98.16  €0.8
18.201 1.¢5 ©0.31 0,31 59B8.20 51.0 2.25 0.37 D0.3B 98.18  60.8
38.301 1.46 0.31 D0.31 B8.23 S1.0 _ 2,25 0,37 0.38 98.22  60.8
18.401 T 1.46 0.31  €.3)1 98,27 51.0 2,25 0.37 0,38 98.26  £0.8
18.501 1.46 ©0.31 D.31 B8B.30  51.0 2.20 0,37 ©0.3B 98.25  $50.8
18.601 1.46 0.31 0.31 9B.34 5.0 2.28 0,37 D.38 98.33  60.8
18.701 1.46 0.31 0.31 98.41 5.0 2.26 0.37 D0.38 98.80  §0.7
18,801 1.45 0.31  0.3) 88.57  51.0 2,23 0.37 D.38 58.56  €0.7
18,900 1.4¢  0.31, B.31 98.82  50.9 2.22 D0.37 D.38 58.81  50.6
15.001 1.44 0.31 0.31 98.89  50.8 2.22 0.37 D0.38 98.88  £0.5
19.101 1.44 0.31  0.31 98.90  50.7 2,21  0.37 0.38 98.89  60.4
15.201 1.44 0.31  0.31 $8.81  50.7 2.21 0.37 D.38 $5.50  50.4
19.301 1.4¢ 0,31 0,327 $8.81  S0.7 2.21  ©.37 D0.38 98.90  60.¢
15.401 1.4 0.31 0.31 95.81  50.7 2.21 0,37 0.38 8B.50  60.4
19.501 1.4¢ ©0.31 D0.31 58,91 50,7 +2.21 0,37 0.38 98.90  60.48
19.601 1.4¢ 0.31 0.31 98.91 50,7 2.21 0.37_ 0,38 38.80 0.8
19.701 1.4 0.31 0,31 98.91  50.7 2.21 0,37 0,38 98,90  60.4
19.801 1.44 0.31 0,31 98,82  50.7 2.21  ©0.37 D.38 58.51  €0.¢
19,991 1.4¢ 0.31  0.31 8B.92  50.7 2,21 ©0.37 0.38 98,91 0.4
20.001 1.44 0.31 0.31 98.52  50.7 2.21 0.37 0,38 88.81  60.8
20.101 1.4 0.3% 0,31 98.92  50.7 2.217 0.37 0,38 58.91  €0.4
20.201 °1.4¢4 ©0.33 0,31 §8.92 S0.7 ° 2,21 0,37 0.38 9B.91 0.4
20.301 1.44  0.31  0.31 98,92  50.7 2.21 ©0.37 0,38 9B.9)  €D.4
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IneMTR {3P017

(21 3 L]

Slip Mech. Elec. Temm.
{3y W) DAY v (s
1.9¢ 0.3% 0.40 58.5)
1.9¢ 0.33 0.40 98.9)
1.4 ©0.39 D0.40 SB.91
1.92 0.3 0.2D 58.92
1.94 0,39 0,40 98.92
1.94 0.39  0.40 98.92
1.94 D0.39 0.40 598,92
1.94 0.33 Q.40 98.93
1.94 0.39 0.4b ©B.83
3.94 0.39 0.40 98,93
31.5¢ . 0.39 D0.40 98.354
1,93, 0.35 0.40 98.96
1.3 0.3% ©.39 87,93
1.87  0.32 _D.4D 97.52
1.8  0.33 0.40 97.97
3.97 0.33  0.40 9B.02
1.97 0.33  0.4D 88.07
1,97 0.3% D0.40 98.31
1,97  0.3% D0.30 98.15
1.97 0.39 0.0 58,19
1,87. 0.3%9 0.40 58,22
1.9 0.33 0.40 BE,25

©1.56 0.39 0.40 98.28
1.5 0.3% 0.40 98,33
1.96 0.39 D.40 98.40
1.96 0.3 0,40 538.5§
1.9¢ 0.33 0,40 $8.81
3.82 0,33 0.4D 9B.87
2.4 0.33  0.40 98.BY
1.94 0.3%  0.40 98B.89
1.5¢ 0.33 0.40 98.89
1,84 0.33 0.40 9B.BY
1.94 0.39 D0.40 98.50
1.8¢  0.35  0.£0_ 58,50
1.4 0.33 0.40 58.9p
1.9¢ 0.35 0.40 98.90
1.4 0.39 0.40 95.8p .
1.9¢ 0.39 D.4D 9B.8D
2.94 0.33 0.40 Sg,50
1.8¢  0.39  D.¢0 Se.81
3.94  0.39  0.40 98.92

ExrcEanss

woaz=ss
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BETRWSRPC T

Term,
I IRn}
‘61.8
61.8
1.8
62.8
51.8
€1,8
6.8
61.8
61.5
61.8
El.s
61.8
€0.2
§2.1
62.3
2.3
62.3
62.3
$2.2
62.2
62.2
62.2
62.2
62,2
&§2.1
2.2
2.1
61.%
.8
61.8
E1.8
£1.8
61.8
§1.5
61.8
51.8
£1.8
61.8
1.3
61.8
61.8
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Project: E4C-082,R2-PCCN R-19 Sht
Location; SONGS 2&3

Centract:

Engineer: Ric Cadiling

Pwnrsution' 4.0.40

Btudy Cases CASEY.B-A-DR

CCN No.
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Sec.1).93-Unit 3 Train A ESF bus 85 connected to its dedicated RAT and experignces & DBA with overlapping relay timer.

Bminsem PEFEREBERT RIS REBN L2 A I3 2L R 2 R g Py Ty ey

InéIR (3PD12 ) _'xz:dmn 13PC15 b} IndsTR |3P027 )

»oEss - ri-t 13 ops =& = =wre ¢ 4 f 3 2=y

Time 52ip ¥Mech. EBlez. Term Term. slip Mech., Elec. Term. Term. 5ltp Yech. ZElecd. Term. Term

. {sec.) (8} oy om0 VRY I (A} t %) (W) o vty X A} %) W)° IMd] Vv (R) X (ny
. 20.402 1.4 D.32 0.3 §58.%:2 50,7 2.21 0.37 0.38 58.91 60.4 1.94 0.33 0.40 98.91 61.8
20.502 .84 0.1 0.31 -98.92 50.7 2.22 0.3? 0.38 98.51 §0.¢ 2.94 0.39 "0.40 98.81 61.8
20.602 2.4 D.31 0.31 58.92 50.7 2.21 0.37? 0,38 58.92 60,4 .94 .39 0.4C 98.91 61.8
20.701 1.44° 0.02 D.31 58.93 50.? 2.2) 02.37 0.38 98.92 §0.¢ 1.94 0.39 b,40 s5g.91 61.8
20.801 . 1.04 0.22 0.3 $8.93 50.7 2.21 0.37 0.38 58,92 60.4 1.%4 0.29 * D.40 98.91 61.8
22.501 1.84 D.31 0.31 58.93 50.7 2.21 0.37 0.38 58.852 60.4 1.8¢ b.38 .O.CO 58.92 631.8
21.002 1.44 0.32 0.2 9B.83 50.7 2.21  0.37 ©0.38 98.92 60.4 1,84 0.3% -D.80 BB.52 61.6
21,101 1.44 0.32 0,31 55.93 50.7 2,21 0.37 0.38 98.52 §0.4 1.9 .39 g.4d0 88.%2 61.8
21.200 3.84 0.32 0.31 98.%4 80.7 2.21  0.37 0.3g 98.93 6D.4 - 1.94 .33 €.40 88,52 $1.8
"21,301 T 2.84 0,31 D.31 8.4 50,7 2.2)  0.37 0.38° 98.93 60.4 2.8 0.3% 0.40 9B.32 1.8

* 21,401 * 2.84 0.31 0.3) 58.%4 $0.,7 2.21 0.3? 0.38 5B8.93 ED.{- 1.84 0.39, 0.40 88.83 ° 1.8
21.502 1.4 0.3 D.312 §58.9¢ 50.7 2.2y 0.}7 0.38 858.9¢ §0.4 1.9¢ 0.39 0.40 9B.93 61.8
21.801 1.44 0.31 0.31°98.95 50.7 2.22 0,37 0.38 98.5%¢ £0.¢ 2.94 D.35 0.40 98.94¢ [
21.702 1.64 0.33 0.3) 58.95 50.? 2.21 0.37 0.38 58.55 60.¢ 1.5¢ 0.3% 0.40 "98.9¢ 61.8
21.801 1.4 0.32 0.31 58,97 50.7 2.2 0.37 0.38 B52.95 60.¢ 1.93  0.3% 0.40 98.85 61.8

: 22.901 1.4¢ 0.32 0,31 58.%8 50.7 2.21 0.37 0.38 98.%97 60.4 1.3 0.32 0.40, 98.95 61.§
22.002 l.4¢ 0.32  0.31 B53:00 50.7 2,22 0.37 0.38 B58.89 §0.4 1.83  0.3% 0.40 '58.98 61.8
22.101 1.4¢ 0,31 0.31 55.02 50.7 2.22 0.37 0.38 53.02 &p.¢ 1.83 0.33 0.40C 59.01 61.8
22,201 1.43 0.31 0.21 85,05 50,7 2.21 0.37 0.38 59.Q4 6C.4 1,53 0.33 0.40 89.¢4 61.8
22.301 1.43 0.31 0.3 55.08 50.7 2.21  0.37 0,38 99.07 _ 0.8 1.93 0.39  0.40 99.06 61.8
22.401 1.43 0.31 0©.31 $5.09 50,6 2,21  0.37 0.38 33.08 0.4 1.93 0.39 0.60 9%.07 63.7
22.501 1.¢3 0©0.31 0.31 $8.55 50.5 2.2t 0,37 0.38 9B.54 60.2 1.3 0.39 0.40 99.94 £1.5
22,601 c .44 0.31 0.31 98.80 50.7 2.21 0.37 D.38 98.8% 60.4 1.94 Q.39 0.40 98.88 61.8
22.701 1.¢84 0.31 0,31 398.89 £0.7 2.21 0,37 0.38 98.88 60.¢ 1.5¢ 0.39 0.¢60 98.87 61.8
22.801 1.4¢ 0.31 0.31 98.8% 59.7 2.21  0.37 0.38 98,88 0.4 1.94 0.38 0.40 DB.87? $2.8

« 22.901 1.484 0.1 0.31 98.8% 50.7 2.21 0.37 0.38 98.88 60.4 1.94 0.39 0.40 58.87 6l1.8
23.003 1.44 0.3t 0.31 4§8.85 50,7 2.21 0,37 0.38 98.88 60.¢ 1,84 0.39 0.40 98,87 €1.8
23.161- 3.84 0.31 0.31 58,89 50.% 2.21 Q.37 0.38 98.88 6€0.4 1.94 0.33 ©0.20 98,p8 61.8
23.201 1.4 0£.31 0.31 85.89 50.7 2.21 06.37 D0.38 98.88 60,4 1.94 0.39 0.40 98.88 Ei.8°
23.301 1.44 0.31 ©0.32 58.83 50.7 2.28 0.37 ©0.38 58.88 60.4 1.94 0.39 0.80 58.88 Gi.8
23,401 2.4¢ 0.31 0.31 38.83 50.7 2.2y 0.37 0.38 B3B.8% 60.4 1.94 0.39 0.40 98,88 61.8
23.502 1.4¢ 0.31 ©.31 96.30 50.7 2.2y 0.37 0,38 98.B9 60.4 1.53¢ ©.33 0.40 98.88 ‘61.8
23,801 .88 ©£.32 0.31 98.50 50.7 2.21 0.37 0.38 98.83 60.4 1.9¢ 0.39 0.40 98,88 Gl1.8

” 23.701 1.4¢  0.31 0.31 96.30 50.7 2.24  ©.37  0.38 .98.89 60.4¢ 1.8¢ 0.39 0.40 58,89 51.8
23.801 .44 0.31 ©.31 98.50 50.7 2.21  0.37 D.38 98.89 ‘60.4 1.9 0.39% 0.4D 58,85 61.8
23.801 1.4¢ 0.31 0.31 98.50 50.7 2.21  0.37 0.38 98.89 60.4 1.594 0.39 0.40 98.83 B1.8
24.002 1.4¢4 0.32 0.31 58.?0 50.7 2.22 0,37 0.38 38.89 60.4 1.84 g.33 0.40 98.8% €1.8
2¢.101 1.4 0.2 0.31 98.51 50.7 2.21  0.37 0.38 58.580 60.4 *1.5¢ 0.39 .80 98.8% 61.8
24,201 1.4¢ 0.312 0.31 58.51 50.7 2.23 0.37 0.38 98.90 60.¢ 1.94 0.33 0.40 95.89 61.8
24.301 1.6¢ 0.31 0.31 $8.91 50,7 2.21 0.37 0.38 858.50 60.4 1.5¢ Q.39 0.40 98,89 61.8
24,401 1,44 . 0,31 38.81 50.7 2.21 0.37 0.38 98,90 €0.4 1.84 0.39 0.40 9B.8Y 6.8
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Sec.11.9A-Unit 3 Trasn A ESF bus is conmnected to its dedicated RAT and experiences s TBA
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SRETEZE
Time

{Sec.)
24,50
24.601
2.70)
24.6801
24.901°
25,001
25.101
25,201
25.301
25,401
25.501
25.601
25.701
25.801
25.901
26.021
26.101
26,201
26.303
26,401
26,501
46.601
26.701
26.801
26.801
27.001
27.101
27,201
27.303
27.402
27.502
27.601
27.70
27,601
27.802
28,001
28.102
28.201
28,301
28.401
28.502
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S1ip Mech, Elec. Term. Term. S1ip Mech. Elec., Term.
sy o o) vHs) X A (%) (e} W) V(%)
1.4¢4 0.31 0.31 98.31  50.7 2.21 ° 0.37, 0,38 98:5D
.44 _0.31 0.31 38,91  50.7 2.2 .37 D0.38 5B.%D
1.4 0,31 0,31 88.91 50.7 2.7 0.37 0.38 98,90
1.44 0.3 0,31 98.92 50,7 2.2 0.37 0.38 98,51.
1.4¢ 0.31 ©0.31 5B.§2  50.7 2.21 0,37 0.38 B8B.%1
1.44 0.31 0,31 98.32  $0.7 2.23  0.37 0.38 98.91
1.4¢ ©0.31 0.31 $8.92  S0.7 2.21  0.37 .0.38 8E.91
1.¢¢ 0.31 0.31 98.52  50.7 2.21 0.37 0.38 58.91
1.¢4 0.31 0.31 §8.92  S50.7 2.21° 037 D.38 98.91
1.4¢ 0.31 0.31 98.92  S0.7 2.21 0.37 0,38 88.91
.44 0.31 0.3% 98.32  S0.7 2.21  0.37  0.38 98.92
1.4¢ 0.31 0,31 9B.33  30.7 2,21 0.37 -0.38 98.92
1.4¢  0.31  0.31 98,93  50.7 2.21 0.37 D0.38 98.82
1.44 0©0.31 0,31 9B.93  S0.7 2.21  0.37 0.38 98.92
1.4 ©0.31 0.31 96.93  50.7 2.21 0.37 0.38 98.92
1.4¢ 0,31 0.31 58.93 50,7 221 £.37 0.3B 98.92
1.4 ©.31 ©0.31 98.51  50.1 2.21 0.37 0.38 98.92
1.44 0.31 0.31 58.94  50.7 2.21  0.37 0.38 98.93
1.44 0.31 0.31 98.94 5C.7 2.721 0.37 0.28 $98.93
1.4¢ 0.3 0.§1 98.94 50.7 2.21 0,37 0.38 9$8.93
1.44 . 0.31 0,31 98,95  50.7 2.21 0.37 0.38 98.%¢
1.4¢ 0£.31  0.31 98.85  50.7 2.21  0.37 0.38 98.9¢
1.4¢ .0.31 " 0,31 88.96 50.1 2.21  ©0.37 0.3& 93.95
1,4¢ 0,31 0.31 98.97  50.7 2.21° 0,37 “0.38 98.58
1.4¢ 0.31 0.31 98.98  50.7 2.21  0.37 0.38 98.37
1.¢¢  0.31 0.31 93.00 50.7 2.21  0.37 ©0.38_98.99
3.4¢ .0.31 0,31 59.03 50,7 2,21 €.37 0.38 93.02
1.63  0.31 0.31 99.06 0.7 .2.21  0.37 0.38 95.05
1.43  0.31  0.31 $3.06 50.7 ‘2.21  0.37 0.38 9%.07
1,43  0.31 .0.31 53.09 50.6 ~ 2,31 V.37 0.38 59.08
1.43 0.31 ©.31 93.09  50.6 2.21 0.37 ©.38 99.08
1.43 0.31- 06.31 93.09 50.6- 2.21 0.37 0.38 93.08
1.43  0.32 0.31 83.09  50.6 2.21 0.37 ©.38 33.08
1.43  0.31  0.31 $9.09  S0.6 2.21 0.37 0.38 99.08
31.43  0.312 0.31 33.09  S50.5§ 2.21 0.37 0.38 99.08
2,43 0.31  0.31 855.05 50.6 2.21  0.37 0.38 93.08
2.43  D0.31  0.31 $9.09  50:5 2.21 0.37 0.38 93.08
1.43  0.31  ©.31 $3.09  50.6 2.21 0.37 0.38 $9.08
2.43 0.31 0.31 95.09  50.6 2.22 0,37 0.38- 59.08
1.43  0.312  0.31 $5.09  50.6 2.21  0.37 0.38 93.08
.43 0.31 0.31 99.05  50.6 2.22  0.37 0.38 33.08
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Term. 51ip Mech. Elec. Tern:
I (A (8) D) ) v (%)
0.9 1.58 0.39 D.40 99.5p
60.8 1.9¢ 0.3 O.¢0 98.90
60.4 1.9¢ 0.39  0.40 58.90
60.4 1.94 0.39  0.40 98.5p
0.4 1.9¢ 0.39  0.80 98.90
§0.4 1.84 - 0.35  0.4D 52.90
§0.¢ 1.9¢ 0.39 .40 98.9D
0.4 1.5¢ 0.39 D.4D0 9B.91
60.4 1.9¢ 0.39 ©0.4D 98.9)
50.4 1,94 0.33 0.0 88.9)
60.4 1.9¢ 0.39 0.0 98.51
60.4 1.9¢ 0,32 - D.aD 98.31
€0.a 1.84 0.39 D.40 88.95)
50.4 1.9¢ D0.3% 0.40 SB.91
§0.6 1.5¢ 0.39 0.40 38.92
60.4 1.9¢ 0.39 0.4 98.92
60.¢ 1.9¢ 0.39 0.40 98.92
60.8 1.9¢ 0.39 ©0.20 8p.82
60.4 1,9¢ 0.39 0,40 98.952
60.4 1.4 0,39 .40 98,53
60.4 1.9¢ 0.35 0.4 9B.53
60.¢ 1.94 0.35 0,40 D58.92
60.4 1.9¢ 0.35 0.40 9B.54¢
60.4 1.93  0.39° 0.40 9B.55
$0.4 1.83  0.39 0.60 98.97
604 1.3 0,33 0.¢0 98.99
0.4 1.93 0.35 0.40 99.p2
60.4 1.93  0.39  D.40 99.0%
60.4 1.93  ©.33  0.4D0 99.p§
50.4 1.93 0.35 ©0.40 89.07
£0.3 1.93  0.39 0.40 99.08
60.3 3,93 -0.39 0.40 89.08
60.3 1.93  0.39 0.40 99.08
€0.3 1.93 0.33° 0.40 99.08
60.3 1.33 0,39 ©.20 99.p8
60.3 1.93  0.35 0.40 89.08
60.3 2.83  0.39  ©.40 93.08
60.3 1.93 0,38 0.40 $9.08
60.3 1,93 0.39 0.40 99.08
‘§0.3 1.83 0.39 0.40 93.08
§0.3 . 1.93 0.35 0.40 $9.06
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1.8

1.8
61.2
61.5
6.8
£1.8
62.8
51.8
6.3
51.8
61.9
£1.5
61.3
61.8
£1.8
61.8
£1.8
61.8
61.8
£1.8
61.8
1.8
1.8
61.8
_61.8
51.8
61.7
51.7
£1.7
1.7
51.7
£1.7
61.7
£1.7
61.7
€:.7
1.7
61.7

e e R O TTETT

.
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InEMTR- (37032 S )} IndMTR (3PD1S )} IndeTR {3POLT7
BRAZSEIRE N A CERATERE I EORSARRCERESRBBESS BECEREIREERAR L] s, bt 2 2 2 ] - 133 )
Time Elip Mech. Elec. Term. Taxm. S1{p Mech. PElec. Term. .Term. §14p Mech. Elec. ':e'xm. Term.
.o -iSec,} () M W) VW XAy {8) {9} iy VIS) I {A) () O 0wl v is) X (a)
28,601 1.43 0,31 0,21 $9.08  50.6 2.21 0.37 ©D£.38 §9.0B  €0.3 1.83 0.22  0.40 99.pp £1.7
2§.701 1,¢3. 0,31 0.31 $9.05  S0.6 2.21 0.37 0,38 99.08  60.3 1,93 0.39 0.40 93.0B 61.7
28.801 3.43  0.32 0.31 99.03  50.6 2.21 0.37 ©0.38 55.08  60.3 1.3 0.3 0.40 53.08 51,7
28.501 1.43 0,31 0.31 85,09 5D.6 2.2 0.37 0.38 99.08  60.3 1,93 -D.39 D.40 D9.0g $1.7
29.00 1.43  0.31 0,31 59.0%. SD.E 2.21  0.37 0.3 95.08  60.3 1.83  0.39 O.¢0 99.08 61.7
29.101 1.4 0£.31 0.31 99.09  S0.% 2,21 0.37 ©0.38 59,08  £0.3 1.93 0.39 0.40 §9.08 €1.7
29.201 1.43 ©.32 0.31 99.0% 50.6 2.21 0.37 0.38 39.08  60.3 1.83 D.33 0.40 59.08 51.7
29.301 1.43 ©0.31 D.31 99.09  SO.6 2.21  0.37 D0.33 99.08  6D.3 1.93  0.3% 0.40 99.08 61.7
29.401 1.8 0.31 0.31 $£9.63  SD.6 2.21 0.37 0.38 93.08  €0.3 1.93  ©,359 D.40 99.68 1.7
29.501- 1.4 0.3)  ©0.31 $9.09  S50.5 2.21 ©€.37_ D.36 99.08  60.3 1.3 0.39 0.40 89,08 6.7
29.601 1.43  0.31 0.31 93.09  50.6 2.21 0.37 D.38 29.08  §0.3 1,93 0.33 0.40 s59.08 61.7
29.702 3.43  0.31  0.312 99.09  50.§ 2.22 0,37 0.38 53.08  £0.3  +1.93  0.39 - D.40 99.08 . £1.7
29.801 1:43 031 D31 99.09  50.6 2.21  0.37 0©.33 99.08B  £0.3 1.83 0.39  0.4D 95.08 62.7
29.901 1.43 0.31 0©.31 93.09, 50,5 2.21 0.37 D.3B 95.08 §0.3 1.93 0.3% 0.40 99,08 6.7
30.001 1.43  0.31 0.31 93.09 50.6 2.21  0.37 0.38 99.08  60.3 1.93  0.39  0.40 99.08  £1.7
30.101 1.43 ‘0.3 0.31 $9.69  50.6 2.21 ©.37 © 0.38 93.08  £0.3 1.93 0.3%9 0.4 99.08 €1.7
30.201 .43 0.31 0.31 5%.09  S0.§ 2.21  D.37 D0.38 99.08  5C.3 3.3 8.3% D.40 59.08 €1.1
30.301 1.43 .0.31 D.33 93.09  S0.6 2.21  0.37 0.3B 95.08  6D.3 1.93 * 0.39  0.40 959.p8 61.7
30.401 1.43 0.31 0,31 99.09 50.6 2.21 0.37 D0.,38 $9.08  €0.3 1.53  0.3%  0.40 99,08 61.7
30.501 1.43  0.31 0.31 89.69  50.6 2.2 ©0.37 ©0.38 99.08  60.3 1.93 0.39 0.40 99.p8 61.7
30.601 2.3 0.31 0,31 95.08  50.8 '2.21 ©.37 0.38 55.08  6C.3 2.53 0.35 0.40 99.08 61.7
30.701 3.63 0.31 5.31 9.9  50.5_  2.21 .37 ©0.38 99.08  £0.2 1.92 D0.35 .40 99.08 61.7
30.801 1.43  0.31 D.31 93.09 50,6 2.21 0.37 0,38 99.08 0.3 1,53 D.39 0.40 95.08 1.7
20.902 1.43 0.31 ©0.31 83,09  S50.6 2.21 0,37 0.38 99.08  60.3 1.93 0.39 ©0.40 989.08 51.7
31.001 1.43  0.31 0.31 99.09  S0.6 2.21  0.37 0.38 59.08  €0.3 1,83 0.3  ©€.40 $9.08 61.7
1n.10 1.43 0.3t 0.3} $9.09  50.6 2.21 ©0.3? 0.38 59.08  §0.3 1.92 0.28 0.¢0 59.08 61.7
. 31.201 1.93  D.31 D.31 95.08  S0.6 2.21  0.37 0.38 99.08  60.3 1.93 0.3  D.40 99.08 61.7
31,302 1.3 0.31° 0.31 9$.0%  50.F 2.21  0.37 0.38 $9.08 0.3 1,83 0,39  D.¢0 93.D8 61.7
31.401 1.43 °0.31 0.31 83.09  50.6 2.21  0.37 0.38 §9.08  60.3 1.93  0.39  0.40 89.08  £1.7
31.501 1.43 0.33 ©0.31 99.09 Se.6 -2,21 ©0.37 ©0.38 93,08 6C.3 ' . 1.9 0.3 0.0 89.08 §1.7
31.601 1.43  0.31 D0.31 $5.09  50.6 2.21 0.37 D0.38 59.08  6D0.3 1.3 ©.39 0.40 59.08 6.7
31.701 1.43  0.31  0.31 §9.03  '50.% 2.2} 0.37 0,38 99.08  £0.3 1,93 ©0.39 D.eD S5.08 51.7
31.802 1.43 0.31 ©.31 393.09  50.6 2.21 0.37 ©.38 93.08 0.3 1.93  0.33  0.40 99.08 61.7
' 31,802 1.43  0.31  0.31 $5.09  50.6 2.21 0.37 0.38 $3.08  60.% 1.93  6.3% ©.40 359.08 €1.7
«* 32,001 1,43 0.3 D.31 53,09  S0.% 2.21 ‘0,37 D.38 99.D8  6D.3 1.3 0.39 0,40 99,08 61.7
32,101 1.43 0,31 0,31 99,05  §0.,6 2.21 0.37 0.38 99.08  60.3 1.93  0.3% 0,40 99.p8 61.7
32.201 1.43  0.31 0,31 99.09  50.€ 2,21 0.37 0.38 93.08  60.3 1.93 0.3 0.40 93.08  61.7
32.301. .43 ©0.31 031 389.03  50.4 2.21 0.37 0.38 99.08  50.3 1.93  0.39  0.40 99.08 61.7
32.401 .43 0.21  0.31 99.t9  50.5 2,21 0.37 -0.,38 9$3.08 60.3  1.93 b.39 0.40 B55.08 61.7
32.501 2.46 0,31 0,30 $5.82  46.D 2.21° 0.37 0.36 95.41  55.9 1.93  0.39 0,38 §5.42 55,7
32.501 1.55 0,31 0.31 §5.12  52.2 2,40  0.37 0.38 95.11  62.4 2,08 0.39 0.3% 55,10  63.D
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Sec,11.9A~Unit 3 Train A ESF bus §s ccnnected t; its dedicated RAT and experiences a DBA with cverlapping relay timer.

ESURRES® L L2 L » SEBZTRBEBEES TECRER SmEZ CTEARPENTHRT x SXETERER - FRes=z:szczo=sy
IWEMTR (39022 }  InaMTR (3P035 - ) IneMTR (3P017 )
wowamen SRR RINES NI ANIERNNERS R RSN TN rEpRRRas=SxE cunen LT TT ] LT T ==
Time S1ip Mech, Elec. Tezm. Term. Slip Mech. Elec. Tearm, Temn. Slip ¥Mech, Ble_c.' Term. Term.
(Sec.] {8) (W) (kW) VYV {3} T (Al (2] ()l ) Vi) I (R ey () ey v (%) 1 1n)

.

32.701 3.55 0.31 0,31 5.1 52.2 2.41  0.37 0.38 55.15  62.4
32.8m 1.56 °'0.31 0.31 95.28°  52.2 2.40 0,37 0.38 95.23 62.¢
32.801 1.5 0.31 0.31 §5.35  52.2 2.40 0.37 0.38 95.3¢ §2.¢
33,002 1.55 0.31 ©.31 8§5.70  52.2 2,39 0.37 0,38 95.63 2.5
33.an .52 0.31 90.31 96,32  51.9 2.3 ©0.37 D0.38 96.31  E2.D
33.201 152 ©.31  0.31 36,39 51,9 2.3¢  0.37 0.38 95.39 61.8
33,301 1.82 0,31 0,31 96.42  51.7 2.34 0.37 0.38 956.41  61.B
33.401 1.52  0.31  0.31 96.4¢  52.7 2.34 .37 0.38 36.43  61.7
33.501 2,52 D31 D.31 $6.46 5.7 2.3¢  0.37 0.38 B6.45  61.7
33.501 1,52 D31 0.31 9648 517 2.33  0.37 D.38 395,47 B1.7
31,701 1.52 0.31 0.31 96.50 $1.7 ¢ 2.33  0.37 0.3B 96.49 £1.7
33.801 1.51 0.31 0.31 96,51  51.7 2.33  0.37 0.38 36.50 -.

+  31.301 1.5 0,31 ©.31 96.53  32.7 " 2.33 0.37 0.38 96.52  61.7
34.021 1.51  0.31 -0.21 96,55  51.7 2.33 | 0,37 D0.38 55.54  £1.7
34.103 1.50 0.31 0,31 96.56  51.6 2,33 0.37 D0.38 56.55  61.7
420 1.51 0,31 0.31 96.58 S1.§ 2.33  0.37 0.38 96.57 61.5

-+ 34.301 1.51 0.31 0,31 86.59 51.6 2.33  0.37 0.38 56.58  63.6
1.5

1.5

-——————

10 0.35 0,40 95.12  £3.3 .
16 ©0.3%  0.40 " 95.22  53.9
.10 0.39  0.40 95.3¢ 3.8
09 0.35 D.40 $5.69  G4.0
.DS D.33 0.4D0 $6.32  63.¢
04 0.39 0.40 56.38 . 63.1
.00 0.33  0.40 96.40  £3.2
68 0.35 0.40 96.42 3.1
04 0,39 0.40 96.44  63.1
0.39 D.40 96.46  §3.3
.04 0.33 0.40 B96.¢B  £3.3
.64 0.33 0.40 86.50 g1
.04° ©.33  0.40 86.527 3.1
.08 0.35 0.40 96.53  ¢3.:
.08 0.33  0.4D 96.55  §3.12
.0¢ ©.39 0.40 86.56  g3.1
.04 0.33  0.40 Y86.58  ¢3.1
63.0
£3.0

o
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3s.402 2 .0.31 0.31. B6.52 51.6 .7 2.23 0.37" 0.38 96.8D 61.6
3¢.502 1 0,31 D.31 95.62 51.6 2.33 0.37 0.33 96.61 6.6
34.60 1.51 0.31 0.21 95.8¢ 51.6 2.33 D0.37 0.38 96,63 61.6
* 34.701 1.5 .0.31  0.31 96.65 51.6 2,33 0.37 0.38 86.64 61.6
3¢.801 ° 1.51  0.31 0.31 56.67 §1.6 2.33 0.37 0.38B 95.66 61.6
3¢.902 1.52  0.3r 0.31 D9&.58 S1.E 2.33 02,37 0.38 56.87 61.6
35.001 1,51 0.31 D.3) S§5.70 S1.6 . 2.32° 0.37 0.38 95.69 61.5
35.101 1,52 0.31 0.3 3.7 51.6 2.32 0.37 0.38 95.70 61.6
35.201 1.52 ©.3) 0.31 96.73 51.6 2.32 0.37 0.38 96.72 E1.6

<
W

0.39 0.40 9§§.%5
.03 D.39 0.40 95.61
0.38  0.40 S56.62 53,0
.03 0.33  0.40 86.64  63.0
.03 0.39 0.40 96.65 53.0
0.33 0.40 %6.67 631.0
.03 0.33 0.40 96,68  &3.0
.03 D.33  0.4D 96.70  €3.p
.03 0.39  0.40 86.71 63.0

-
[~4
W

. 35,301 . 1.5} 0.31 D0.31 %6.75 51.6 2.32  0.37 0.38 95.73  61.6 .03 0.33  0.40 96.73 63.C
35.401 1.52  ©0.31  0.31 96.76  51.6 2.32 *0.3? 0.35 95.75 61,5 .03 0.39 0,40 355.78 63.0

35.501 1.52  0.31  0.3)1 96.78  51.6 2.32  ©0.37 0.3B 96.77  631.5 .03 0.39  0.40 96.97  £3.0

35.601 1.51  0.31 0.31 96.81  51.§ 2.32 0.37 0.38 96.80  61.5 .03 0.339 D.¢0 96.79 63.0

- 35.701 1.1 0.31 0.31 96.83  51.5 2.32 0.37 ©.3B 85.83  61.5 .03 ©€.33 0.40 96.82 £€2.9

‘35,801 1,50 ©0.31 0.32 96.87 51.5 2.32 0.37 D.38 95.85 §1.5°
35.30 1.50 0.3 Dp.31 96.83 51.5 2.31  ©0.37  0.38 96.52 £1.5
36.001 1.5 0.31 0.31 97.0¢ 1.5 - 2.31  0.37 0.38 97.03 61.5
36.101 1.5¢ 0.32  0.31 97.28 51.5 2.30 0.37 0.38 97.27 €1.5
-+ 36.202 2.47 0.31 D.31 57.82 51.6 2.27 0.37 D0.38 §7.31 61.5
36,300 | 1.45 0.3 D0.31 98.42 51.2 2,23 0.37 0.38 $8.41 61.0
36.401 1.46 0.31 0.31 53,61 50.9 2.24 0,37 0.38 $8.5% §0.6
36.501 1.45 ©0.31  0.31 98.6¢ 0.9 2,23 0.37 0.38 838.63 60.6
36,801 1.45 ©0.31 0.31 93.68 50.8- 2.23 0.37 0.38 98.87 60.5

36.702 .45 0.3 0.31 58.67 50.8 2,23 0.37 0.3 98,67 60.56

~

0.39 0.40 96.86 62.9
0.39  0.40 96.92 £2.8
0.39 0.40 97.02 62.3%
0,33 0.40 97.26 62.9
0.38 0.40 97.80 B3.1
0.39 0.40 298.81 62.5
0.39 0.¢p 98.59% 6z2.0
0.33 0.40 98.63 §2.1
6.33 0.40 9B.66 €1.9
0.39 0.40 58,66 52.0

~
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Project: EA4C-082,R2-PCCW N-19 Shtz___o_f_{'_‘s

Locaricn: SONGS 283
Contracts
£ngineer: Ric Cabiling

DYNAMIC STABILITY

ERZEEDNSETOERESESEIED

PowerStation 4.0,4N

Study Case: CASEI.B-A~OR

" CCN No.

Page:
Tate:
SN:

File:

isl

06-13-2005
SCALEDISCN

Scngs23

Sec.11.5A-Unit 3 Train A BSP bus is cennected tp its dedicaten RAT and experiences a DBA with averlapping relay timer.

el A Tt Ll d L LY e A  ppagn

Ind4TR (3PO17

!

BERNERSN BEPER EBRERY CARENERNENIECNESRESCERN L1 g naney v
15dTR (3P012 "3 InawTR (3P01S

= Ruws S|E=W DEBSRCCUTw eRge $- 13 LY 1 F-1 4
Time S)ip VMech. Elec. TRrm. Term. Slip Yech, Elec. Term. Term, Slip
tsec.) 1) bWy e VIR . X (A E9) o), o VIN) T (R} {v)
36.801 2.45 0.31 0.31 98.68  50.8 2.23 ©.37 0,38 98,67 60,5  -1.85
36.501 1.¢5 0.31 0.3} 58.68  S0.8 2.23 0.37 0.38 §B.67  60.5 1.55
.+ 37.001 1.45 ©0.31 0.31 98.68  50.8 2.23, 0.37 0.38 92,67  60.5 1.35
37.101.  1.45 ©.31 0.31 98.68 ,. 50.8 ~ 2.23 0.37 0.3 98.67  60.§ 1.85
a7.201 1.45 0.31 0.31 93.68 S0.6  .2.21 0.37 0.38 98.67  £0.S 1.95
37,301 1.45 ©0.31 -©£.31 98.68  S0.8 2:23  0.3) C.38 98.§7  60.5 1,95
37.400 1.45 0.31 .31 $83.68  50.8 2.23  0.37 0.38 98.67  60.5 1.85
37.501 1.45 0,31 B8.31 9B8.68  S0.B 2.23 0.37 D0.38 8.6  §0.5 1.95
37.601 1.45 0.31 .31 98.68 _ 50.9 2.23  0.37° 0.38 9B.E7  60.% 1.9%
37,701 - -1.45 D31 0.3 $§B.ER  SD.8 2.23  0.37 0.38 98.67  §0.5 1.95
- 37.801 2.45 0.3 0.31 $8.68  50.8 2.23 0.37 0.38 98,87 60.5 - 1.35
37.801 2.45 0.3% 0.3) 58.68  50.8 2.23 8.37 0.38 98.67  60.% 2.95
38.001 -- 1.45 0.31 0.31 3B.68 50.8 2.2 ©0.37 0.38 9B.67  60.5 1.85
18.101 1.45 0.31 0.31 98.68 S50.8 .2.23 0.37 0.38 98.67 60,5 1.85
38,201 . 1.45 0,37 0.31 9.8  50.8 2.23  0.37 0.38 98.67 _ £0.5 1.35
3£.301 1.45 0.31 0.31 9B.68  50.B 2.23 0.37 0.38 9B.67  60.5 1.85
38.401 3.45 ©0.31 ©0.31 98,88  SD.B 2.23 0.37 D.38 98.57  60.5 1.85
38,501,  1.45 0.31 0.31 98.68  5D.8 2.23 0.37 0.38 98.57  60.3 1.95
38.501 2.45 0.3) D0.31 $8.68  50.8 2.23  0.37 0.38 858.67  §0.5 1.85
33.702 2.45 ©0.31 0.3) 8B.58  50.8 2.23  0.37 0.38 98.67  60.5 1.88
38.801 1.45 0.31 0.31 98.68  50.8 2.23 0,37 0.38 9B.67  60.5 1.95
36.901 1.45 0.31 0.31 58.68 50,8 2.23 €.37 0.38 5B.67  60.5 1.85
39.001 -1.¢5 06.31 0.31 96.68  §0.8 2,23 0.37 0.38. 98.67  60.5 1,95
33.101 1.45° £.31 0,31 9B.6B  50.B°  2.23 ©0.37 0.38 53.67 €0.5 1.95
39.20 1,45 ©0.31 0.31 58.68  50.B 2.23  0.37 D.3B 9B.67  60.5 1.95
39.301 1.45 ©0.31 0,31 98.68  50.8 2.23  0.37 0.38 98.67  £0.%5 2.95
39.401 3.45 ©.31 0.31 93.§8  50.8 2.23  0.37 0.38 98.687  60.5 2.95
33.501 1.45 ©0.31 0.31 93.68 ' Sb.8  ‘2.23 0.37 0.38 98B.6T 0.5 1.95
35.501 2.45 0.32 0.31 B53.68 50.8 2.23 0.37 0.38 98.67 60.5 1.95
35,701 .45 ©0.31 ©0.31 $8.68  50.8 2.23 6.37 0.38 58.67  60.5 1.35
35.802 1.45 0:31 0.32 98.68  %50.8 2.23  0.37 0.38 B2.67  6€0.5 1.95
33.301 1.45 ©.31  0.31 58.68  30.8 2.23  0.37 0.38 98.67  €0.5 1.95
1.45 0.31 0.31 98.68  50.8 2.2 0.37 0.38 98,67 60,5 1.95

40.000

o e et o

- o p—— e i tm s B Som 44 Mo

.

¥ech.
{3}
0.29
0.38
0.315%
0.39%
0.39
0.38
D.3%
D0.39
p.39
0.39
0.38
6.39
0.35
0.39
0.39
0.3%
D.3®
0.3%
0.29
D.38
0,39
0.39
0.39
0.39
0.39
0.3%
0,39
0.39
0.38
0.39
0.38
0.3%
0,39

.

Elec.
)
0.40
0.40
.40
0.40
0.40
0.40
0.40
Q.20
.40
0.40
0.40
0.40
0.40
C,40
c.s0
0.40
0.20
0.40
€.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
b.40
0.40
0.40

« 0.40
0.40
.40
0.40

Term.
v ()
98.67
88,67
98.67
98.67
98.67
98.67
98.67
98,67
98.67
98.67
98.67
98,67
98.67
9B.67
9B.57
98.67
98.67
98.67
98.67
-98.87

"-88.57

98.67
58.67
98.67
95.67
58.67
98.67
98.67

98.67 °

88,67
98.87
88.67
98,857

St s ans e e smrane

41
Term,
I (A

8§1.5
61.9
61.9
61.9
1.9
. 61.9
6.5
61.9
61.5
€1.9
£1.9

Te BL.9

1.5
61.9
61.2
61.5
61.9
61.9
61.8
£1.9
81.9
61.9
£1.5
61.9
El.9
61.9
61.9
51.8
1.9
61.8
61.0
61.5

51.9<:}——-—-
PoS T SED.
FRIPOIL
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Project: EIC-082,R2-PLCN N-19 Sht 5__25‘_!s
Location: SONGS 2i3

Contract: R '
Bngineex: Ric Cabiling

DYNAMIC STABILITY

EEEERXCCETRESRENRETE

fowerStation §.0.48

Study Case: CASBI.B-A-OR

CCN No.

Page:
Date:
aN:

Pile:

232

Songs2

Sec.11.9A-Unit"3 Train A BSF bus is connected

snmsEn SxcsSowsNEwE

— o

06-13-2005
SCALEDISON

3

et e, ————-

to its dedicated RAT and experiences a DBA with cverlapping relay timer,

SRADESRREUECETY

ea=x

InAMTR (3A275-2 }  IndMTR I3E399
DRTAESRE PERFREIZINExE ==mEy -BI.‘-'- EREVED - i i1 214

Time slip Mech. Elec. Term. Term. 8lip Mech. Elec. ‘Texm.
(sec.) (t) o) sy VM T (N1 0m) oW V(Y
0.030  100.00 0.00 0.00 _ 0.00 9.0 100.00 Q.00 0.00- .00
0.002 100.00 .00 D.00 0.00 5. 100.00 0.00 0.00 0.0
0.301 200.00 5.00 0.0 D.DD 0.0 100.00 0.00 0,00 D.0O
0.201 * 108.00 ©0.00 D0,08. 0,00 .D.D 100.80 D.00 0,00 P.0O
0.301 100.00 D.00  0.060 £.0D 0.0 300.00 ©0.00 ©0.00. D.bO
0.401 200.00 ©.0D D.00 D.0D 0.0  300.00 D.00 £.00 .00
0.501 100.00 ©0.0C- 0.00 0.00 6.0 3100.00 0.00 0.00 ©0.00
0.601 1060.03 ©0.00 0.00 0.00 0.0 100.00 C€.00 0.00 0.00
0.701 100.08 ©0.00 08.06 0.00 0.0 100.00 ©.00 0.00 0.00
0,802 100.00 ©0.8¢ 0.00 .00 0.0 100.00 0.00 0.00 0.00

p.50L 100,03 ©.00 ©.00 D.00 0.6 100.00 ©0.00 D0.00 0.00 .
1.001 100.00 0.00 0.00 0.00 0.0 100.00 0.00 D.DO D.00
3.101 100,00 D.00 0.00 D0.00 0. 100.00 0.00 0,00 0.00
1.201 10p.00 0.00 p.GO  0.DD 0.0 100.00 ©.00 0,00 0.00
1.301  200.0¢ 0.06 0.80 ¢€.0D 8.0 100.¢0 0.00 .03 ©.00
1.401 100.00 D.00 0.CO 0.0D 0.0 100.00 ©.00 C€.00 0.0
1.501 100,05 0.00 D0.00 C.00 0.0 100.08 ©.06 0.00 0.00
1.601 100.00 ©0.00 O0.00 0,00 0.0 180.00_ 0.00 ©0.00 0.00
1.701 100.€0 ©0.60 O0.00 0.00° 0.0 100.60 0.00 0.00 0.00
1.801 100,00 0.00 0.00 0.00 0.0 166.00 ©.06 0.80 0.00
1.301 108.00 D.00 0.00 0,00 0,0 100,00 ©0.00 0.00 0.00
2.001 100.00 ©0.50 0,00 0.00 0.0 100.00 0.00 * 0.00 0.0
2.101 100.00  0.00 D0.00 0.0 0.0 100.00 D0.0D 0.00 ©0.00
2.201 100.tD 9.00 00D 0,DD 0.0 100.080 0.00 ©.00 D.DD
2,301 100.00 0.00 0.0C D0.0D 0.0 1C0.00 0.00 0.00 0.0
2,401 100.00 ©0.00 0,00 0.00 0.0 100.00 0.00 ©0.00 0.00
—-2.501 100.00 0.00 0.00 ©.00 0.0 100.00 0.01 0.04 75.48

2.601 200.08 0.86 0.00 0.00 0.0 98.18 0,00 .10 73.31.,
2.701 200.00 0.00 0.00 ©.00 0.0 96.38 0.00 0.10 173.35
2.802 100.00 0,00 0.00 0,00 0.0 94.57 0.00 0.10 73.49
2.901 200.00 ©0.00 D.0O  D.0D 0.0 92,77 0.00 0.10 73.57
3.001  100.00 ° 0.00 ©.00 D.0D 0.0 90.97 0.00 D.D9 73.87
3.101  300.00 0.00 Db.6D 0.DD 0.0 89,17 ©0.00 0,09 74.09
3.200  100.00 0.00 D0.08 €.0C 0.0 B7.38 0.00 0.0% 74.37
3.301 100.00 0.00 0.¢0 0.00 0.0 85.58 0.00 0.09 7(.86
3.401 200,00 0.00 0.0 0.00 0.0 83.78 0.00 0.89 75.28
3.501  100.00 0.00 0.00 0.00 0.0 B1.58 0.00 O0.03 75.8¢
3.651 100.00 ©.00 0,00 0.80 0.0 E0.13 0.00 0.09 75.59
3.701 100.00 0.80 ©.00 0.00 0.0 78.42 0.00 0.0 75.73
3.801 100.0D °C.00 D0.00 0.0 5.0 76.67 0.00 0.09 75.86
As 3.501 avo.oo o.o0 p.00 0.00 0.0  74.93 D.00 D.09 76.DD

1 In¢MTR 13B401

s e e+ mesms DRPYIE . - sem o

el T2 2 T 7 T e )

¥

EEAREER ECARAFERSE S S CEING A ER L RN RPN S
Texm, S1ip ¥ech. Elec, Term. <Term.
I (A} (%) (N (K4) V(%) b S ¥
0.0 102,00 ©0.60 @.00 Q.00 0.0
€.0 300.00 0.00 0.00 0.00 0.0
0.0 100.00 O0.00 D.DD  0.00° 0.0
0.0 100.00 0.DD  0.00 p.oo c.c
0.0 100,00 0.60 0.00 0.0 o.c
0.0 102.C0 0.00 0,00 0.00 b.o
0.0 100,00 0.60 0.00 0.0p b.D
6.0 100.00 0.00 O0.00 0.0 0.c
0.0 10Q.00 ©£.00 €.083 0.00 0.0
0.0 100.00 0.0 0.00 G.00 0.0
6.0 200.00 D.00 0.00 D.00 0.0
0.0 100.00 D.BD 0.00 ©.00 0.0
0.0 200.00 ©.0D 0.00 D.0D 0.0
0.0 100.00 0.00 0.00 9.0p 0.0
0.0 100.00 ©0.00 0.00 0.00 0.0
0.0 100.0C D0.00 0.00 0.0 c.b
0.0 100.00 G.0C 0.00 0.00 0.0 ’
0.0 100.00 0.6 0.00 0.00 0.0 RITTIAL
0.0 100.00 Q.00 6.00 ©.00 .0 COND PR
0.0 100.00 ©.00 0.0c0 0.0 0.0 A1
0.0 200,80 D0.00 £.00 .00 8.0
0.0 100,00 0.0 0.00 0.00 .0 SEE
p.0  100.00 ©0.00 0.00 4.0 0.0 BUS
0.0 100.00 ©.00 0.0 0.00 0.0 IROG
0.0 100.00 0.00 ©0.050 D.00 2.0
D.0 100.00 £.PC  0.00 D.0D o.o(i}_ﬂ._.
539.7 100.00 0.01 0.04 95.87 633.¢
622.2 , 98,18 ©.00 0.10 73.29 §22.3
616.3 86,28 0,00 0.10 73.33,° 516.14-__
611.1  54.58 0.00 0.10 73.48 cil.p
§06.3 92,78 0.00 0.10 73.66 s50s.2 \[ATAGE
601.8  90.58 D.D0 D.09 73.8% 601.7
$97.5 89,18 ©T.00 0.09 74.07 557.¢ I)u)
533.8  B87.38 0.03 0.09 74.35 593.7 FOR
§391.9 85,55 0.00 0,09 94.85 591.3
589.4  £3,78 0.00 0.09 975,25 589.3 55E54rc>‘
585,0 B1.98 0.00 0.05 75.43 s3¢.0
580.5  £0.20 0.00 0.09 75.58 56C.4
576.1  78.43 0,00 0.03 75.71 s7¢.1
571.9 5.8 ©0.00 0,08 975.85 571.%
$67.7  7¢.54 0.00 D.0S 75.%8 567.6



CCN No.

DYNAMIC STABILITY o
E4C-DB2,R2-FCCN N-15 Sht .3_2_0%7(

- Project: EEEEREERRETRAILIITHTE Page: 233
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Sec.]1.9A-Unit 3 Train A ESP bus is comnected to its dedicated RAT and experiences a DBEA with overlapping relay timar.

po— —

s on e Sumimes Gemss cose @

— s e

-

ETRCR ESTmICaaw t 4 L 3 4 = FERESSCHESATENACISCELSITOERER Jusp f £ 114 RSN AEERARES S RARt S s oo SEE
IndMTR {IA275-2 ) IndMTR (3E39Y }  IndeTR J3E401 )
[T T F oY) =e NEEE L EREIERE ETSINNEE CRuPESBEATS NN PR R R R XA T s COERNR S S xS
Time S1ip Meck. Elec, Term. Termm. siip Mech. Elec. Term. Term. 815p Mech, BEBlec, Term. Term.
(Sec.) (R) D) M) VIS) X (A) [%1 0w ) VIs) X A 1) DEY  DM) VI8) I (A
> «¢.021 100.00 G.00 €.00 0.00 ¢.0 73.21 0.00 0,03 76.13 563.6 73.22 ©0.00 0.08 7J6.11 553.5
£.361 100.00 D0JO0 0.DO  D.DD 0.0 71.5% 0.00 D0.03 ?6.26 ° 559.6 73.52 0.00 0.0% 76.24 559.6
4.201 100.00 0.00 0.0 D.p0 . 0.0  69.83 0.00 0,05 76.39 555.8  69.84 D.00 0.D9 76.37 555.7
4.301 100.00 0.00.. D0.0C ©0.00 v.0  €8.17 0.00 0,09 76.51 - S52.0 68,18 0.00 0.0% 76,50 S51.9
. 4.401 100.0C ©.00 O0.C0 0,00 0.0 66.53 Q.01 0.03 76.6¢ 5¢B.3  $66.5¢ 0.01 C.09 76.62 548.2
4.501 100,00 0.DO  0.00 0.CD 0.0 '62.53 0.3 D.0Y 76.76 S544.7  64.52 0.01 0.09. 75.75  544.7
€.601 100.00 D.00 ©.00 D.0D ©.0  63.30 0.01 0,09 76.B% 541.2 63,32 0.01 0.09 76.87 801.2
4.701 300.00 0.00 0,03 0.03 6.0 61.72 0.01 0.09 77.01 S37.8 61.7¢ 0.01 0.09 96,93 S37.8
"'u\ €.801 100.00 ©0.00 ©0.00 D.0D - 0.0  60.36 ©0.01 0.0 77.13 53¢.5  6D.28 0.01 0,08 77.11 534.¢
*4.501 100,00 0.D0 B.CO  0.00 0.0  SB.62 ©0.01 0.09 77,24 531.2 SB.64 °'B.C3 0.09 77.23 51.2
w, 5.001 100.00 ©.00 0.00 0.00 6.6 57.10 0.01 0,09 "97.35 528.0  57.32 0.01 0.0% 77.3¢ 527.9 -
0 5,101 100.00 0.080 0.00 .00 0.0 55.60 0.01 ©0.09-97.46 524.8 55.62 0.01 0.03 77,45 s24.8
y 5.201 100.00 O0.00 D0.00 D.0OD .-0.0 50,12 0.01 0,09 77,57 S2:m7  54.14 0.02 0.09 Y7.55 521.7
8 £.301 1D6.06 D.0D 0.00 0.00 0.0 S2.66 O0.01 0.09 77.67 518.6 52.67 O.01 O.08 77.66 518.6
5.401 100.00 ©.00 0,00 0.00 0.0 51,21 0.0 0.09 77.77 515,6 S1.23 D.02 ©0.C3 77.76 515.5
- 5.501 100.00 0.C0 0.00 0©.00 0.0 45.78 0,01 0.03 77.87 512.7 d9.80 0.01 O0.03 77.85 512.6
g 5.601  300.00 0.80 0,00 D.00 0.0  ¢8.37 0.D1 0.085 77,57 509.7  48.39 0.01 0.09 77.95 509.7
‘.D £.701 100.00 0.00 B.00 D0.0D b.0  46.58 0.0D2 D.05 JB.06 506.9  47.00 0.02 O0.03 975,05 506.p.
0 5.801 100.00 0.00 ©0,00 0,00 - 0.0 45.60 ©0.02 0.03 78.16 504.0 4£5.62 0.02 0.0 7B.38 S04.D
5.901 100.00 ©.G0 0.00 0.00 6.0 44.23 0.02 0.0% 78.25 501,27 ¢4.25 002 0.09 78.2a s01.2
14 §.001 10D.0D D.C0 0,00 DO.CO 0.0 42.87 8.02 0.09 78.34 498.4  42.83 0.D2 0.0% 78.33 498.4
E $.101 100.00 0,00 0.p0 0.0D 0.6 41.53 €.02 D.09 78.84 495.6  41.55 0.02 D.0S 78.42 455.5
§.201 100.00 ©.00 ©0.00 ©.00 ©.0 40.20 0.02 ©0.09 978:53 492.9  40.22 0.02 0.09 7B.52 292.5
] 6.30r 100.00 ©0.00 0.00 O0.D0 0.0  38.87 0.02 0©.09 78.62 490.1  38.p9 O0.02 0.09 78.61 490.:
= §.401 100,00 0.CO 0.00 0.D0 .0  37.55 D.02 0.0 78.72 482.4  37.57 ©0.02 0.0% 7B.70 487.3
(:\ 6.501 100,00 0.00 ©0.00 D.00 0.0  36.24 0.02 D.09 7B.81 ¢84.5 36,26 ©0.02 0,09 IB.7% 484.6
. 6.601 100.00 .00 ©0.00 0.00 0.0 34.92 0.02 0.09 98,90 81,8 34,95 ©0.02 0.p3 7B.B3  ¢81.¢
g §.701 100.00 G.60 ©.06 0.00 .0 33.62 , 0.03 0.09 73.00 478.9, 33.64 0.03 Q.05 78.98 £78.5
- €.801 100.00 0.00 b.D0  D.0D 0.0 32.30 D.b3 D.0S 79.09 476.2 32.33 0.03 0.09 7%5.08 476.0
= 6.901 100.08 0.C0 0.00 5.00 o.c  30.98 0.03 0.0 79.15. 473.1  31.61 £.03 ©0.0% 78,18 473.:
7.062 106.C0 0.03 0.00 ©.00 0.0 29.66 0.03 0.03 79.29 470,31  29.60 0.03 0.09 79.28 470.1
¥.101 100,00 D0.D0 D.00  D.90 0.0 28.32 0.03 ©£.09 23.35 4§6.9  28.35 0.03 C.05 75.38  4066.S
{J 7.201 100,00 .80 0.00 0.0C 0.0 26.97 0.03 0.10 79.50 463.6  27.D0 ©0.03 D.1D 75.4% 453,6
b 2.301 100.00 D.00 0,00 0.0 0.0 25.60 0.03 0,10 79.62 460.1  25.53 0.03 D0.10 79.60 ¢5D.2
: 8 7.401 200.02 0.0 ©0.00° 0.00 0.0 24.21 0.03 0.10 75.73 456.4  24.2¢  0.03 0.10 79.72 4S6.5
L} . 7.500 3100.00 0.00 0,00 D.DO 0.0 22.78 D0.D3 0,10 79.86 452.4  22.81 0.03 0.20 759.85 452.4
7.601 100.00 D.CO 0.00 0.00 0.0 21.31 0.03 0,10 B0,00 4¢B.0  21.3¢ D.03 0.10 79.99 448.0
7,701 100.60 0.00 0.00 0.00 0.0 15.79 0.0¢ 0,11 60,16 43,0 19.83 0.0 0.11 80.14 443.0
7.802 100.00 8.0C0 5,00 0.00 0.0  18.22 0.0 ©0.11 80.33 437.2  3B.25 0.04 0,11 80.32 £317.3
o 7.901 1p0.02 5.00 ©0.00 0.00 0.0  26.% D0.04 0.1 B0.53 €303 16,60 0.04 D.21 8C.52 43C.4
A, 8.000 100.00 ©0.cO0 .00 €.00 0.0 14.81 0,04 0,12 BD.7R 421,B  14,85 0.04 0.32 B0.77 021.9
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Sec, 11, 8A-Unit 3 Train A ESP bus is connected

- ———

wacae

1ndMTR {3A275-2

EEABuUBERE

) in&R (3E399

d=utsc

=

EcanisTase

Texm, Tern. Slip

}

to its dedicated RAT and experiences 8 ‘D3A°with, overlapping

N A NE AT RL SN OEM R ERE NS URE AN S S TE DY AN E RS EE NI RNEEESRRT

-

relay timer-.

——————

InaMTR {IELDL

N OEEEN ST USSR SE N NARER A EEE N

Tima Slip Hech. Elec. Mech., Elec. Texm, Term. Slip Mech. Elec. Term,
{sec.) 1%) pwW) ) v s} I 1) o) ) vin) I A ts) @ Lm} Vs
§.101 100,00 ©.00 0.00 0.00 " 0.0 12.94 0,04 0.12 81.09 €30.8 12.8 0.04 0.12 #£1.08
8.201 100.00 0,00 0.00 D.0O 0.0 10.92 ° 0.04 0.33 81,52 395.2 10.87 0.D¢  0.13° 81.5D
8.301 100.00 ©.CD O.DC 0.00 0.0 R.75 .D0.04 0.13 82.15 372.¢8 B.80 D.04 0.13 B2.13
8.402 100.00 0.08 C.tO C.00 0.0 65.43 0.05 0.3¢ B3.13 336.5 6.49 0.05 0.12¢ B3.11
B.501 100.00 0,00 D.60_ D.£0 D.0 4.11 0.05 0.13 B¢,69 230.4 4.6 0.05 ©0.13 84,87
§.601 100.00 0.00 0,80 0.00 0.0 2.17 _0.05 0.11 £5.B% 203.9 2,23 0.05 0,11 B86.86
8.701 100.00 0.00 0,00 0,00 0.0 .09 0.05 0.07 B85.20 232.¢8 1.20 D.05 0.07 8%2.18
8.801 100.0C ©0.CO 0.C0 0.00 0.0 0.81 ©0.0% 0.05 D3C.%8 937.0 c.81 ©0.05 ©0.05 80.97
8.80} 100,00 O0.00 O0.00 0.0) 0.0 0.82 0.05 0.05 92.06 89.5 a.82 0.05 0.05 92.06
9,001 100,00 D.00 D.0D 0.00 0.0 0.83 0.95 ,LD.D5 82.565 B5.1 t.B3 D0.05 0.05 92.64
9.101 100.03 ©.00 0.00 0.00 0.0 0.82 0,05 ©0.05 93,02 B9.2 0.82 0.05 0.05 831.02
9.201 "100.00 ©.03 0.0 0.00 0.0 0.8 0.05 °0.05 83.38 85.0. f.81 0.05 D0.05 93.37
9,301 103.00 0.00 D.OD O.00 0.0 £.80 0.05 0,05 93.72 BB.E 0.80 0.85 0.05 93.72
%.401 100.00- 0.00 D0.0O0 0.00 0.0 0.80 ©€.05 0,05 94.00 68.3 0.80 0.05 0.05 B94.00
§.501 100.00 0.00 0.00. 0.00 c.¢ 0.79 ©.05 0.05 94.20 g8.0 0.8 ©0.85 0.05 83¢.20
5.60) 102.C0 O0.DD 0.00 0.0D p.0 0.79 D.05 D.0S 84.3%5 B7.8 D78 ©0.05 D.05 5§.3¢
$.701 100.00 O.00 0.00 (@.00 0.0 ¢.7% 0.05 D.05 94.44 87.5 0.79 0.05 0.05 D54&.44
9.801 100.00 0,00 0.00 0.00. 0.0 0.7% 0.05 0.85 94.50 87.5 0.7 ©.05 0£.05 94.50
$.501 100.0D0 0.00- 0.00 0.00 0.0 0.73 0.05 D.0D5S 94.54 87.5 0.79 0,05 0.D5 94.53
‘10.001 100.06 0.08 D.00 0.00 0.0 0.79 0.05 0.05 94.57 B7.4 0,79 0,05 0.05 92.57
10.101 100.00 0.00 0.00 O.00 0.0 0.79 0.05 0.05 3¢.80 87.4 0,79 0.05 0.05 54.%9
10.200  100.00 D.OO D.0D D.OD 0.9 0.79 D.0S D.D5 94.62 7.8 D.7% 0,05 0.05 B84.62
10.301  100.00 0.00 0.00 0.00 0.0 0.79 ©0.05 0.05 94.68 87.4 0.79 0,05 0.05 94.6¢
10.401  100.00 0.00 G.00 0.0Q 0.0 0.789 0.05 0.05 B94.67 87.¢ g.7% 0.05 0.05 84.68
10,502 100,00 0.00 0,08 D.00 e.0 0.79 D,05 D.0S B5L.83 87.4 0.78 0.05 0.05 54.69
10.601 100.00 ©0.00 €.00 0.00 a.o g.739 0,05 0.05 954.72 87.4 0.79 0.05 0.05 9%¢.7M
10,7¢1  1De.DC .p.00 0.DO £.00 0.0 0.72 0.05 D.0S5 8&.74 87.¢ 0.7% ©0.05 0.05 54.73
10.803 100.00 D.0C D.O0 O0.00 0.0 £.79 0.05 0.05 94,76 87.4 €.79 ©0.08 0.05 954.75
* 10,502 100.00 O0.C0 0.00 0.00 0.0 0.79 0,05 ©0.05 94.77 87.3 0.79 0.05 0.05 548.77
11.001 100,00 0.D2 0,00 0.OO 0.0 0.79 0.05 ©.05 858.79 87.3 0.79 .05 0.05 9¢.78
11.101 100,00 0.00 0.00 0.00 0.p 0.7 ©.05 D.0S 54.80 87.3 0.79 0,05 0.05 84.80
11.202 100.00 O0.00 ©,00 OD.0D - 0.0 0.78 0.05 0.05 94.82 87.3 ¢.78 0.05 0.05 854,81
11,301 100,00 £.00C D,0D D.OO 0.0 0,78 0.05 D.D5 94.82 87.2 p.78 0.05 0.05 S4¢.82
11.401 3108.00 0.00 D.00 0.0C 0.0 0.78 0.05 0.05 94.83 7.3 0,78 0.05 ©0.05 9¢.83
121,501 100.0C D.0O C.DO D,00 . . 0,78 0.05 .05 94.84 87.3 0.78 0.05 0.05 54.84
11.601 100.00 ©.DD D.00 0,00 0.0 0.78 0.05 0.05 54.85 87.3 0.98 ©0.05 0,05 9¢.85
11,701 106.00 ©G.0¢ ©.00 0,00 0.0 ¢,78 0.05 0.05 94.85 87.3 0,78 0.05 0.05 84.8¢
11.801 10D.0D 0,00 ©0.DO0 D.OD 0.0 D.78 D0.C5 D.0S 94.B7 B7.3 0.78 0.05 D.0D5 9¢.87
11.902° 100.0Q0 0.00 0.00 0,00 0.0 0.78 0,05 0.05- 94.8% B7.3 0,78 0,05 0,05 9¢.88
12.001 100.00 0.00 @.00 C.00 0.0 0.78 0.85 0.05 5¢.50 87.3 0.78 0.05 0.05 94.90
12.30) 3DD.CD  D.DO 0.00 D.o 0.78 0.05 0,05 854.92 B?7.3 b.78 0.05 0.05 94.51

- ven

0.00

— s pmomimse o e -

- -

€ ¢ e g6 & emmesn 4

4 Cerm wes

Tern.
I (A}
¢10.9
395.6
373.0
337.¢6
282.0
205.8
133.7
$7.3
89.5
85.1
B9,2
£9.0
85.6
BE.3
88.0
87.8
87.6
87.5
87.5
87.4
87.4
87.4
87.¢
87.¢
87.4
67.4
87.4
B7.4

m o

N -3

P
wr

o
e
W W WwWw W WU W oW W Ww

@

<

-3

tm W o
PR R JNC N I I e i i)
I .

©
-4

eoe setrena ...

e 12 1]



——— .t 3 ———— o—— S ——

(it e el

¢ et aremm see 2o ¢ - e .- %2 4 ® P mei v en®ma mmeprme b 4 es - - Ve mtreen e e — e t————ya -

CCN No.

DYNAMIC STABILITY

Pzoject: E4S-082,R2-PCCN N-19 Sht 3_4’_9"13 SrzzzazwcEzIsoRCEENs vage: 235
Lecation: S0NGS 283 ‘PowersStation 4.0.4N . Date: 06-13-2005
Contract: SN SCALEDISON
Engineexr:; Ric Cadiling Study Case: CASEI.B-A-DR File: Bongs2)
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Sec.11.9A-Unit 3 Train A ESF dus {s connected to its dedicated RAT and experieaces a DBA with overlapping relay timer,

s nEgmx zEs EomSER TP == =9 == Emr e
IndHTR (3A275-2 ) IndMTR (3IE3I99 ‘) :ndmn. (IE4D2 )
AR ETENE '=l‘.‘&‘ﬂl..l:l‘::."..lﬂ‘Sfﬂ.-l.l-. » SNEER ISEWERETASE &‘:3“-‘.-.'8::-:-‘SI.--BH.‘.=’.====
Time Sl1ip Vech. Elec, Tarm, Tem. 8lip ¥Mech. Elec. Term. Term. Slip Mech. Elec. Term. Term.
{Sec,) {8 ) ) () v {v) I (A £ ) ) ) v (v 1 (A) 1) D) M)y V%) T (n)

12.201 100.00 0.00 0.00 0.0
22,301 100.00 0.00 ©0.00 0.00
12.401  102.00 p.OC  D0.00 0.0
12.501 . 100.00 0©.00 0.00 Q.00
12.602 102,08 ©0.00 0.00 0.00
12.761 100.00 ©.00 0.00 0.00
12.801 100.T0 0.00 ©0.00 0.00
12.501 , 100.00 0.06 0.00 ©.£0
13.001  200.00 0.00 0.00 D.0C
13.101  100.00 ©0.00 O.CO  D.ED
- 13.201 1€0.00 0©.00 . 9.00 0.90
13.301 100.00 ©.00 D£.00 0.00
13.401 200.80 0.D0 0.00 ©0.0D
13.501 100.00 D.DD C.00 D.0O
13.601 100.00 0.00 0©0.00 D0.00
31.701 100.00 ©.00 ©0.00 .00
13,802 300.00 0.00 0.0 6.00
13,901 200.D0 O0.0D  0.00 0.DO
1¢.001 300.00 0.00 ©.00 ©€.00
14.101 100.06 0.00 0.00 ©.00
24.201 100.006 0.00 ©0.00 Q.00
34,301 200.00 D0.09 D0.00 0.0D
14,401 300.00 0.00 ©.00 D0.00
34.501 100.00 ©0.00 D0.00 .00
14.601 100.03 0.00 0.00 0.00
1¢,702 200,00 DB.D® ©0.00 .00

o.78 0.05 0.05 84.33 87.3 0.7¢ 0.05 0.05 94.83 87.3
0.78 0.05 D0.05 54,95 87.3 2.78  0.05 0.05 354.%28 87.3
c.78 0.05 D.05 94.%8 B7.3 0.78  0.05 D.05 99.96 87.3
8.78° 0.05 0.04 §8.57 65.6 0.78 0.05 0.0¢8 B88.57 65.6
.83 0.05 0.05 B6.33 84.0 0.93 0.05 0.05 86.93 84,0
0.9¢ 0.05 D.DS B§.72 50.1 0.5¢ 0.05 D.05 BS5.72 80.1
0.9¢ 0.95 0.05 8§.79 90.9 D.%4 0.05 0.05 856.79 90.9
0.8¢ 0.05 0.05 B86.92 91.1 0.s¢ 0.05 ©0.05 B86.92 91.1
0.54 0.05 0.05 B87.C6 81.2 0.%¢ - 0.05 ©0.05 B87.08 81.2

0.0

B.C

6.0

-

0.3¢ 0.05 0.05 8£7.23 91.2 0.54 S  0.05 B2.22 91.2
p.54 ©.05 ©.05 B7.4¢4  S1.1 D.54 S* 0.05 87.48  91.3
0.3 0.05 0.05 B87.88  51.5 0.33 S 0.05 B7.87  91.%
0.1 0.05 0.05 88.88 3.1 0.93 0.05 0.05 $B.68  93.1
0.89 0.05 0.05 835.53  91.5 D.B5 0.05 D.0S B9.63  b1.5
0.B8 ©0.05 ©0.05 83.B8  B3.B 0.68 0.05 .05 89.88 89.8
0.88 0.05 0.05 90.00  83.6 0.8 0.05 0.05 50.00  39.7
0.88 0.05 ©0.05 90,11  B89.6 0.88 0.05 0.05 90.11  63.¢
0.87 D.05 0.05 50.23  83.5 0.87 0.05 0.05 90.22 g@9.5
©.87 ©0.05 0.05 90.34  E9.5 5.87 0.05 ©.05 90.38 9.5
0.87 0.05 ©0.05 90.47  B9.¢ 0.87 0.05 ©D.05 90.a5  g89.¢
0.66 0.05 0.05 90.58  89.3 0.8€ 0.05 0.05_ 90.56  83.3
0.85 0.05 D.05 $0.69  89.3 D.B6 0.05 ©.05 90.65 9.3
0.B6 D.05 0.05 50.79  89.2 0.85 £.05 0,05 90.79 @832
0.86 0.05 0,05 90,88  BS.1 £.8$ 0.05 D0.05 50.87° g9.3
0.86 0.05 D0.05 90.95  89.0 0.86 0.0S 0.05 90,85  8s.¢
0.85 0.05 ©.05 91.01  B9.0 0.85 0.05 0©.05 S1.00  &3.0

0000 U000 N0000O0O0D0DO0000DOODDOOCOO0O0O0DLOODUDOTOO
. v & 5 s e s e s
D0 000 ACGO U GCO0ODODODOOOO0TCODOA.OoUUDOO00O0O0TOCOODDODDUNOOO

« = v e

. 14.800 100,00 0.00 ©.00 O0.00 . 0.85 D.05 D.0S 91.07 8B.9 0.85 D.0S D.05 91.0% 88.9
14,501 100.00 ©0.00 0.00 0.00 . 0.85 0.05 D0.05 91.12 88.9 bsB5 © 0.05 0.05 91.12 28.9

" 15.001° 10C.00  ©0.00 0.00 .00 . 6.85 0.05 ©0.05 91.17 Bg.% 0.85 0.05 0.05 91.17 88.3
35.101  300.00 O0.DD 0.00 D.00 . 0.B5 0.05 0.05 352.23 88.9 0.85 ©0.05 0.05 91.23 28,9

15.20) 100.00 O0.00 0,00 0.00
15.301 100.00 O©.00 D0.00 ©.00
15.402 200.00 0.00 O0.DC D.OD
15.501 100,00 D.OC Q.00 D.0O
15.501 100,00 O.0C ©D.00 0.00
15.701  100.00 0.00 0.00 0.00
15.601  100.00 Q.00 0.00 0,00
15,801 3c0.00 0.00  D.OO D.0D
16.001 100.00 ©.00 ©.00 0.00
" 16,101 1p0.00 0.06 0,00 G6.00
26.201 100.00 ©0.00 ©.00 0.00

0.85 D0.05 0.05 91.30 88.9 0.85 0.05 0.05 $51.30 £8.9
0.85 0.05 0.05 91.38 88.9 0.85 0.05 0.05 391.38 88.9
D.B5 0,05 0.05 91.43 ge.3 0.85 0.05 0.05 91,49 8B.9
0.B4 D.05 ©0.05 851.65 89.0 0.84 D.O5 0.05 B81.65 Bs.0
0.8¢ 0.05 0.05 51,90 85.1 0.88 0.5 0.05 91.90 89.1
0.3 ©.05 ©0.05 92.25 89.3 0,83 0.05 0.05 92.2¢ B9.3
0.82 0.05 0.05 92.57 gs.o 0,82 0.¢5 0.05 92,57 89.C
0.82 0.05 Db.D5 92,75 B3.4 D.82 0.05 0.05 92.75 88.4
0.82 D.0S ©0.05 92.82 B8.1 ° 0,82 ©.05 0.05 92.82 Be.2
0.82 0,05 0.05 952.85 BB.2 0.82 0.05 0.05 92.8% 88,2
6.82 0.05 0.05 92.88 £88.1 0.82 0.05 0.05 92.88 88.1

.
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Sec.11,.9A-Unit 3 Train A ESF bus is conmected to its cedicated RAT and experiences a DBA with overlapping relay timer.

L] LR LI S A g Lt d DLt Lt P Y T T 1]

‘IndMTR {IE401

AL SN YRARNCEISEIRE EREBANES L] BEESIWDD : TR EESTIRTY sEE= =
IndMTR {IA275-2 ) +In&4TR {3IR399 }
RETETTE FRISEEIRERSCSaA=SEC Es I 2 31 EREEVFECRATZZNN EmIpam
Time * Slip Mech, Elec. Perm. Texm. §11p Mech, B;ec. Term. * Term. slip
{Sec.) ) (wa) (13 IR T A 1] I (At (8} (MW{ (He) Vv (&) I (A) (8}
*  16.301 100.00 ©0.00 0.00 0.00 g.0 0.82 0.08 C.05 92.%1 88.1 0.82
316.401 300.00 &.00 0.00 0,00 0.0 bD.82 0.05 0.05 52,83 88.2 t.e2
16.501  100.00- 0,00 D.00 0.00 b.o 0.82 D0.05 0.05 52.95 Be.1 D.82
16.602 1p0.0C° 0.00 0.08 0.00 G.0 0.82 0.05 D.05 82.99 88.0 D.82
16.701 103.chH D.DD  D.00 0.0C 0.0 0.82 Db.05 D.DS 93,02 88.D 0.B2
16.801 1cb.00 0,00 ©0.00 0.00 6.0 0.82 ©0.DS 0.05 93.06 88.0 0.82
16.902 100.00 Q.00 0.02 G.00 0.0 0.82 0.05 0.05 83.10 88.0 D.82
17.001 1C0.0D D.OG ©.00 O0.00 0.0 0.81 0.05 0.05 93,315 BB.O 0.81
17.101 . 100.00 O0.00 0,00 0.0 o.0 0.81 0.05 0.05 83.21 88.0 o.81
17.200 100.00 D.DC O.00 0.00 0.0 0.1 0.05 D.05 53.28 88,0 - 0.8
17.301  100.60 ©0.00 ©.00 0.0d 0.0 0.81 ©0.05 0.05 83.39 88.1 0.81
17.401 100.0D0 D,03 ©.C0 D.0O ¢.0 0.81 0.05 0.05 53.53 83.1 ¢.81
. 17.502 100,00 0.00 O,D0 D.0D 0.0 0.8} 0.05 0.05 951.85 83.8 D.81
17.601 108.00 0.00 0.00 0.00 0.0 0.83 0.05 0.05 91.56 86.5 0.83
< 17.701 iL0.02 D.OO  D.DD  D.0O B.o 0.84 0.0%5 0.5 591.5) 88.0 0.8¢
17.801 100.00 O0.0D ©.,00 ©.00 0.0 0.8¢ 0.05 0,05 91.55 88.7 D.84
17,501 100.00 O0.00 ©.00 0.60 G.0 0.8¢4 0.08 0.05 851.6) 88.7 0.84
18.001  100.CO0 ©D.0D 0.00 D.OD 0.0 0.B& D.05. 0.05 91.67 88.7 D.8¢
. 18.101 100.00 0.00- 0.00 0.00 0.0 0.8 0.0 €.05 91.73 8.7 0.B¢
18.201 100.00 0.00 O.00 0,00 0.0 0.84 0.05 0.05 51,79 88.8 0.84
18,301 100.00 0.00 0.00 0.00 D.0 0,84 0.05 0.05 91.88 88.6 0.84
18.401 100.00 O0.00 0.00 O0.0D o.o0 0.8¢ 0.05 0.05 81.50 -88.6 0.84
8,501 100.00 D.0Q OD.DOD  0.DC D.D 0.B¢ 0,05 0.D5 91.95 £8.5 D.8¢
18.601 100.00 ©O.00 0,080 °0.00 0.0 0.8¢ 0.05 0.05 92.02 B3.5 .84
18,701 100,00 0,00 O0.00 C.DO 0.0 0.83 0,05 0.05 52.18 B8.5 0.83
18.801 100.08 ©0.,0d D0.0C 0.00 0.0 0.83 0,05 D0.05 92.27 B8.2 D.83
18.901 100.00 0.00 0.00 0.00 p.o 0.83  0.05 ©0.05 92.52 88.9 0.83
15.001. 100.00 p.oo 0,00 ©0.0D 0.0 0.382 .05 0.05 52.84 88.3 .82
19102 300.00 0.00 0,00 0.00 c.0 0.82 ©0.05 0.D5 92.68 868.2 0.82
19.2012 100.00 C&.0C 0,00 - 0,00 0.0 D.82 2.5 0.05 52.70 88.2 0.82
19,301. 100,00 O0.00 0.00 0.00 0.0 0.82 0.5 0.05 B52.73 88.1 0.82
19.401 1td.00 O0.00 0.00 0.00 o.0 0.82 0.05 0.05 52.75 B88.1 0.82
19.501- 300,00 0,00 0.00 0.0D 0.0 0.82 0.05 D0.0S 892.76 - BB.1 0.B2
19.601 100.00 ©0.00 ©0.00 0,00 0.0 ©0.82 0.05 0.05 92.78 88,1 0.82
19.701 ,100.00 0,00 D.O0 0.00 6.0 - 0.82 0.05 0.05 92.80 B8.1 0.82
12.801 100.CO O0.00 ©0.C0 0.00 g.o 0.82 90.05 ©0.05 52.82 88.1 0,82
15.801 1p0.00 ©0.09 0.08 €.03 0.0 0.2 0.05 0.05 92,83 8.1 0.82
20,001 100.00 D,BD D.DD 0.0D 0.0 c.82 0.05 0.05 D52.8S Bg.2 0.82
20.101 3100.C0 0.0CQ 0.00 .00 0.0 0.82 D.0S 0.0S 52.87 88.1 0.82
20.201 1C00.00 O.00C O.00 O0.DO 0.0 0.82 0.05 ©£.05 B52.89 88.1 D.82
20.301 100.00 O0.00 D.08 " 0.00 B.0 c.B2 ©0.05 0,05 52.90 88.1 D.82

- —m— s

a— .o

¥ech.
(1)
0.05
0.0S
0.05
06.05
b.0S
0.0S
0.0S
0.05
+0.05
0.05
D.0S
0.0S
D.0S
0.0S
0.05
0.05
0.05
©.05
2.05
Q.05
06.0S
.0.05
0.05
0.0s
0.05
D.05
0.05
0.05
0.0S
0.0s
0.05
0.05
0.05
0.05
0.08
D.0S
0.0S
0.05
0,05
0.05
€.05

A mam s simmrnene manm

Elec.
(1)
0.05
0.05
0.05
.05
°0.05
8.05
0.05
0.05
0.05
0.05
, 0.05
0.0s
0.05
0.05
0.05
0.0S
0.05
0.0s
0.0s
0.05
0.0%
0.05
0.05
0.05
¢.05
0.05
6.0s
o.CS
0.05
0.05
0.05
0.0
0.05
0,05
b.0s
.0.08
0.065
0.0s
0.05
6.05
0.05

52.93 5g.1
52.56 B8.1
92.99 88.0
93.02 ° 88.0

91.73 | e8.7
$1.79 88.€
91.84 BB.5
91.89 B8.6
91.95 88.5

92.52  ge.»
92:63 8.3
92,68  88.2
92.70  ge.2
92,72  83.2
92.7¢  ee.l
92.76  ss.1
92.78  8a.3
$2.80 ge.1
92.81 a1

92.87 BE.)
52.88 88.1
92.9) 89.1
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CCN No.

DYNAMIC STABILITY -

project:s ESC-0B2,R2-PCCN N-13 Sht@_@_ok?g. EmuRERzIsNaRECIsonNTEN Page: 237
Locations SONGS 2&3 PoverStation ¢.0.4N Date: 06-13-200%
Contiact: . SN:  SCALEDISON
Engineer; Ric Cabiling . Stuly Case: CRSEI.B-A~DR Pile: Songs23

P T ———— cmrrassnamme -————

Sec.11,8x-ait I3 Train A ESF bus s connected to its dedicated RAT and experiences a PSA with overlepping relay timer,

S=zer

.3 L% ] _—.Il-.l‘l!z‘:!ﬂll‘;ll.'t====§=lEIII'IHIII=I=B=8=Bhl'!l=-===llll‘l:‘:-al‘.l'II==I=lHI.?FIlll...l='!=ﬂal=
. IndMTR (3A275-2 ] Iné@uTR (3IE399 . } InEMTR (32401 ]
—.l- Lo 2 4.2 2 4 ) Lt 8 . REFERE RaARFEEEC T RaTE PRAGECRNSN R R E R IR RN TS C R
Tinme §lip Mech. Elec. Term. rerm. Slip. Mech, Elec. Term. Texm. 8lip Mech. Elec. Term. - Teom.
{Sec.) ts ) ) ), vV I {A) {r ) (i} e V(B I W) ey o) (2 TR L S TR TS
20,401 100.00 ©0.C0 D.OO  0.00 0.0 0.82 0.05 0.0S5 52.92 BB.D 0.82 0.05 0.C5 82.92 BR.D
20,501 1p0.00 0,00 0,00 0,00 0.0 0.82 0.0 0.05 92.9%4 88.0 0.82 0,05 0,05 92.%84 . BR.D
20.601 105.00 0.60 0.00 0.00 0.0 0.82 ° 0.05 0©0.05 92.96 es,0 0.82° 0.05 0.0% 92.56 B3.D
20.701 100.00 0.00 0.00 ©0.00 ¢g.0 0.82 0.05 0.05 82.98 88.0 +0.82 0.05 0.05 92.98 88.0
20.801 100.00 0,00 O0.00 O.00 0.0 0.82 0.05 0.05 B83.00 B8.0 8.82 0.03 0.05 33.00 63.0
20,902  100.00 0.00 0.00 0.0D 0.0 D.52 £.05 0.05 93.02 88.0 0.82 0.05 0.05 93.02 88.0
21,001 200.0D0 O.DD D.0D OD.0D b.D 0.82- 0,05 0,05 83.05 8s.0 0.B2 0.05 0.05 93.0¢ 8.0
21.101 100.DD ©D.0G D.OD D.0D c.t 0.2 0.05 0.05 53,07 BB.D 0,82 0.D5 D.DS 93,07 88.0
21.201 100.00 Q.00 ©D.00 D.00 0.0 0.82 D0.05 0.05 93,10 88.D 0.82 D0.05 0.05 $§3.10 88.0
¢+ 237301 100.00 O0.0D 0,00 - 0.00 c.0 0.81 0.05 0.05 93.14 88.0 0.81 0.05 0.05 953.13 88.p0
21.401 160,00 0.00 0.93 0.60 0.6 0.81 C€.05 ©0.05 9§3.18 88.0 0.83 0.05 0.05 93.17 B8.0
21.501 186.00 D.CO 0.00 .0O.0C 0.0 0.82 0.05 0,05 §3.23 88.0 0.81 0.05 0.05 983.,22° 8.0
+ 21.6D1 200,00 Db.OD  D.08 0.00 0.0 c.81 b0.05 D.05 853.2¢- B5.0 £.8x G.05 ©.05 #83.28 85.0
- 21.701 200,00 p.DO  D,DO 0.0 0.0 0.83 b.05 0.05 393,37 B83.D 0.82 0.05 0.05 53.37 85.0 |
21.601  10D.OD 0.00 D.DD D.DO 0.0 0.B1  0.05 0,05 93,49 88.1 0.22 0,05 0.05 B53.48 88.1
21.%01 10D.00 0.0D D.0D D.OD 0.0 D.BT ©0.05 D0.05 93.66 88.2 0.81 0.05 0.05 93.56 88.2
22,001 100.0C O.,DO O.00 D0.DD 0.0 D.BO 0.05 0.05 93.92 88.3 0.B0 D.OS ©0.05° 53.:m 88.3
22,101 3I00.CO 0,00 0.00 C.00 0.0 0.80 O0.05 0.0% 54.27  B3.5 0.80 0.05 0.05 94.27 85.5
22,201 100.00 0.00 0.00 0.00 0.0 0.79 0.05 0.85 094.66 88.4 6.79 0.05 D.05 B84.66 83.4
22.301 100.00 O0.00 O0.00 ©.00 0.0 a.78 0.0S 0.5 94.56 87.9 0.76 0.05 D0.05 54.55  87.9
22,401 1co.b0 D0.CO 0,00 0,00 c.C 0.78. 0.05 ©.05 95.10 87.¢ 0.78 0.Q5 0.05 $5.10 - 87.a

22.561 100.00 0.00 O0.00 83.53 0.5 ©0.05 53.22 80.8 0.78 0.0 0.05 93.22 80.8
22.601 57.41 0.00 0.D5 81.17 281.2 0.82 0.05 0.0% 82.62 85.9 D.82 0.05 0.05 952.81 B5.9
22,702 54.B0 O0.00 D.D5 80.5%4 258.2 b.82 0.5 ©0.05 52.47 87.7 0.B2 0.05 D.05 52.87 8?7.7
22.801 92.21 ©0.00 0,05 BD.95 256.0 0.83 0,05 D0.05 92.45 B8.1 D.83  D.DS D.DS 92.44 88.1
22,901  B3.63 0,00 0,05 B1.0OS 254.1 0.83 0.05 D.05 52.46 88.2 _ 0.83 0.05 D.05 92.45 88.2
23.001 87.06 ©0.00 0.05 B3.3d4 252.3 0.B3 0.05 D.05 92.487 B8.2 0.83 0.05 0.05 92.47 88.2
23.101 84.50 0,00 0.04 "61.24 * 250.5 ' 0.8 0.05 ©.05 92.49 88.2 0.83 0.05 0.05 92.49 £8.2
23,201 B1.85 0.00 0.04 81.32 248.7 0.83 0.05 0.05 92.51 86.2 0.83 0.05 0.05 9$2.51 £8.2
23,302 79.¢¢ 0.D0 Q.04 B1.43 246.9 D.83 0.05 ©0.05 52,53 es8.2 0.23 0.05 0.05 892.53 88.2
23.400  75.56 D.DD  0.D¢ 81.52 245.2 0.82 ©0.05 0.05 92.56 88.2 0.82 0.05 0.05 52.55 £8.2
23.501  74.49 p.04 B1.61 + 243.6 0.B2 0.05 D.DS 53.58 88.2 0.82 ©.85 D.DS 92.58 88.2
23,800 72.07 D.0¢ 81.70 241.9 0.2 D.05 D0.0S 92.6D °Bp.2 0.82 0.05 0.05 92.&D £8.2
23.10 €9.68 0.04 B1.78 240.3 0.82 D0.05 0.C5 92.52 88.2 0.82 £.05 0.05 92,62 86.2
23.801 67.33 D.0¢ B1.86 238.8 0,82 0.05 0.05 92.54 88.2 0.62 0.05 0.05 32,64 £8.2
23.501 65.02 0.04 B1.54 237.2 "D.82 0.05 0.05 52.86 88.2 0.B2 0.05 0.05 92.65 80.2
24,002 62.75 D.04 82,02 235,7 0.82 0.05 0.05 92.58 88.2 0.82 0.05 0.05 92.67 £8.2
22.20 60.%3 0.04 82.09 234.3 0.82 0.05 0.0S 52.70 88.2 0,82 0.05. 0.05 92,69 £8.2
24.201 58.34 0.0( B2.16  222.8 D.BE2  0.05 D0.05 92.72 28.2 0.e2 0.05 06.05 52.71 B8.1
24.30) 56,20 0.D4 B2,23 231.4 0.82 D.05 D,05 92.73 BB.1 D.82 D.bS 0.05 92.73 88.1
24,40) °  54.10 0.08 B2,30 230.D .82 D,DS 0.DS 52.9% B8.1 0.82 D0.0S D.DS 92.75 68.2
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Project: EJC-DBZ,R2-PCCH N-19 Sht 3_12{'75'

Location:
Contract:
Engineer:

SON3S 253 -

Ric Cakiling

rema

o
cewemreanm.

DYNAKIC STABILITY

PowerStation 4.0.4N

Study Case: CASEI.B-A-DR

CCN No.

Page: 238
Date: 06-13-2005%
SN BCALEDISON
File: Songs23

c——a -

e ————— i —————

5ec.11.9A-Unit 3 Train A ESF bus is cornected to its dedicated RAT and experiences & DBA with overlapping relay timer.

muw TESEAREIE =

‘memzmiu
Time
(seze.)
24.501°
24601
24,702
24.801
2¢.901
25.001
25.101
25.201
T 25.301
25.401 .
25.502
25.801
25.701
25.821
25.201
26.C01
26.101
26.201
25.202
25.402
26.501
26.602
26.702
25.801
26.901
27,001
27.101
27.202
27.301
27.402
27.501
27.601
* 27.701
27.801
27.501
28.001
28.101
28.201
28.301
28.401
28.502

BRNEFSTEIRANEEISTEERERRASFERRY rEScEeh "RE nax Tonw [ ¥ ]
IndMTR 132275-2 ) IndMTR [3B399 )  InauTR {3E403 )
mERR = == moSRNEESXE Tancmz wceox PR DI F B L P L T T By ey oru
Slip ¥eeh, Elec, Term. Term. Slip Mech. ., Elec, Term. Cerm. 5lip Mech. Elec. Term. Term.
%) o) ) VIR I (8 w) W) vV (%) X {A) {Y)  [w) M) VoY) oAy
52.04 0,01 ©£.D4 82,36 228.7 - 0.82 0.05 0,05 82.77 88.1 0,82 0.05 0.05 92.77 BB.1
50,02 0,01 0.04 82.42 227 0.82 0.05 0.05 92,712 B88.1 0.82 0.05 0.05 92.7B BB.1
48.03 06.01 0.04 B2.4% 226.0 0.82 0.05 0.05 92.81 83.1 0.82 0.08 0.05 92.80 ga.1
46.10 0.01 0©0.04 82.54 224.7 c.B2 0.05 g.05 92.82 88.1 0.82 0.05 0.05 92.82 8B.2
44.19 0.01 0.04 B82.60 223.4 0.82 0.05 0.05 682,84 88.1 0.82 0.05 0.05 92,84 88.3
42.32 0.01 0:04 82.65 222,1 0.82 0.05 0.05 82.86 88.1- .82 0.0S 0.05 92.85 BB.2}
40.48 0.01 D.04 82.70. 220.8 * 6.82 0.0s 0.05 §2.87 88.1 0.B2 0.0S 0.05 $2.87 88.1
38.67 0.01 0.0¢ £2.76 219.5 0.82 0.05 0.0S §2.89 88.1 0.82 0.05 0.05 92.89 88.1
36.89 0.01 0.04 82.81 218.2 .82 0.05 0.05 892.51 8.1 0.2 .05 £.0s 82.91 38.1
3%5.12 .01 0.09 82.86 216.8 0.82 0.05 0.05 92,83 8s.o 0.82 0.05 0.05 92,92 88.0
33.38 0.01 0.04 82.91 215.5 0.82 0.0% o.65 392.85 88.0 0.82 0.0S 0.a5 92.3¢ 86.0
31.66 0.01 0.C¢ 82,55 2d.1 0.862 0.05 D.05 92,87 88.0 0.82 0,05 0.05 92.96 ge.o0
23.85 0.02 0.05 Bl.BO  212.7 0.82 0.05 0.05 82.%8 g8.0 0.82 8.85 0.05 92.98 g88.0
28,25 0.02 b.D5 83.068 211.2 .82 0.05 0.05 33.01 88,0 0.82 °0.05 8.85 93.00 88,0
25.55 0.02 0.05 83,11 209.8 0.82 p.es ©0.05 583.01 88.¢ 0.82 0.05 0.05 83.03 88.9
24.84 0.02 0.05 831.16 207.% 0.82 0.05 0.05 93,05 Bg8.0 0.82 0.05 0.05 93.05 88.0
231.13 0.02 0.05 83.22 205.0 0.82 ©£.08 0.05 93.08 88.0 ¢.832 8.05 0.05 93.08 88.3
21.40 0.02 ©0.05 83.28 204.0 o.82 €.05 0.05 53.12 .B8.0 8.82 0.05 0.05 93.11 g8.0
1%.6¢ D.02° D.0S 83.36 201.7 0.82 0.05 0.05 £1.15 88.0 0.82 (0.0 0.05 53.14 88.0
17.84 0.02 D.05 83.45 199.0 0.8 0.05 0.05 $3.19 88.0 0.82 0.05 0.05 33.19 B8.0
15,98 ©0.02 ©0.05 83,56 195.7 0.81 0,05 0.05 353.2¢ 88.0 0,82 0.05 ©.05 83.2¢ 88.0
28.05 0.62 .06 83.72 191.6 c.82 0.05 b.05 93.21 88.0 c.82 D.0S 0.05 93.30 88.0
12,03 0.02 0.056 83,95 186.2 0.8 D0.05 0.05 83.3% 88.0 0.B2 0.05 0,05 83.35 £8.0
2.8 0.02 0,08 B848.32 278.6 D.8) 0.05 0.05 93,52 88.2 8.82 0.05 0.0S 53.52 86.3
7.68 D.D2 D.06 84.%5 187.1 0.81 0.05 0.05 93.71 B83.2 0.81 0.05 ¢.ts5 si.n EB.2
5.3 0.0} D.0E 85.03 148.7 0.80 0.05 0.05 9£.00 88.4 0.g0 0.05 0.05 83,58 E8.4¢
3.2 0.03 ©.06 872.70 120.2 0,79 0.05 0.05 " 54.37 B83.5 0.7% 0.05 0.05 94.37 88.5
1.58 D.D3 D.D4 89.59 84.6 0.78 .05 D.05 54.75. 88.3 0.78 0.05 B.05 84.75 88.3
b.ss 0.03 2.03 b5p.89 87.6 0.78 0.05 D.05 95.0 87.8 0.78 0.05 0.05 95.00 87.8
0.93 0.03 D.03 951.33 48.6 0.78 0.05 0.05 85.32 £2.3 0.78 0.05 D.05 95.22 87.3
0.98 ¢.03 0.03 51.28 48.6 0.78 0.0S 0.D5 85,14 87.2 0.78 0.05 0.05 95.18 87.2
0,98 0.03 0.03 91.3S 45.1 0.78 0.05 0.05 95.14 87,2 0.78 0,08 0.05 95.2¢ 87.2
.97 0.03 0.03 91,38 44,9 0,78 0.05 D.0S D95.15 87.2 0.78 0.05 0.05 95.15 872.2
0.97 0.03 0.03 91.37 £8.8 0.78 0,05 0.05 95.1% 87.2 0.78 0.0S 0.05 95.15 87.2
0.97 0.03 0.6 91.37 48.8 .78 0.05 0.05 95.15 87.2 0.78 0.05 0,05 95.1%5 B7.2
0.57 0.03 0.03 91.37 48.8 0.78 0.08 0.0 95.1% 87.2 0.78 0.05 0.¢5 985.1% £7.2
0.97 0.03 0,03 51.37 43.8 0.78 0.65 0.05 85.15 87.2 0.78 0.05 0.05 95,15 87.2
0.97 0.03 0.03 51.17 4B.8 0.78 °0.85 0.05 85.1% 87.2 0.7 0.05 0.CS 955.1% B7.2
06.97 0.03 ©.03 91.37 48.8 .78 0.05 0.05 95.18 87.2 0,78 ©0.05 0,05 95.15 87.2
0.97 0.03 0.0y 91.37 48.8 0.78 6.05 0.0S 5s5.15 87.2 0.78 0.0S ¢.05 85.15% 87.2
0.97 6,03 0.03 91.37 48.8 0.78 0.05 0.05 95.15 87.2 0.78 0.0% 0.05 95.15 87.2
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Pzpject:

E4C-CB2,R2-PCCN N-19 Sht 2)

Locationt SONGS 2&3

.Contract:

Engineer: Ric Cabiling
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DYNAMIC STADILITY
CRESMETRENRRCSIRTIXNERSE

PowerStation 4.0.4N

Study Case: CASEI.B-A-CR

CCN No.

Page:
Date:
SN

Files

233

06-13-2005
SCALEDISON

Songs23

-

Sec.11.9A-Unit 3 Train A ESF bus is conpected to its dedicated RAT and experiences a DBA with overlapping relay timer.

REDETES
Time

tsec.) ’
28,601
28.701
28.801
28.901
25.002
29.101
29.201
29.301
29%.4012
.29.501
29.601
29.701
29.801
28,501
30.001
30.101
30.201
30.302
30.401
30.501
30.501
30,702
30.801
30.5901
31.001
31.101
31.201
31.302
.401
31.501
31.601

31.7¢1 -

31.801
31.901
32.001
32.101
32.201
32.303
32.401-
32.501
32,601

IndMTR (3A275-2°

)

Ina¥TR (3E39P

51ip
1s)
8.87
0.87
0.97
0.97
0.87
0.97
0.97
0.57
0.%7
D.97
0.97
0.57
0.87
0.87
0.97
0.87
.97
0.97
0.97
0.87
0.97
0.97
0.97
0.97
0.92
0.97
0.57
D.87
0.97
0.87
0.97
0.97
0.97
0.97
0.87
D.%7
0.97
0.57
0.97
0.97
1.05

Mech.
20

b.03
0.03
0.03
0.03
0.02
0.0
0.03
0.03
e6.03
0.0
0.03
0.03
0.p3
p.03
0.03
0.03
0.03
0.€3
0.03
0.03
0.03
0.03
0.03
p0.o3
D.D3
0.02
0.03
0.03
0.03.
o.c3
0.03
0.03
0.03
0.03
0.03
0.03
0.03
¢.03
0.03
b.L3
0.03

Elec,
(M)
0.03
0.03
0,03
0.03
0.03
D.03
g.03
g.03
0.03
p.D3
0.03
0.03
0,03
0.03
0.03
o.03
0.03
p.03
0.03
0.03

0.03°

0.03
0.03
0.03
0.03
0.03
0.03,
0.03
2.03
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.
I {n)
48.8
49.8
48.8
48.8
$8.8
¢8.8
é8.8
48.8
43.8
48.8
48,0
8.8
48.8
48.8
48.8
48.8
48.8
¢8.8
48.8
48.8
48.8
48.8
48.8
é8.8
48.8
8.8
8.8
48.8
48.8
48.8
48.8
48.3
48.8
48.8
48.8
48.8
48.8
48.8
48.8
£4.3
47.7

-1 %4 ARMEER

Slip Mech. Elec.’ Term.

[3) oMy P VW)
0.78 0.05 0.05 355.15
D.78 0.05 ©0.05 85.15
0.78 ©,05 0.05 85.15
.78 0.05 0.05 35.15
0.78 0.05 0.05 95.15
0.78 ©.05 D.DS 95.18
0.78 D0.05 0.05 85.15
6.78 0.05 0.05 .35.15
0.78 0.95 0.05 95.15
p.78  0.05 D.05 §5.1%5
©.78 C€.05 0.05 85.1%
0.78 0.05 0.05 95.15
0.78  D.05 ©0.D5 95.15
0.78  0.05 0.05 395.15
.78 0.05 0,05 95.1S
0.78 C.05 0.05 B55.15
0.78 D.05 0.D5 95.15
0,78 0.05 D.05 95.15
0.78 0.05 0.05 855,15
0.78 0.$5 ©.05 95.15
0,78 0.05 0.D5 95.15
0.78 D0.05 D0.05 95.18
0.78 0,05 0.05 55.1%
6.78 ~ 0.05 0.05 95.1%
£.78 ©0.05 0.05 95.15
0.78° 0,05 D.DS 35.15
.78 0.05 ©0.05 §5.315
0.728 0.05 D.05 95,315
0.78 0.05 D.D5 §5.15
0.78 0.05 ©0.05 D35.15
0.78 0.05 0.05 85.15
0.78 0.05 0.D5 95.15
‘0,78 0.05 ‘D.DS 95,315
0.78 0.05 8.05 95.15
¢.78 0.05 0.05 95.15
D.78 0.05 D0.0% 95.15
0.78 0.05 ©0.05 95.1S
0.78 0.05 0.05 95.15
0.78 0.05 D.05 35.315
0.98 D0.05 0.05 32.¢5
©.6s 0.05 0.D5 §1.31

MEEETFRPIRSSSTINSRNASISSEIgNEY

)

Tero,
2 1a)
87.2
87.2
B87.2
87.2
87.2
81.2
7.2
87.2
87.2
B7.2
87.2
B7.2
82.2
87.2
87.2
87.2
87.2
B87.2
87.2
£7.2
87.2
87.2
B7.2
87.2
87.2
7.2
87.2
87.2
B7.2
87.2
87.2
B7.2
7.2
87.2
87.2
87.2
87.2
87.2

. 87.2

76.5
85.2

AT RS ARSRCERE ST xR n

IndMTR (3E40)

5lip
(y.)
0.78
0.78
- 0.78
0.7¢8
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0,78
.78
0.78
0.78
.78
0.78
*0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
D.78
0.78
0.78
0.78
0.85

nech:
0w}
0.05
D.05
D.0S
0.05
0.05
0.05
0.05
0.05
0.05
D.0S
‘0.05
0.05
0.05
D.0S
.05
.0.05
0.0
0.05
0.05
0.05
6.05
.05
0.05
0.05
0.05
0.05
0.05
0.05
D.0S
0.0S
0.05
0.05
0.05
0.0%
0.0s
B.DS
0.05
0.05
0.05
0.05
0.05

Elec,

o)

e

0.05
0.05
.05
0.0s
0.05
.05
0.05
0.05
0.05
0.05
.05
6.05
0.0S
0.05
0.05
.05
0.05
0.05
c.os
0.0s
0.05
0.05
0.0S
0.05
b.05
.05
0.0s
0.05
0.05
0.05
0.05
0.05
.05
0.0s
g.0s
0.05
D.0S
0.05
a.¢s
0.05
0.03
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Sec.11.9A-Uait 3 Train A ESF bus is comnected to its gdedicated RAT and experiences a DBA with overlapping relay timer.

IsAMTR [JA275-2

EEERCEEI S ERCARAS I SN CNERFNCAC NI RIS C N U AN ENCRCIREC NN RN EIORE VN BENCINERS Sdscowmuzcr=sc
. -

InAMTR (3E3899 °

)

Ind¥rR (3E201

H

B Lt L E L et T Yy Yy

‘emcasuw zee afCENEx = s L azems
Time 51ip Mech. Elec, Term, Term. S13p Mech, Elec. Term. Term. Slip Mach.
{Sec.} - (%) (W) MWy Vv (M) X (A} (%) (M) ) V(Y X (R (%) O
3z.702 1.07 0.03 0.03 187.29 49.6 0.85 0.0S 0.05 91,13 B8.3 0.85 0.05
32,801 .07 0.03 0.0} B87.29 $0.0 0.85 0.05 0.05 91.15 88.7 0.85 0.05
32.501 1.07 0.03 0.03 87.37 50.1 0.85 0.0s 0.05 51.25 es8.s8 t.8% 0.05
33.0m2 1.07 0.03 0.03 B7.86 50.¢ 0.85 0.05. 0.05 91.55 89.4 b.B5 0.05
33.101 1.05 0.03 £.03 BB.2¢ 50.7 0.8) .05 0.05 92.15 90.0 0.83 D.0S
33.201 1.8¢ 0,03 ©.03 88.44 50.0 0.83 0.05 0.05 §2.30 B8.6 0.63 0.05
33.0 2.0¢ D.D3  D.03 BB.5O 49.8 0.3 0.05 ©.05 92.35 B3.3 0.B3 D.DS
33.401 .04 0.03 0.0 88.53 49.8 0.83 0.05 0.05 521.38 88.3 0.83 0.05
33.501 1.0¢ 0,03 0,03 PB.55 45.7 D.B3 0.05 0.05 92.4D 88.3 0.83 0.05
- 3.0 1.08 0.03 0.03 B8.58 9.7 0.83 0.05 0.05 92.42 B8.3 D.B3 .05
33.702 2.0¢ 0.03 0.03 BB.60 89.7 0.83, 0.05 0.05 92.44 88.2 0.83 0.05
33.801 1.04 0.03 0.03 B8.El k£ 49.7 0.83 0.0§ 0.08 82.48 88.2 0.83 0.0S
33.901 1.04 "0.03 0.03 £3.63 49.7 0.83 .08 0.05 82.48 88.2 D.Bq 0.C5
3a8.002 1.04 0.03 0.03 BB.65 9.7 0.83 0.D5 0.DS 52.50 88.2 0.83 0.0S
34.101 1.03 0.03 0.03 82.67 49.7 0.83 0.0% 0.05 92,51 88.2" 0.83 0.C5
30.202 1.02 0.03 0.03 88.89 49.7 Db.83 0.05 0.05 92,53 88.2 D.83 0.05
34.301 31.03 0,03 0.03 88.70 49.6 0.83 0.0 0.05 92,55 88.2 ©.83 0.05
3t.402 1.03 0.03 0.03 88.72 49,6 0.82 8.05 0.05 92.56 88.2 0.82 0.05
34,501 1.3 0.03 D.03 B88.74° 49.€ 0.82 0.05 ©0.05 92,58 B8.2 0.82 w0.¢S
34.601 °  31.03 0.03 0.03 88,75 49.6 0.82 0.05 0.05 92.53% 88.2 0.82 ©.05
34.701 1.03 0.03 D0.03 38.77 9.5 D.82 0.05 0.05 92.61 B8.2 0.82 0.0%
3¢.801 1.03 0,03 D.C31 B88.78 £49.6 0.82 0.05 0.05 9§2.62 88.2 0.B2 0.0%
34.502 1.03 0,03 0.03 B3,.B0 49.5 0.82 0.05 .05 92.64 83.2 0,82 0.05
35.001 1,03 0.03 0.03 BB.BY 49.6 0.82 0.05 0.05 92.68 8.2 0.82 0.05
35.101 1.03 0.03 0.03 88.83 ¢53.6 .82 0.05 0.05 52.67 B8.2 0.82 0.05
35,201 1.03 0.03 0.03 BB.BS 49.6 D0.82 0.05 0.05 92.6% 88.1 0,82 0.05
35,301 . 1.03 0.03 0.03 88.86 49.6 0.82 0.05 0.05 52.70 88.1 0.82 0.05
35.401 .02 0.03 0.03 B88.B9" 09.6° 0.82 0.0% 0,05 *82.72 83.1 0.82 0.03
35.501 1.03 0.03 0.03 83.%0 43.6 0.82 0.05 0.08 92.7%4 88.1 0.82 0.05.
35.501 1.03 D.03 0.D3 B8.93 49.6 D.82 0.05 p.es 92,77 88.2 .82 0.05
35.701 1.03 0.03 0.03 88.986 49.6 0.82 0,05 0.05 B52.B0 §8.1 0.B2 0.05
a5.801 1.03 0,03 0,03 83.02 4916 0.82 0.05 0.05 92.83 88.2 0.82 0.05
35,901 1.03 0.03 0.03 83.05 49.5_ 0.;2, 0.05 D.0S 952.8% .B8.1 0,82 0.05
35.001 _1.03 0.03 0.03 89.15 49.6 0.82 p.05 0.05 82.%3 B8.2, 0.82 0.0%
36,101 .02 0,03 D.03 83,37 49.7 D.B2 0.05 0.05 853.21 B8.5 0.82 0.05
36.201 1.01  0.03 0.03 83.8¢ 50,0 0:81 0.05 0.05 93.71 89.2 0.81 0,05
26.302 0.59 0.03 0.D3 90.¢6 50.2 0.7% 0.05 0.05 94.32 £9.2 0.79 0.05
36.402 0.%3 0.03 0.03 380.79 49,2 0.73 0.05 0.0% 94.60 87.5 o.7% 0.0%
36.591 0.9% 0.03 0.03 890.85 49.2 0.78 0.05 0.05 54.56 82.8 8.78 0.05
36.601 0.98 0.03 0,03 990.80 49.1 0.73 0.05 0,05 98,70 87.5 ° 8.99 0.05
35.701 6.88 ©.03 0,03 50.52 49.0 0.79 ©.08 D0.05 §¢.72 87.3 0,73 ¢©.05

" e cen

s mmm em e - .

Elec.
(Hv)

0.05
0.05
0.05
a.0s
0.05
0.05
0.05
0.0Ss
b.DS
0.0s
¢.08
6.05
£.05
0.05
0.05
0.05
0.0s5
0.05
D.DS
.05

0.05°

0.0S
0.0s
0.05
6.05
D.05
0.05
0.05
’0.05
0.05
0.03
6.05
0.0s
0.0s
0.05
0.0s
0:05
£.05
©.0S
0.05
0.¢s

Term.
vV {s)
91.12
91.15
91,24
91.585
92.14
92.30
92.35
92.37
82,40
852,42
82.4¢
52.45
92.497
52.45
92.51
92.53
B92.54
52.58
92.58
92.59
92.61

92.62-

52.864
82.86%
92.67
92.58
92.70
92.72
92.7¢
82.78
92.73
82.83
92.89
92.99
83.22
93.71
94.22
54.60
9¢.66
94.7D
94.71

Term.
I ()
80.3
88.7
88.8
89.4
50.0
88.6
88.3
88.3
856.3
EB.3
868.2
28.2
8.2
£8.2
68.2
88.2
B8.2

88.2

B8.2
BB.2
£8.2
88,2
80.2
88.2
88.2
ge.1
8B.1
83.1
88.1
88.1
85.1
gs.a
£8.2
83.2
88.s
89.2
£9.2
87.5
87.6
B7.5
87.3
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Sec.11.9A-Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a DEA with overlapping relay timer.

EACEERSESSEAREASTIEEESERSRICRR 3 AERE e R R I SN RAR S SN IR PSP ES S ARACE SIS ARESS DS [ 21 3-3—34 _-. e ETRRSEanCCSShEa=s=acs
IndMTR {3A275-2 ' 1 Ind¥7R (3B399 ) }  InéMTR {3E4D} )
OEEELERR ERECEARKRATIREECREEIEISECAERNEESSR £33 15 SENSZ=OaN == soe ess EREREREEENBERSS S oS s=x
‘rime 8lip Mech., Elez. Term. Texm. Slip Mech. Elec. Term. Termm. S1ip, ¥ech., Elec. Term. newm.
{Sec.] () (W}, o VvV {R) I (A) (8} (MW M) v (R) X (A} (s} () um) v (&) I (x)
36,802 0.98 0.0_3 0.03' 90.93 45.0 0.79 0.05 0.08 84.72 B87.4 0.79 0,05 0.05 94.72 t7.4
36.901 ©.58 ~ D.03 0..03 $0.93 48.9 0.79 0.0s D.0S 54.72 87.3 0.7¢ .0,05 0,05 B94.72 B7.3
37.001 0.58 c.03 '0.03 90.53 48.9 0,79 0.05 0.05S 94.72 87.3 0.79 0.05% 0.05 94.72 87.3
az.101 0,28 . 0.D3 0,03 90.93 48.9 0.7% 0.05 0.05 94.72 87.3. 0.79 0.05 g.c5 94.72 B7.3
37.201 , ] D.9B 9.03 0.03 850.93 48.9 0.79 0.05 0.05 B94.72 B7.3 0.79 0.0S D.0S 94.72 - 87.3
37.302 0.58 0.b3 £.03 50.93 ~ 48.9 8.79 0.05 0.p5 Be.72 87.3 0.73 .05 0.05 842.72 87.3
37.401 0.%8 nnm 06.03 906.53 ° 48.9 - 0.73 0.05 0.05 84.72 &7.3 0.79 0.05 0.05 94.72 87.3
37.501 M o U3 48.9 0.79 p.0S 0.05 9¢.72 87.3 0.79 0.05 0.05 b54.72 87.3
37.601 Lo PPy IX cews” ¥0.93 4B.9 0.79 0.0s8 0.05 94.72 B7.3 0.79 0.05 0.05 9&.72 87.3
37.701 0.98 0.03 0,03 90,53 8.9 0.79 0.05 0,05 94.72 87.3 0.79 ©0.05 ©0.05 94.72 87.3
37.p01 | 0.58 0.03 0.03 50.93 46.9 0.78 0.05 0.05 84.72 87.3  0.79 0.08% 0.05 94.72 87.3
37.90 p.%8 b.03 D.03 35p.93 48.9 0.79 0.05 D0.05 5954.72 B7.3 0.79 0.05 D0.05 898.72 B7.3
38.002 0.98 0.03 0.03 90.93 88.9 0.78 0.05 0.05 9¢.72 B87.3 0,78 b.0s 0.85 94.72 B7.3
38.101 0.58 0.03 0.03 90.53 4B.9 0.79 0.05 0.05 82.72 87.3 0.79 0.05 0.05 84.72 87.3
38.201 0.98 0.03 0.03 90,93 8.9 0.79 ©0.05 0,05 94.72 87.3 0.79 0.05 - 0.05 94,72 87.3
38.301 0.98 °‘0.03 0.03 850,93 4.9 0.79 0,05 .05 94.72 g?7.3 0.79 0.05 0.05 94.72 87.3
3g.401 0.8 0.03 D0.03 90.93 48.5 0.78 0.5 D.05 94.72 '87.3 0.79 ©.¢5 - 0,05 948.72 87.3
38,501 0.98 0.03 D0.03 80.93 48.9 0.79 ° 0.05 0.05 84.72 87.3 0.79 D.OSE 0.08 984.72 37.3
38.6D01 p.98 0.03 0.03 50,92 48.9 p.79 0.05 D0.D5 94.72 B7.3 0.79 0.05 0.05 94.72 B7.3
38.701 0.8 0.03 ©0.03 90.9] 48.9 0.7% ©£.05 D0.05 5¢.72 87.3 £.75 D0.05 0.05 84.72 87.3
38.801 ¢.98 0.03 0.¢3 30,53 48.9 0.75 0.05 0.05 9¢.72 87.3 '0:79 a.05 0.05 954.72 87.3
. 38.901 0.98 0.03 0.03 5Q.93 48.9 .0,79 0.05 0.05 84.72 87.3 0.79 -0.05 0.05 94.72 87.3
39.001 0.98 0.03° 0,03 50.93 8.9 0.75 0.05 0.05 94,72 B87.3 0,79 D:DS 0.05 94.72 £7.3
35.101 0.98 0.03 0.03 50.53 8.9 0.79 0.05 0.05 94.72 87.3 0.79 0.05 0.05 94,72 82.3
35.20) 0.58 0.03 0.03 50.91 48.9% 0.79 0.05 0.05 98,72 87.3 Q.78 0.05 0.05 94.72 87.3
39.30) 0.58 D.03 0.03 50,93 48.9 0.79 0.0S D.D5 94.72 B2.3 0.79 0.0S 0.05 8¢8.72 87.3
. 35.401 0.98 0.03 0,03 90,93 48.9 8.7% D.0S 0.05 94.72 87.3 0,79 0.05 0.05 94.72 87.3
33.502 "p.58 0.03 0.03 90.93 48.9 0.75 0.05 0.05 8¢.72 87.3 .75 0.05 ©.05 54.72  §7.3
39.501 0.8 0.03 0.03 90.93 §8.9 0.79 0.05 D.05 94.72 87.3 0.79 0.05 0.05 94,72 . §7.3
38.701 g.92 0.03 0.03 50,93 48.9 0.7% ©0.05 ©0.05 94.72 87.3 ° ©0.72 0.05 0.05 $4.72 87.3
33.801 0,98 0.03 ©0.03 50.93 48.9 0.79 0.05 0.05 94.72 87.3 0.79 0,05 0.05 B84.72 87.3
35.901 0.98 ©0.03 0.03 850.93 48.9 0.79 0.05 0.05 94.72 87.3 0.79 0.05 0.05 84.72 £7.3

40,000 0.98 0.03 0.03 90,93 48.9 0.79 0.05 0.05 34.72 B7.3 0.79 0.05 0.05 94.72 B7.3<}—__
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Bec.21,9A-Unit 3 Train A ESF bus is connected to i{ts dedicated RAT and experiesnces a DBA vith cverlapping relrsy timer.

}

AR SRS EIERCEASEN IR ST MR REEETCAREAN

's::-=-=s=====s==us- = [ § --lfl:sﬂ'll-

In@MTR {P162 ) Bus  {3A04
EaREEER o s =owunwm

Tige S2ip Yech. Elec. Teom. orom.’ Valtage
{sec.) (s) ) ) VIV X 4N sMag., Deg.
0.000 100.00 D.00 ©0.00 0.05 0.0 89.60 -D.96
: p.002 300,00 D.00 D.D1 B3.)F 2135.0 §7.36 ~0.70
" o.0.101 £3.31  0.00 0.04 B1.86 218.5 97.33 ~1.01
0.201  65.94 0.00 D.D4 82,57 202.1 §7.38 -1.02
0.303+ 51,42 ©0.01 0.08 83.37 187.8.. 87.44 ~1.01
0.401  36.72 0.03 ©0.04 83.85 273.8 97,49 -1.02
©0.501  22.15 0.01 ©0.04 B84.2%9 155.0 §7.55 --1.03
0.601 7.21 0.02 0.04 85.43 208.8 97.62 -1.p4
8.701 1.98 0.02 ©0.02 B7.%5 43.6 57.71 -1.05
o881 - 2,05 0.02 0.02 B8.3§ - ¢2.8. $7.75 -1.07
0.902 2,05 0.D2 0.02 B39.1D 42.3 97.91 -1.11
1.001 1.96 0.02 0,02 50.50 2.2 98.33 -1.13
1.101 1.92 0.02 0.02 91.604 - 4.8 98.45 ~1.15
1.201 1.87 0.02 0.02 92:42 41.2 98.91 -1.09
1.301 1.8¢ D.02 D.D2 52,97 40.8 99.27 -~0.93
1.401 1.84 0.02 0.02 93.15 40.% 99.34 -0.89
1.501  1.84 D.02 D.62 93,24  90.6  59.35 -0.89
1.601 .. 1.83 0.02 0.02 93.18 40.6 99.36§ -0.89
1.700 . 1.B2 D.02 0.02 83.56 40.6 99.37 <0.89
1.801 . 1.82 0.02 0,02 $53.72 40.5 89.38 ~0.88
1.801 1.1 0,02 D.02 9385  €D.5 99.33 <0,88
2.001 . 1.B1 0.02 0.p2 853,92 40.¢ 99.39 -0.88
2.101 1.80 0.02 0.02 54.08 40.4° 99,40 -D.BB
2.201 1.80 0.02 0.02 84.13 40,4 99.40 -0.88
2.301 1.80 0.02 0.02 94.17 40.3 89.40 -0.88
z.401 2.80 0.02 0.02 9%¢.20 40.3 §9.41 -0.88
2.501 1.82 0.02 -0.02 78.35 29.1 96,89 -0.87
2.601 2,72 0.2 D.02 75.23 €6.2 96.81 -1.12
2.781 2.90 0.02 0.02 76.18 1.1 96.84 ~-1.12
2.801 2.88 £.02 0.02 76.26 £7.3 96.88 -1.1)
2.901 2.87 0.02 D0.02 76.40 471.3 96,93 -1.14
. 3.001 . 2.86 0.92 . 0.02 76.55 47.2 97.00 -1.16
3.101 2.85 0.02 0.02 76.72 47.1 87.08 -1.13
T.o3a2n 2.83 0.02 0.02 76.97 41.0 97.26. -1.24
. 3.301 2,73  0.02 0.02 77.4d 47.0 97.71 -1.23
3.401 2.7% ©0.02 D0.02 77.85 456.6 §8.04 ~1.11
3.501 2,7¢ 0.02 0,02 77.57 46.¢ 98.06 -1.11
3.601 2.73  0.02 'D.02 78.08 ¢6.2 98.06 -1.11
3.701 2.72 0.02 0.02 78.18 45,3 88.07 -1.11
3.802 2.71 0.02 0.02 79.28 46.2 98.08 -1.11
3.90 2.71 0.02 0.02 78.38 46.2 98.09 -2,12

tead Loald
¥ Myar
0.00 0.00
0.00  0.00
6.00 D0.0D
0.00 0.00
0.00 0.00
0.00 0,00
v.00 o0.00
p.00  0.00
0.00 0.00°
0,00 0.00
0.00 D.00
0.00  0.00
D.00 0.DD
0.00 D0.CO
0.00 0.00
p.03 0.00
0.00 D.CO
0.00 ©0.00
0.0D ©0.00
0.00 ©0.C0
0.00 0.00
0.00 0.00
£0.00  D0.00
0.06 0,00
0.C0  0.00
0.00 0.00
8.00 0.00
0.08 0,00
000 D0.00
0.00 0.D0
0.00 0.00
0.00  D.OD
0.00 ©.00
€.00 0.0D0
0.00 0.00
0.00 ©.00
0.00 0.00
0.00 D0.00
0.00 0.00
0.00 0.0D
0.00  0.00

Freq
L3
100.0
.100.0
100.9
100.0 -
100.0
102.0
100.0
100.0
100.0
100.0
00.0°
100.0
100.D
100.0
100.0
100.0
a0o.0
100.0.
100.0
.loo.0
100.0
100.0
ano0.0
300.0
100.0
100.0
100.0
100.0
100.0
200.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
200.0
109.0
100.0

L1}

IR CARS AN EEA X R LT

Bus  (3BOR ~ )
Voltage Load Load Freg
S¥ag, Deg. ¥»a Mvar 2
95.71 -3,49 0,00 0.00 100.0
84,09 ~3.11 0.00 .0.00 100.0
84,01 -4.72 0.00 0.00 100.0
84.45 -~4.6¢ D00 D.0D , 100.0
£4.92 -4.56 0,00 0.00 1€0.D
85.28 -4.55 D.0D 0.00 100.0
£5.68 ~¢.57 ©0.00 Q.00 300.0
86,25 <4.58 0.00 0.0D 3100.D
86.88 ~4.53 0.00 0.00 100.0
B7.30 ~8.60 ©.00 0.00 10.D
87,96 -4.69 D0.00 0.00° 160.0
89.28 -4,56 0.00 °C:00 100.0
80.33 -4.36 0.00 0.00 100.0
91.05 -4.27 0.00 0.00 300.D
91.5¢ -8.06 0,00 0.00 |, 200.0
91.69 -4.01 ©.08 0.00 100.0
81.76 -4.02 0.00 0.C0 100.0
91.85 -¢.02 ©.00 ©0.D0 100.0
91.87 -4.01 ©0.00 0,00 160.0
§2.08 -3.99 0.00 0.08 10C.0
92.18 -3.98 0.00 D0.0D 100.0
92.27 -3.96 0.00 ©0.60 109.cC
92.3¢ -3.53 D0.00 0.0D 100.D
92.33 -3.32 0.00 0.00 100.0
92.43 -3.51 0.00 0.00 10D.0
92,45 -3.91 0.00 0.00 mo.cQ———
76.65 -3.99 D.00 DJOO  1D0.0
75.38 -6.00 ©0.80 ©0.00 1000 MVIEAL
75.36 +5.96 0.00 0,00 100.5 COND
75.44 -5.96 0.00 0.00 100.C FOR
75.57 ~-5.85 0,60 ©0.00 300.0
75.91 -5.9¢ D.00 D.00 100.0 3ELRDLI
75.88 -5.85 0.00 0.00 100.c BUS
76.11 -5.97 0.08 0.00 1£0.D
76.56 -5.84 0,00 0.00 103.C 3804
76.84 -5.13 D0.00 0.00 100.0 x‘cgﬁ/%l
77.05 -5.78 0.00 0.00 10C.p
77.15 -5.75 0,00 ©0.00 100.C X6.93
77.25 -5.2¢  0.00 0,00 100.0 (VOLTAGED
77.3¢ -5.72  0.00  0.00 100.0 =HGA5P
77.43 -5.71 0.06 0.00 100.0
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Sec.11.5A-Unit 3 Train A ESF bus is cnnnec:ed to its dedicated RAT a2nd experiences a DBA vxth overlapping relay timer.

..-I-S-B’Q’-EI:Q:===I-‘S‘=B=B="=I-B=2===,.=li-‘l,=== SR> TeER = =EEEIS EESaXuR =—8rE i3
InduTR (P162 ) Bus  (3n04 ) Bus {3804 )
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4.001 2,70- 0.02 0.02 79,47 46.1° 8.0 -1.21 0.00 0.0D 300.0 77.52 -5.70 0.00 0.00 100.0
s 4.101 2.6 0.02 D0.02 79B.57 46.1 98.10 -1.11 ©0.00 0.00 100.0 77.61 -5.68 0.00 0.00 100.0
4.201 2.68 0.c2 0.02 7B.67 46.0 98.21 -1.11 ,©0.00 ©.00 100.0 77.70 -5.87 ©0.00 0.00 200.D
4.301 2.67 0.02 0.02 7B.76 46.0 $8.11 -1,112 0.00. 0.00 200.0 ?7.79 +5.66 0.00 0,00 2100.0
4.402 2.67 0,02 0.02 7B.8f ¢6.0 -$8.32 -1,23 0.00 0.00 200.0 77.88 -5.65 0.00 0.00 100.0
.4.501 2.66° 0.02 0.02 78.95 85.9 98,13 .-1,11 0.00 0.00 100.8 77.97 -5.64 ' D.0D 0.00 100.0
4,601 2.65 0.02 0.02 98.05 45.8 98.14 -31.31 O0.00 D.OD 2100.0 78.06 -5.63 0,00 D.0O 100.0
4.701 2.65 0.D2 Dp.D2 79.15 5.8 98.14 ~1,11 ©0.00 ©.D0 100.0 78.15 ~5.52 0.00 D.00 100.0
4.801 -2.64 0.02 0.02 79.2¢4 "¢5.8 98.15 =-1.12 0.00 D.DD 100.0 78.24 ~5.612 0.00 0.00 100.0
“4.902 2,63 0.02 0.02 73.11 45.7 88.16 -1.,12 0.00 2.00 100.0 78.32 ~5.60 . 0.00 0.00 100,00
- 5.0 2.62 C.02 0.02 735.42 5.7 98.16 -1.11 0.00 0.00 100.¢ 78.41 +~5.60 6.00 100.0
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5.101 .62 0.02 0.02 178.51 8.17 -~1.10 0.00 ©.00 100.0 78.49 * -5.59 0.0 100.0
§.201 2.61 0.02 Q.02 79,59 45. §8.18 -1.10 ©0.00 0.00 100.0 78.87 -5.58 0.00 100.0

. .
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5.301 2.60 0.02 0.02 79.67 4 98,18 +1.,10 0,00 ©.00 100.0 78.64 -5.59 0.00 100.0
5.401 2.60 0.02 0.02 79.7¢ 45. 96.19 -1.10- 0.00 ©0.00 100.0 - 78.72 -5.59 .00 0.00 100.0
5.501 2.59 0.02 0.02 79.84 45.5 98.18 -1,10 0,00 D0.00 100,0 78.79 -5.59 .0 0.0D 2100.9
5.601 2,89 0.02 0.02 79.92 45.4 88.20 -1,20 0.00 ©.00 100.0 78.87 -5.58 .00 0.00 100.0
5:701° 2,58 0.02 0.02 80.00 5.4 $8.21 -1,11 - 0.00 0.00 100.0 78.94 -5.59 .00 0.00 100.0
5.801 2,58 0.02 0.02 pO.0B 45.4 g8,21 -1.11 0,00 O.D0 100.0 79.02 -5.6D .00 ° 0.00 100.0
5.501 2,57 C.02 D0.D2 80.125 45.3 88.22 -1.11 0.00 D0.C0 100.0 79.09 -5.60 .00 0.00 100.0
6.001 2.56¢ 0.02 0.02 £0.2) 45.3 98,22 -1.11 0.00 0.00 100.0 79,18 -5.61 .00  0.0D JDO.B.

6.101 2,56 0.02 0.0z B80.31 45.2 88.23 -1,11 0,00 ©.00 100.0 78.24 -5.61
6.201 2.55 0.02 0.02 80.33 45.2 -9B.284 -1.112 0O.0D 0.00 10D.O 78.31 =5.63

o
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‘. £.301 2.55 0.02 0.02 B80.47 45.2 98.2¢ -1.12 0.00 0.00 210D.0 79.39 -5.64 .00 D0.00 100,0
6.401 2.5¢ 0.02 0,02 §0.56 45.1 $8.25 -1,11 ©0.00 0.00 100.0 79.47 <~5.65 .00 D.00 3208.0
6.501, 2.53 0.02 0.02 80.84 45.1 58.25 -1.11 0.00 D.OD 100.0 79.55 «5.68 b.cC  100.0
6.602 ° 2,53 0.02 ©0.02 BD.72 45.1 88.26 ~1.11 0.00 0.C0 200.0 79.63 -5.68 .00 0.00 100.0
§.701 2.52 0.02 "0.02°80.81 ¢5.0 ° 8B.27 -1.11 0.00 0.00 100.0 78.71 -5.70 .06 0.00 100.0
6.802 2,52 "0.02 0.0Z 80.30 45.0 g8.27 -1.11 0.00 0.00 100.0 79.79 -5.71 " 0.00 0.00 100.0
6.501 2.51 0.02 0.02 80.99 44.9 98.28 -1.11 0.00 0.C0 100.Q 79.88 -5.14 .08 0.00 100.0
7.001 2.50 0.2 o0.02 81.09 44.5 98.29 -1.113 0.00 0.00 2100.0 79.97 -5.76 .00 0.00 100.0
7.101 2.50 0.02 0.0z 81.19 44.8 88.29 -1,12 0.00 0.00 100.0 80.06 -5.79 .00- 0.00 100.0
7.201 2.49 0.02 0.02 B£1.29 44.8 98.30 -1.12 0.00 0.00 100.0  BO.,}6 -5.82 .00 0.00 1cO0.0
7.301 2.48 ©0.02 D.02 B81.,¢0° 44.8 98,31 -i.22 0.00 0.00 100.0 B0.26 ~5.85 .00 0.00 100.0
7.401 2.37 0©.02 0.02 B81.52 44.7 98.32 -1l,12 0.00 D.OD 210D.D 80.27 -5.88 .00 0.00 100.0
7.501 2.47 ©0.02 0.02 Bl.84 44.7 58.33 +1.12 D.CO D.00 2100.0 80.45 -5.52 .00 0.00 100.0

_1.60 2,46 0.02 0.02 01.78 44.6 98.34 -1.13 0.00 D0.00 108.0 80.62 -5.97 .00 0.00 100.0
7.701 2.45 ©0.02 0.02 81.93 44.6 %8.35 ~.23 0.00 D.00 100.0 80.76 -6.03 .00 0.00 100.0
7.801 . 2.40 0.02 0.02 B82.11 44.5 98.36 -1.13 0.00 0.00 200.0 80.92 -6.p8 .00 0.00 2100,D
7.901 2-42 " 0.02 0.02 82.30 4.4 g8.38 -1.14 0.00 D.CO 100.0 B1.11 -6.16 .00 0.00 2100.0
8.001 2.41 0.02 D.02 82,54 44.8 98.39 =-1.15 0.00 D.CO 1D00.0 81.33  -£.24 .00 0.00 100.0
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Sec,11.BA-Unic 3 Train A ESF bus is connected to its deficated RAT and experiences a DSh with overlapping relay timer.
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InATR (P152 J + Bus (3604 ] Bus (3B04¢ )
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Time Slip Mech. Elec. Temnm, Teznm. Voltage . Load Load Freq Voltage Load Load Freq
{Sec.} ° (® ) (M) ) v (s) T (M) SMag. Deg. MW Hvar 13 iMag. Deg. , MW Mvar g

8.101 2.35 ©0.02 0,02 £2.83  44.2  §8.41 -1.15 ©0.00 ©.00 100.0  B1.61 -6.34 0,00 0.00 200.D
8.201 2.37 0,02 O0.02 B3.21  ¢é4.1  98.42 -1.36 O.00 0,00 200.0  £1.97 -6,45 0.00 . OD.00 100.0
8.301 2.34  D0.02 '0.02 83.73  44.0  9$8.48 -1.17 0,00 D0.00 100,0 ° B2.46 -6,57 D.0O0 0.00 10G.0
8.402 2.30  0.02 0.02 84.¢7 43,9  98.53 -1.18 ©0.00 D.0O 1000  83.16 +5.68 0,00 0.00 100.D
8.501 2.23 0.02 0.02 85.53 43.6 98.61 -1.16 0,00 O0.00 100.0 82.18 -5.71 0.00 0.00 100.0
8.602°  2.15 0.02 ©0.02 B§.92  43.3  §8.72 -1.17 0.00 0.06 100.0  85.50, -6.55 0.00 0.00 100.D
8.70L 2.06 ©0.02 0.0z 88.¢¢ 4€2.8 96,83 -1.15 0.00 0.00 100.0 B6.9¢ -6.20 0.00 0.00 106.D
§.801 1.59 ©0.02 0.02 83.82  42.2  98.98 ~-1.12 D©0.0C .00 2100.D  BB.25 -5.78 ©0.00 0.00 100.0
8.901 1.94 0.02 ©0.02 D50.BR&  41.7 ° 99.02 -1.10 0.00° D.00 _1C0.C  B5.20 -5.45 0.00 0.00 100.0
. " s.00f " 1.92 0.02 ©0.02 51.44 41,3  99.06 -1.09 0.00 D.0O . 100.0  B9.76 -5.40 O0.00 D.0O  100.0
$,101 . 1.9¢ 0.02 ©£.02 91.81  41.1  93.08 -1.05 ©0.00 D0.00 100.0  90.12 -5.40 0.00 0.00 100.0
9.201 1.88 0.02 0,02 92.17  41.0  89.12 ~-1.09 0.00 0.00 200.C  90.46 -5,32 D0.00 0.00 100.0
9.301 1.87 0.02.. 0.02 92.52  4D.9 - §3.14 -1.08 O0.00 0.00- 200.0  80.78 -5.20 0.00 ©.D0 100.0
5.401 1.85 0.02 0.02 92.80. 40.8  99.1§ -1,07 O.DD ©0.00 300.D . 91.05 -5.09 .00 0.00 100.0
5.501 2.84 0.02 0.02 ©3.00 40.7  59.18 -1.07 ©D.00 ©0.DO 100.0  52.2a -4.58 D.00 0.60 100.0
- g.601 1.8¢ 0.02 0.02 §3.15 40.6  93.13 -1.06 0.00 0.00 200.0 . $1.38 -4.80 0.00 0.00 100.D
9.701 1.8¢ 9.02 0.02 93.25 40.6  59.20 -1.05 ©0.06 O0.00 2100.0 51,47 -4.8¢ Q.00 000 300.0
9.801 1.83  0.02 ©0.02 93.31 4¢0.6  99.20 1,05 0.00 0.00 100.0 91.52 -4.82 ©0.00 0.00 100.0
9.901 1.83 0,02 ©.02 93.36 ¢0.6  99.20 -1.05 0.00 0.00 ~300.0  B1.56 -4.79 0.00 0.00 200.0
10,001 3.83 ©,02 ©0.02 93.39 40.5  99.21 ~1.05 ©0.00 ©0.00 00,0 91.59 -4.78 ©.00 0.00 100.0
10.101 1.83 0.02 0.02 53.42 ¢0.5  9%.21 ~1.05 O0.00 O0.00 100.0  9i.62 -4.77 0.00 0.00 1Dp.D
10.201 1.83  0.02 0.0 3.5 4@0.5  53.21 -1.05 0.00 ©0.00 100.0 91.63 -4.77 0.00 0.00 100.p
10.301 1.83 0,02 D0.02 53,48  49.5  99.2) -1.05 0.00 ©0.DD 10D.0  S2.66 -4.77 O0.00 D.00 100.0
< 10.402 1.83  0.pD2 D0.02 93,52 ¢0.5  99.21 -1.05 O0.00 OD.0D 100.0  91.68 ~-4.77 O0.00 D.00 200.0°
10.501 1.82 .02 0.02 93.55 40.5 B5.22 -1.05 O0.00 O0.00 100.0 81.70 -4.76 0.00 0.00 100.0
10.601 1.8z 0.02 0.02 93.53" 40.5  99.22 -1.05 0.00 0.00 100,0 51.72 -4.76 0.00 0.C0 100.p0
10.701 1.82 0.02 0.02 93.63 0.5  99.22 -1.05 O©.00 0.00 100.6 91.75 -4.76 0.00 0.00 30p.p
0.02 0.02° 93.66  40.5  $9.22 ~1.05 0.00 ©0.00 300.0 S81.76 -4.75 0.00

10.801 1.82 0.00  100.0
10,501 1.82 ©0.02 0.02 $3.68 . 40.5  5§9.22 -1,05 ©0.00 0.00 100.0 . $1.78 <&.75 0.00 0.00 100.0
11.001 1.82 0.02 0,02 $3.70  4¢0.5  $5.22 -1.05 0.00 D0.00 2100.0  51.9% -4.75 0.00 0.00 100.0 :
11,101 1.82 0.02 0.02 93.72  40.5  9%.22 -1,05 ©0.00. 0.00 100.0  91.82 ~4.75 D.00 0.00 100.0
11.201 1.82 ©0.02 ©0.02 83.73  40.4  §9.22 <~1.05 O0.00 0.00 100.0  91:82 -4.75 0.00 0.00 100.0
11.301 1.2 ©0.02 0,02 93.74 4&0.4  §9.23 -1.05 ©.00 .00 100.0  91.83 ~4.75 ©0.60 0.00 10D.0
11.401 1.82 0.02 ©0.02 51,75  40.4  99.23 -1.05 0.00 ©0.00 100.D , 91.B3, ~4.75 0.00 _0.00 100.0
11.501 2.82 ©0.02 O0.02 93.76 ¢0.4  93.23 -1.05 ©.00 O0.0D 100.0 91,84 ~£,76 0.00 O0.00 300.0
11,602 1.82 0.02 0,02 $1.78  40.&  99.22 -1.05 0.0 D.00 100.0  91.85 -4.76 0.00 D0.00 100.0
11.701 1.81 ©0.02 0.02 $3.7%  ¢0.4  §9.23 -1.05 ©O.00 O0.00 100,80 51.86 ~4.76 £.00 0.00 100.p
11.801 1.61 0.02 ©.02 §3.80 40.¢  §5.23 -1.05 0.00 O0.00 -100.0 $1.88 -4.76 0.00 0.00 100.0
11.901 1.8 ©0.02 0,02 93.81  40.¢ .99.23 -1.05 ©0.00 ©0.00 100.0  91.89 -4.77 0,00 ©0.00 100.0
12.001 1.81 0.02 0.02 53.83  40.4  99.23 -1.05 0.00 0,00 100.0 91,90 -4.77 0.00 0.00 100.0
12.101 1.81 0.02 0.02 93.84  ¢0.4  99.23 '-1.05 0.00 0.00 .00.0  91.91 -4.77¢ 0.0 0.00 200.0
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5ec.11.9A-Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences 2 DBA'with overlapping relay timer.

IndMTR (P162 °
EOAXZRS Bw ==m
Time Slip Mech.
(Sec.) (A ) (W)
12.201 1,81  D.p2
12.301 1.81  0.02
12.401 1.81 D.D2
12.501 1.82 0,02
12.601 2.13  D0.02
12,701 - 2.22 0.02
12.801 2.21  0.02
12.902 2.20 0.02
13.001 2,20 D.02
13.101 2.15  0.02
13.201 2.18  0.02
13,301 2.16 0.02
13.401° 2.09  0.02
13.501 2.06 0.02
13.601, 2.05 0.02
13.701 2.0¢ 0.02
13.801 2.03 Dp.02
13.501 2.03  0.p2
14.001 2.02  0.02
13.101 2.01 0.02
- 14.201 2.01  0.02
10.301 2.00 0.02
14.401 2.00 0.02
14.501 1.5 0.02
2¢2.601 1.5 D.02
2¢.701 1.99  0.02
14.801 1.98 0.02
14.901 1.98 0.02
15.001 1.98 0,02
15.101 1.98  0.02
15.201 1.97 0.02
15.301 1.97 0.02
15.401 1.7 0.02
15,501 1,9 0,02
15.601 1.95 0,02
15.701 1.93  0.02
15.801 1.91  D.02
15.901 1.83  0.02
*16.001 1.90 ©0.02
18,101 1.90 0.02
16.201 1.30  0.02

Elec,

(b))
D.D2
0.02
0.02
0.02.
0.02
0.02
0.02
0,02
0.02
0.02
8.02
0.02
0.02
n.02
0.02
0.02
0.D2
0.02
0.02
D.D2
0.02.
D.02-
D.02
0.02
D.02-
0.02°
0.€2
0.02
0.02
0.02
0.02
0.02
.02
D0.02
.02
0.02
0.02
0.02
0.02
0.02

g.02.

Texrm.
v (%)
93.88
93.87
93,89
B7.51
85,78
£5.60
B5.68
§5.81
85.35
85.12
86.34
86.78
87.80
B8.55
88.79
£8.91
89.02
89.14
£9.26
89.38
89.50
89.61
89.71
89.80
39.87
89.94
29.99
90.05
90.10
90,16
50.23
30.31
50.42
90.58
50,84
91.18
51.52
91.7b
81.77
81.61
91.84

ETSRERETRE

)
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= BEEEREST=SERRD L 4
) Bus  (3A04
E=Tansm srmmcoens
Term, Voltage
X {Al $Mag. Deg.
- - - -
404 99,23 =1.05
40.4  B59.23 -1.05
40.4 63,24 -1,08
33.2 96.09 -0.88
42.2 95,93 -1.21
43,0 896.00 -1.21
43.0 85.0% ~1.21
43.0 96.18 -1.23
42.% 96.2B ~1.25
42.% 86,39 - ~1.28B
42,8 56.568 ~1.35
42.9 96.97 ~1.45
42.8 98.03 1,33
Q2.3 98,65 «1.20
42.0 98.73 -1,2%
41.9 58.75 -~l.20
41.9 98.75 -1.20
£1.8 98.76 =1.20
41.8 98.77 -1.20
1.8 §8.78 -1.20
41.7 98.79 -1.20
- 417 98.50 -1.20
© 41.6 98.81 -1.20
41.6 88.81 -1.19
81.6 58.82 «1.1%
1.6 98.82 -1.,19
41.5 98.83 -1.18
£1.8 98.83 -1.19
41.5° 98.83 ~1.19
81.5 98.84 ~1.19
£1.5 98.8¢ -~1.19
a1.5 98,85 -1.20
419 88.85 -1.2D0
4.4 58.87 -1.20
41.4 98.89 -1.20
41.3 98.92 -1.19
41.2 98.84 -1.1%
43.1° 98.95 =1.18
. 41.0 98.95 -1.18
41.0 98.96 ~1.18
41.0 898.96 -1.18

Load
b2
D.DD
0.00
0.00
0.00
0.00
0.0p
0.00
.00
0.00
D.DD
0.00
0.00
0.0D
0.00
0.00
0.80
D.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
0.00
0.00
0.00
0.00

EES3SgESs=bes

Load

Hvar
0.00
D.00
p.o0
0.00
0.00
0,00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
g.0p

c.00.

0.00
0.0D
0.00
0.00
0.00
0.00

0.00

0.00
0.00
2.00
.00
0,00
©.00
0.00
.00
0.00
.00
.C0
.00
.00
0.00
c.00
0.00
.00
0.00
.00

freg
L1

SR ESEEASE O N N REERnEnR

Bus  (3BD4 )

EE R SRR R S S B E RS sEENwEs

Voltage Load Load Freqg

8Mag. Deg. MW Hyat &
51.93 -4.78 D.D0 D.00 10D.0

51,9¢ -4.78 0,00 D0.0D 1p0.p
91.56 ~4.78 0.00 0.00 :no.o<:}—--
85.60 -4.79 0.00 0.00 100.0

88,25 -5.90 0.00 ©0.00 100.03A()4-
84.10 -5.90 D0.00 ©.00 200.0
8¢.18 -5.88 0.00- 0.00 100.0 WITIAL
8¢.30 -5.80 0.00 0.00 100.0

B4.44 -5.91 0.00 ©0.00 100.0 COND -
84.60 -5.53 0.0D0 0.00 100.0 FO'?\
84.81 -5.98 .00 D.00 100.0

B5.22 -6.06 _0.00° 0.0D° 100.0 i51)0l<2'
86.20 -5.21 0.00 0.00 100.0 \JbL:nkGE;
86.91 -5.73 0.00 0.00 100.0

£7.12 -5.72 0.00 0.00 3100.0 DROP IS
87.2¢ -5.71 ©0.00 0.00 100.D
$7.3¢ -5.70 0.00 0.00 100.D NEGUAIE
87.45 -5.68 0.00 0.00 100.D (() Q92 Pl
€7.56 -5.66 0.00 D0.00 10D.0
87.68 "~5.64 0.00 0.00 109.0
87,79 -5.61° 0,00 0,00 100.0

87.5¢ -5.58 0.00 ©.00 200.0

87.93 -5.56 0,00 0.00 _ 100.0
86.07 -5.52 0.00 0©0.00 100.0

88.24 -5.52 0.00 0.00 100.0
£8.20 -5.51 0.60 0.00 200.0

88.25 -5.50 0,00 .0,0p 300.0

§8.30 -5.50 0.00 0.00 100.0

B8.35 -5.51 0.00 O©0.00 100.0

88.41 -5.51 ©0.00 0.00 100.D

68.47 -5.52 0.00 0.00 100.0 :
89.55 -5.53 0,00 ©0.00 1200.0
88.65 -5.56 0.00 0.00 100.0

B8.B1 -5.S7 '0.00 0.00 100.0

89.05 -5.56 0.00 ©0.00 100.p

89.38 -5.50 D0.00 0.00 100.0
89.69 -5.39 0.00. 0.00° 2100.0

89.86 -5.35 0.00 0.00 100.0

83.82 -5.36 0.00- 0.00 100.0

89.§5 -5.35 0.00 ©.00 100.0

85.98 -5.36 0,00 0.00 100.0
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Sec.11.8A-Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a DPA with overlapping relay timer.

l.é==’==h I=RT= BEI=2ue z ===='-IH====',I’t:::a—-_sz L 3 =2 § 24 =
. In@MTR {P162 ) Bus  (3AD4 )
WEER2RNE ¢4 EIBRER REIWIT SREIGEES ::ztsﬂ::::..a:’-.:ullnl:==-=I====a=
Time S1ip ¥Mech,. Elec. Tem. Term. Voltage , Llcad load Freq
{sec.) (%) W {Me} Vv (2} I (A} $Mag, Deg. MW Mvar R
16.301 1.50 £6.02 0.02 B51.85 41.0 98,97 -1.18 c.00 0.00 lca.0
16.401 1.5¢ $.02 0.02 31.89 £1.0 98.57 -1.19 0.00 0.00 100.0
16.501 1.90 o©0.02 g.02 931.92 41.0 98.97 -1.19 0.00 0.00 180.0
16.601 1.89 0.02 0.02 91,95 40,9 98.97 =-1.1% 0.00 0.00 100.0
16,701 1.89 D.02 0.02 91.99 <0.9 98.97 -~1.19 0.00 0.00 100.0
16.801 1.8% 0.02 0.02 92.03 $80.9 98.98 -1.18 0.00 0.00 100.0
16,901 1.8 D.02 0.02 52.08 40.3 98.98 ~1.19 0.00 0.C0 100.0
17.001 1.89 0.02 0.02 92,13 ¢0.5 - 98.98 +1.19 0.00 0,00 1€0,0
17.10% 1.88 0.02 D.b2 92.19 '40.9 58.89% -1.19 8.00 0.00 100.0
i7.201 1.88 0.02 0.02 92,27 40.9 98.99 ~1.1% 0.00 0.00 100.0
17.301 1.88 0.02 D.02 §2.38 40.9 95.00 -1.19 0.00 0.00 100.0
17.401 1.87 D.02 0.02 52,53 ¢0.8B 99.01 -1.19 0.02 0.0D 100.0
17.501 1.886 D,02 0.02 90,54 - 39.5 92.92 -1.158 0.0D0 . D.OD 100.0
17.801 1.5 0.02 p.D2 5D,53 ° 41.1 57.98 -1,22 ©0.00 D.DO 100.0
17.702 1.96 ©0.02 0.D2 90,50 41.8 98.02 -1.21 0,00 0,00 2100.0
17.801 1.386 0.02 0.02 20.5¢ 41.8 58.08 -1.20 0.00 0.00 100.0
17.901 1.8 ©.02 0.02 90.61 d1.¢ 98.13 -1.1% 0.00 0.00 100.0
18.001 1.85 0,02 0.02 $0.68 41.3 $8.17 -1.19 0.00 0.00 100.0
18.101 1.95 0.02 0.02 90.7¢ 41.3 "sg.21 -1.1%  0.00 0.00 100.0
18.201 1.85 0.02 0.02 90.80 41.3 98.24 ~1.1% 0.00 0.00 100.0
16.301 1.84 0,02 0.02 90.86 41.3 58.28 1,19 0.00 O0.00 100.0
. 18.401 1.9¢ 0.02 0.02 %0.81 6.3 98,31 -1.18 0.00 0.00, 100.0
' 18.501 1.94 ©.02 0.02 50.97 41.2 98.32 -1219 0.00 0.00 100.0
18.601 1.8¢ .02 0.02 .51.03 £1.2 98.38 -1,20 ©.00 0.00 100.0
18.701 1.93 0.02 .02 91,12 41.2 98,45 -1.22 0.00 0.00 100.0
. 18.801 1.93 .02 0.02 91.29 41.2 98.61 =~-1.23 0.00 0.00 100.0
18.5012 1.94 D.02 0.02 *91.55 410 9B8.86 -1.19 0.00 0.00 200.0
19.001 . 1.1 .02 0,02 91.85 .431,0 58.93 -1.19 8.00 0.p0 100.0
18.102 1.91 Db.02 0.02 81.70 41.D 98.9¢ ~-1.18 0.D0O D.0D 2100.D
19.201 1.9 0.02 D.02 91.73 £1.0 $3.95 -1.18 b.0D 0.00 100.0
19.301 .80 0.02 D.02 B51.75 41.0 58,85 -1.28 .00 .00 200.0
- 192.402 1.90 0.02 0.02 51.77 41.0 98.55 -1.18 0.80 0.00 100.0
19.501 1.80 ©0.02 0.02 81.79 41.0 98.85 -i.lB 0.00 6.00 100.0
13.601 1.50 0.02 0.02 §1.81 41.0 gg.95 -1.18- 0.00 0.00 100.0
19.701 1.90 0.02 p.02 91.83 41.0 98,95 1.18 0.00 0.00 100,0
«  185.801 1.80 0.02 0.02 851.85 41.0 98.56 -1.1f 0.00 0.00 100.0
“19.901 1.90 0.02 0.02 91.86 41.0 98.96 -1.18 0.00 ©.00 100.0
. 20,001 1.90 0.02 0.02 91.B8 41.0 98.96° -1.18 0.00 0,00 100,0
20.101 1.90 0.02 0.02 91,90 41.0 28.86 ~1.18 0.00 0.00 100.0
20,201 1.90 ©0.02 0,02 91,82 40.9 $8.96 =1.18 0.0 ~0.00 100.0
20.301 1.89 0.02 0.02 91,54 40.9 98,95 -1.18 0.00 0.00 100.0

==EzeSsnsm =

}

L bl a2 2 2202 P P Y N Y

Bus {3B0Q
Voltage . Load
fMag. A pag. MW
-k - - e -
30.00 -5.35 0,00
30.63 ~5.37 0.00
90.05 -5.37 0.00
9p.08 -5.38  0.00
90,21 -5.3% 0.00
90.15 ~5.40 0.00
90.19 =5.81 0.00
90.23 ~5.43 0.00
50.29 -5.4¢ 0.00
90.36 -5.46 0.0D
90.46 -5.48 0.00
90.60 ~5.51 0.00
89.05 -5.12 0.00
BB.70 -5.84 D0.DD
88.67 -5.84 © 0.00
§8.71 -5.44 0.00
BB.7? -5.42 0.00
88.83 -5.41 o0.0p
88,88 -5.40 0.00
B8,9¢ -5.38 0.00
88.85 -5.39 0.00
89.0¢ -5.39 0.00
85.03 -5.38 0.00
89,15 -5.3%  0.00
£9.24 -5.33  0.00
85.40 -5.40 0.00
89,6¢ -5.,33 0.00
89.75 -5.32 0.00
BY.79 -5.32 0.00
59.81 -5.3% 0.00
85.83 -~5.31 0.00
85.85 -5.31 0.00
89.87 -5.31 0.00
89.688 -5.31 0.00
85.50 -5.31 0.00
89,92 -5.31 .00
£9.93 ~5.31 0.00
89.95 -5.31 0.00
89.97 -5.31 0.00
£9.58 +5.31 0.00
20.00 -5.31 0.0p

Loagd

var
0.00
0.00
0.0D

.
o
o

" e 2 % e e e e

B s v e e s 8 e o

D000 O00O00O0O0D0DO00ODODODOCOO0OO0CO
.
00000000000 ODODDODDO OO

Q0
D000 0DO0OO0CO0ODO0OVWODODVLOOOOU OO 0O

0.00
0.0D
.00
0.00
0.00
0.00
0.80
0.00
D.00
p.00
0.00
g.00
0.00
D.oo
0.00
0.0D

Freg
8

100.0
100.0
10D.0
100.0
1C0.0
100.0
100.0
i00.0
100.0
100.0
100.0
100.0
100.¢0
100.0
1060.0
lo0.0
ip0.0
100.0
100.0
100.0
100.0
100.0
100.0
ip0.D
200.0
ico.0
100.0
100.0
100.8
.100.0
l100.90 ‘
100.0
100.0
100.0
100.0
100.0 -
100.0
100.0
100.0
100.0
100.0
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Sec.11.9A-Unit 3 Train A EST bus is cconected to

ESSEERS

v nm———-

its cedicated RAT 2rnd experiences 2 DBA with overlapping relay timer.

IRRSCE=SSEXE En
IndMTR (P162 ]
[ ] * =sow [T Y 1)
Time Slip Mech. ERlez. Texrm. Texm.
{sec.) 18) P W) VIR X (A),
+ 20.401 1.89 D0.02 0.D2 91.85 ° 40.%
20.501 1.89 0.02 0.02 91.87 40.9
< . 20.601 1.88 0J02 0£.02 91.9% 40.9
20.701 1.9  0.62 0.02 52.01 . 40.%
20.801 1.8 0.02 D0.D2, 92.03 40.9
20.501 1.89 ©0.02 D0.02 92.05 40.9
21.001 1.9 D.02 0.D2 82.08 40.3
22.101 2.89 0.02 0.02 §2.31 _ 20.9
21.201 1.83 0.02 p.02 82.1¢  4b.%
21301 1.83 0.02 .02 92.17. 40.9
21.¢01 1.88 ©0.02 0,02 92.21 40.9
+  21.501 1.88 0.02 0.02 92.26 40.5
21.601 1.88 °0.02 0,02 §2.32 40.5
21.701 1.88 0.p2 D.02 52.43 40.8
21.801 1.87 0.02 0.02 92,52 40.8
21.901 1.86 0.02 0.02 52.70  40.8
22,001 1.85 0.02 0,02 92.56 40.8
22.101 2.83 0.p2  0.02 -93.32 40.7
22.201 1.8 0.02 €.02 93.71 40.6
22.301 1.80 0.02 0.02 54,00 40.5
22.401 1.80 0.02 D.02 54.1¢ 80.4
.22.501 1.80 0.02 0.02 92.26 38.3
22.501 1.89 0.02 ©0.02 51.63 40.7
22.901 1.91  0.02 0.02 91.50 141.0
. 22.801 1.92 0.02 0.02 91.47 41.1
22.901 1.91  D0.D2 0,02 51.48 41.1
23.00 1.1 0,02 ©0.02 31,50 4.1
23.101 1.92 0.D2 0.02 91.52 a1
23.201 1.1 0.02 0.02 91.54 $1.0
23.301 1.91 ©0.02 0.02 91.56 €1.0
23.401 1.92 0.02 D.D2 91.5%9 41.0
23.501 1.51  0.02 ©0.02 91,61 41.0
23.601 1.91 0.0z 0.02 91.62 1.0
. 2.0 1.5 0.02 D.D2 91.65 41.0
23.801 1.51 0.02 -0.02 91.67 41.0
23.501 2.91 0.02 0.02 51.6% 41.0
© o 2¢4.001 ‘1.90  06.02 0.02 91.71 41.0
24.101 1.90 ©.02 0.02 91.73 .41.0
24.201 1,90 D0.02 .02 91.75 41.0
2¢.301 1.30 ©.02 0.02 91.75 41.0
. 26.401 1.0 ©0.02 0,02° 91.7B 41.0

Bus

{3n04

BESRTSEIRRENE

Voltege -

fMag.
98.86
98.87
88.97
$8.97
88.97
98.97
98.97
58.98
88.98
98.98
98.98
98,98
98.93
$5.00
93.01
89.02
9%.04
99.07
99.10
$9.12
95,13
28,88
88,94
88,93
98.93
98.93
98.93
$8.93
98.93
98.53
98.94
98.9¢
58,84
56.94
98,94
58.94
88.95
98.95
98.85
98.85
8B.85

Deg.
-1.18
~1.18
<1.18
-1.18
-1,18
-1.19
-1.18
-1.19
-1.19
-1.19
-1.19
-1.19
-1.19
-1.19
~1.1%
~1.18
~1.19
~1.19
-1.18
“1.17
-1.17
-1.16
-1.18
-1.19
-1.19
21,19
-1.19
-1.19
-1.18
~1.18
<1.18
-1.18
-1.38
-1.18
-1.18
-1,18
~1.18
<1.18
-1.18
-1.18
~1.18

Load
MA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
D0.0D
0.00
Dn.00
D.Co
0.00
0.00
0.00
0.00
0.0D
D.00
0.00
0.00
0,00
D.00
0.00
0.0D
o.0D
0.00
0,00
0.00
0.00
0.00
D.00
0.00
0.00
0.00
0.00
p.00
0.00
D.DD

.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.00
0.00
0.00
p0.oo
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-D.0D
0.00
0.00
.00
0.00
0.00
0.co
0.00
0.00
0.00
0.00
0.00
D.00
0.00
0.00

Preq
%

LY P

100.0

100.0
102.¢0
100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0
‘100.0
100.0
100.D
100.0
100.0
100.0
100,0
100,0
100.0
100.0
100.0
100.0
200.0
100.0
100.0
100.D
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
10D.0
100.0
100.0

o

Bus

BE=

ExXNENESE =

(3804 )
====I====‘l.ICER-B========----IIIB .
Voltage Lecad Load Freq
. uag.  Deg. MW Mvar 1
90.02 -5.32 ©0.00 0.60 100.0
"80.03 -5.32 0.00 O0.00 100.0
50.05 -5.32 D.00 0.00 100.0
90.07 -5,33 0.00 0.00 100.0
$0.03 -5.33  0.00 D0.00 109.0
90.13 -5.3§ ©0.00 0.00 10D.0
90.34 -5.35 0.00 0.00 100.0
90,16 -5.35 0.00 0.00 200.0
50.19 -5.36 0.00 0.00 100.0
90.22 -5.37 0.00 0.00 100.0
$0.26 -5.33  0.00 0.00 100.0
50.31 -5.40 0,00 6.00 100.0
50.37 -5.42 .00 0.00 1DD.D
90.44 -5.46 0.00 0.00 200.0
50.56 <-5.47 0.00 -0.060 100.0
50.72 ~-5.49 0.00 0.00 100.0
90.57 -5.43 0.00 ©0.00 200.0
51,31 -5.44 ©0.00 0.00 100.0
91.69 -5.31 0.00 0.00 100.0
91,96 +=5.15 , 0.00 O©0.00 39D.D
92.09 -5.14 0.00 D0.00 100.0
90.2¢ -4.88 0,00 0.00 100.0
89.70 -5.33 0.00 0.00 100.0
89.58 -5.35 0.00 0.00 100.0
B3.S6 ~5.35 0.00 D0.00 100.0
£5.57 -5.35 0.60 ©.00 3pb.O
$3.59 -5.35 ©0.00 ©0.00 200.0
_B3.61 <5.35 0.00 0.00 200.0
895.63 ~5.3¢ 0.00 0.00 100.0
89.65 <5.33 0.00 0.00 200.0
89.67 -5.33 0.00 0.00 1D0.0
89.69 - -5.33  0.00 0.00 100.0
§9.71 -5,32 0.00 _0.p0 - 20D.D
B9.73 -5.32 D.00 0.00 100.p
89.75 -5.32 0.00 0.00 10D.0
* B9.77 -5.32 Q.00 0.00 100.0
83.78 -5.31 0.00 0.00 200.0
£9.80 ~-5.31 0.00 0.00 ~100.0
89.82 -5.31 0.00 D.00. 100.0
83.8¢ -5.31 0.00 0.00 100.p
§9.85 -5.31 0.00 0,00 200.p
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Sec.11.98-Tnit 3 Train A ESF bus is connected t6 its dedicated RAT end experiences a8 DEA with overlapping relay timer.

ASESECESIEAXNI=SINSEEIRRES = ..".ER:":::E-.=====I===.ﬂ...',===-‘:n::.‘:::--.===-="':H.ﬂﬂﬂ--'-g--:-‘E'—':::;===-===..--'=I’..."—'=
) . InawTR {P1852 ) Bus  13n0¢ ) pus (3m04 )

L4 . ESBRENE = sRew RSEESDRRR®E '.B.:::--==’El..-.."..EGEIIEI-E-S
Tire S1ip Mech. Elec. Term. Qerm. Voltage Load lLoad Freq. Voltage Load Load 'Pxeq
{Sec.} t8) (M) (M) Vv (') X (A) iMag. Peg. MM Mvar L] $Hag. Deg. MW Mvar )

cmmnmm—- PR . rrwe weere eeeee eceew—- rreee meroe mccee mee—e  meeane

28,501 . 1.90 ©0.02 0.02 91.80 41.0 98.85 -1,18 0.00 0.00 100.0 89.67 =-5.31 0.00° 0,00 100.0
2¢.601 1.90 0.02 - D.02 91,82 41.0 98.95 +1.18 0,00 ©.00 100.0 B9.89 -5.32 D.00 0.00 100.D
* 24.701 1.9 Dp.C2 0.02 91.84 41,0 $8.86 -1,i8 0.00 0.0C 100.0 B3.50 -5.31 0.00 0O.00 100.0
24.801 1.50 D0.02 0.02 .91.85 41.0 58.%6 -1,18 0.00 0.00 100.0 89.92 -5.31 0.00 ©.00 100.D
24.901 1.80 0,02 0.02 91.87 €1.0 98.96 -1.28 0.00 ©0.00 200.0 89.8¢ -5.31 D.00 D0.00 100.D
.25.002 1.50 0.02 D.02 91.89 41.0 98.96 ~1.18 ©0.00 0.00 100.D 89.85 ~5.31 0.00 ©0.00 100.0
¢ 25.101 1.0 0.02 -0.02 .91.81 . 41.0 %8.86 -1.18 0.00 0.00 100.0 8%.97 -5.31 0.00 0.00 100.0
25.202 1.90 ©0.02 D.02 91.92 40.9 98.86 -1.18 0.00 0.00 200.0 B5.9%8 <5.31 0.00 D.00 1DD.D
25.301 1.8 0.02 0.02 51.84 £0.8 $8.96 -1.18 D.00 D.00 100.0D 80.00 ~5,31 0.00 0.00 100.0

T 2402 1.88 0,02 0.p2 81.95 £0.9 $8.56 -1.18 0.0 D.0D 100.0 80.02 -5.32 0.00 ©0.00 100.0
25.501 1.9 0.02 0,02 91.98 20.8 58.57 -1.1p 0.00 0.00 100.0 ° 90.04 -5.32 T 0.D0 0.00 100.0
25.601 1.89 ©0.02 0.02. 52.00 40.9 98.87 -1.18 0.00 0.00 200.0 8b.06 -5.32 0.00 0.00 100.0
25.701 .89 0.p2 0.02 52.02 40.9 98.97 -1.i8 0.00 0.00 100.0 90.08 -5.33 0.00 (.00 100.0
25.801 1.89 0.02 0,02 92.0¢ 40.9 98.97 -1.18 0,00 0.00 100.0 80.20 -5.33 ©.00 ©0.00 100.0 -
25.501 1.8 0.02 0.02 92.06 - 40.9 98.97 -1.1% 0.00 ©.00 100.0 80.12 -5.3¢ 0.00 0,00 1p0.0
26.001 ° 1.89 ©0.02 0.02 s2.08 40.% 98.87 ~1.19 0.00 ©0.00 2100.0 90.14 -5.35 0.00 0.00 100.D
26.101 1.8%° 0.02 0.02 52.11 40.9 98.58 -1.,19 0,00 0.00 200.D 80.37 -5.36 ©0.00 0.00 2100.0
26.201 1.89 0.02 D0.02 82.14 40.8% 98.98 <1.19 ©.00 0.00 100.0 5,20 -5.36 0,00 D0.00 100.0
26.302 i..8 0,02 D0.02 92.18 40.9 98.98 -1.19 0.00 D.00 2100.0 20.23 -5.37 0.00 0.00 100.0
26.401 1.8 0.02 0.D2 382.22 40.8 968.98 -1.19 0.80 ©0.00 100.0 90.27 =-5.3% 0.00 D.OD 1DD.O
26.501 1.88 0.02 0.02 92.27 40.8 88.95 -1.2%9 0.00 0.00 100.D §0.32 -5.41 0.00 0.00 3100.0
-26.60) 1.88 Db.D2 D.02 52.3¢ 40.9 98.99 -1.1% D0.00 D0.0D 100.0D $0.38 -~5.43 0.D0 0.00 100.0
26.701 .87 0.82 0.02 32.83 40.8 99.00 ~1.29 0.00 D.00 -1D0.0 90.47 -~5.45 0.00 _ 0.00 100.0
26.801 1.87 ©0.02 p.02 B52.58 40.8 83.020 -1.2% 0.00 D.OC 100.0 90.59 ~5.48 0.00 ©0.00 100.0
26.901 1.86 0.0z 0.02 82.75 40.8 85.02 -1.1% 0.00 0.080 2100.D 80.77 ~5.4% Q.00 ©.00 100.D
27.001 1.85 0.02 D0.02 93.04 40.8 99.04 -1.19 0.00 0,00 100.0 91,05 ~5.48 0.00 0.00 2100.0
2.0 1.83 0.02 0.02 B53.42 - 40.7 $3.07 -1.129 0.00 D.CO 1D0.D $1,41 -5.41 0.00 _0.00 10D.0
27.201 1.82 0.02 ©0.02 93.80 80.6 99.10 -1.18 0.D0 0.00 100.0 91.77 -5.28 0.00 0.00 100.0
27.30 1.80 0.02 0.02 54.05 40.5 89.12 -1.17 0.00 0.00 100.0 $2.01 -5.17 0.60 ©.00 1DD.D
27.402 1.80 0.02 0.02 84.16 40.4 99.13 -1.17 0.00 ' £.00 100.0 92.11 -5.14 0.00 0.00 3100.0
27.501 1.80 0.02 D0.02 94.18 40.3 89.13 -1.17 ©0.00 0.00 100.0 92.13 -5.15 0.00 0.00 2100.0
27.601 1.8¢ 0.02 0.02 94.19 - 40.3 §9.13 ~1.17 0.00 0.00 100.0 92,13 -5.15 0.00 0.00 2100.0
27.701 1.80 0.02 0.02 94.19 40.3 99.13 -1.17 0.00 ©0.00 100.0 52,14 ~5.15 0,00 0.00 1pD.0

. 27.801 1.80 ©0.02 0.C2 34.18 40.3 99.13 «1.17 0.00 0,00 2100.0 92,18 -5.15 0.00 0.00 2DD.O
27.501 1.80 D.c2 0,02 94.19 40.3 59.13 «1.17 0.00 0.00 100.0 82,14 -5.15 0.00 0.00 20D.0
+ 28,001 1.80 0.02 0.D2 98.19 40.2 99.13 +1.17 D.DC 0.00 200.0D £2.24 ~5.15 -0.00 0.00 200.0
28.101 1.80 0.02 D.02 84.25 © 40,3 - 95.23 1,27 0,00 0.DD 100.0 - 92,14 -5.15 0,00 0.00 100.0
28.201 1.80 0.02  0.02° 54.185 . 40.3 83.13 -1.17 ©0.00° 0.00 100.0 82,14 -5.15 0.00 0.00 100.0
28.301 1.80 ©0.02 . 0,02 94.19 40.3 89.13 -1.17 ©0.00 ©0.00 100.0 §2,14 -5.15 0©.¢0 0.00 1DD.0
28,401 1.80 0,02 0.02 94.19 40.3 88.13 -1.,17 0.00 0.00 100.0 92.14 -5.15 D.00 . 0,00 2D0.0O
28.501 1.80 0.02 ©0.02 94,15  40.3 $3.13 ~1,17 ©.C0 0.00 100.0 52.24 -5.15 0.00 0.00 100.0
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Sec.11.5A-Unit 3 Train A ESF bus is connected to its dedicated RAT 2nd experiences a DBA with overlapping relay timer.

COERRISRRESEREIBEEERELEE

.

IndMTR [P162 )
== -1 2EBER

Time Slip Mech., Elec. Term. Term.
{sec.) (A) D) ) Vv (s) I ()
.25.602  2.80 0.02 0,02 94.19, 40.3
28.701 1.80 D.02 0.02 5¢4.19 40.3
28.801 1.80 Dp.02  0.02 94.19 40,3
28.9p1 1.80 0.02 '0.02 94.19 40.3
29.001 1.80 ©0.02 D0.62 54.19 40.3
29.101 1.80 ©0.02 0.02 94.19 40.3
29.201 1.80 ©0.02 0.02 94,13 ‘40.3
2§.301 1.60 0.02 0.02 8¢.19 40.3
29.403 1.80 D.02° 0.02 52.19 40.3
25,501 1.80 0.02 °0.D2 854.19 40.3
29.601 1.80 0.02 0.C2 54,19 40.3
25,701 1.80 0.02 0.02 94.15 0.3
29.802 1.80 D0.02 0.02 54.19° 40.3
29.801 1.80  ©0.02 0.02° $4.19 40.3
30.001 1.80 0.02 0,02 94.19 40.3
*30.101 1.80 0.02 D0.02 $4.19 40.3
30.201 2.80 0.02 D.D2 94.1% 00.3
30.301 1.B0 0.02 0.02 B54.,1% 40.3
30.401 1.80 0.02 0.D2 84.19 40.3
10.501 1.80 D0.02 0.02 9¢.19 40.3
30.501- 1.80 0.02 ©0.02 95¢.19 40.3
30.701 1.80 0.02 ©0.02 94.19 40.3
30.801 " °1.80 0.D2 0.02 54.1% 40.3
30.901 1,80 0.02 0.02 94,19 40.3
31.001 1.80 0.02 ©0.02 54.1%  40.3
31.101 1.80 0.02 0.02 854.19 40.3
31.201- 1.B0 0.02 0.02 94.19 - 40.3
31.30 1.80 ©0.02 D0.02 34.1% 40.3
31.401 1.80 0.02 D,D2 34.19 40.3
31.501 1.80 0,02 0.02 9¢&.19 20.3
31.501 1.8 0.02 0.02 94.19 40.1
31.701 1.80 0.02 0.92 .94.1% ¢0.3
31.801 1.80 D.p2  0.D2 9%.19 40.3
31,901 1.80 ©0.02 p.02 84,19 40.3
32,001 1.80 0.02 D.D2 84,19 10.3
32.101 1.80 ©0.02 ©.02 94.19 40.3
32.201 1.80 ©0.02 0.02 94,39 40.3
32,301 1.80  D0.02 0.02 ‘94719 °  40.3
32.401 1.80 0.02 0,02 9¢.19 40.3.
32.501 1.80 0.02 D0.02 91,50 35.%
32.601 1.5¢ 0.D2  0.D2 90.31 .41.0°

nE -E:l-====K===8'-=I==========lllh=====ﬂ==s-k!=ﬂ=E=--KRIII'BS=========BIIBE
Bus (3ADS . ) Bus (3804 . 3
M EARBIASEEERRCE S I RECCSC S NIERRRERRE ‘-Iﬂ===-F===H-====E==-============
Voltage Load Load Freq Voltage Load Load Fregqg
tM¥ag. Deg. e Mvar K. ™Mag. Leg., At Mvaxr %
99.13 ~1.27 D0.00 D.OO 100.0 92.24 -5.15 D.pO ) 0.00 100.0
$5.13 +~1.37 0.00 D0.00 100.D 92.14 -5.15 D0.0D 0.00 2100.0
83,13 -1.17 D.00 ©0.00 100.0 92.14 5,35 0.00 0.00 100.D
99.13 =-1.17 0.00 0.DC 100.0 92,14 -5.15 Q.00 0.00 100.0
99,13 =-1.17 0.00 0.00 100.0 92.1¢4¢ +5.15 0.0D 0.00 200.0
99.13 -1.17 0.00 0.0D 100.D 52,1¢ -5.15 D0.00 ©0.00 10).0
§9.13 -1.17 0.00° 0.00 100.0 §2.14 -5.15 0.00 ° 0.00 3100D.0O
59,13 -1.27 D0.00 0.00 100.0 22.2¢ -5.15 " 0.00 Q.00 100.0
99,13 1,17 D0.D0 0,00 2100.D 92.14 -5.15 0.00 0.00 200.0
89.13 -1.17 0,00 ©0.00 100.0 92,24 ~5.15 0.0C 0.00 100.0
53.13 -1.17 0.00 0.00 100.0 92.2¢4 +5.15 0.00 0.00 100.0
9%.13 .17 0.00 0.00 100.0 82.1¢ -~-5.35 0©.00 D.pO 10D0.0
99.13 ~1.17 D0.00 0.00 100.D 52.1¢ -5.15 0.00 0.00 100.0
99,13 ~1.17 ©0.00 0.00 100.0 92.14 -5.15 0,00 6.00 100.0
99,13 ~1.17 ©0.CC 0.00 100.0 92.14 ~5.15 0.00 0.00 1pD.O
5%.13 ~21.17 0,00 0.00 100.0 92’14 -5.25 0.00 0.00 2100.0
99.23 =-1.27 0.DD O0.0D 100.C 92.14 ~5.25 D.00 0.00 100.0
99,13 -1.17 0,00 0.00 100.0 ~ 92.24 -5.15 0,00 O0.00 ' 100.0
99.13 -1.17 ©.00 D.DO, 1200.0 92.2¢ ~5.15 0.00 0.00 100.0
99,13 ~1.17 ©0.00 O0.00 2100.0 92.14 ~-5.15 0.00 0.00 100.0
95.13 ~1.17 0.00 D.00 100.0 92.14¢ -5.15 0.00 0.00 1p0.D
29.13 -1.17 0.00 ©0.00 100.0 92.14 -5.15 0.00 0.00 300.D
99.13 -1.17 0.00 0.00 10D0.0 92.14 -5.,15 D0.00 0.00 100.0
§9.13 -1.17 ©p0.C0 O0.00 100,0 92.14 -5.15 0.00 0.00 100.0
$%.23 -31.17? 0.00 O0.00 100.0 92.24 -5.25 0.00 0.00 100.0
5%.23 -1.17 p.00 D.00 10D.D 52.1¢ -5,25 0.00 0.0D 1Q0.0
99.13 -1,17 0.00 0.00 100.0 $2.14 5,15 -0.00 0.00 100.0
99,13 ~1.17 0.00 0.00 100.0 92.14 -5.15 .00 0.00 100.0
93.13 -1.17 0.00 ©.00 100.0 ‘92,24 ~5.15 0.00 0.00 1p0.0
99.13 -1,17 0.00 0.00 100.0 92.14 -5.15 0.00. 0.00 2100.0
99,13 -1.17 0.0¢ 0.00 100.0 92.14 -5.15 0.00 0.00 100.0
89,23 -1.2? 0.00 ©0.CO0 100.D 82.14 -5.15 0.00 0.00 100.0
29.13 1,17 0.00 D.DO 100.0D 52,24 =-5,25 0.00. 0.D0 100.0
93.13 -1,17 0.00 D0.0D 100.C 92,14 =5.15 0.00 ©D0.00 3100.0
99,13 -1,17? 0.00 0,00 100,0 92.14 -5.15 0.00 0.00 100.0
99.13 -1.17 0.00 0O.00 100.0 92.14 -5.15 0.00 ©0.00 100.0
59,13 -1,17 0.00 D.00 100.0 92.1¢4 -5.15 0.00 0.00 100.D
99.13 -1.17 0.00 O0.00 100.0 82.1¢ 5,15 0.00 ©0.00 21D0.D
$9.13 -1.17 0.00 0.00 100.0 92,14 ~5.15 0.0D 0.00, 100.0D
85,46 -1.11 0.00 0.00 2DD.0 85.45 -5.19: 0.00 0.00 160.0
-1,07 0.00 0.0D 20DD.D 88.45 -5.56 0.00 .0.00 200.0

95.36
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Sec.31.9A-Unit 3 Train.A ESF bus is connecged to its dedicated RAT and expexriences a DBA with overlapping relay timer.

::-ﬂ==-&==-u‘.==.======Bﬂ.-.‘=.-====“l=====-=.-=====--=='B-'-'.Q:F:’IB===.'==H-,=i=====;.-=ﬂgﬂ===ﬂ-========3u‘.---======.I-E=:c=.
1] .
IndMTR {P162 ) Bus (3A04 ) ) Bus (3804 ) R
mASERED AR RRE X S TS A SCCE T AR ERE NSRS RAEESE R AR S T MBI RS IR RS S o ARECER RS - =====-F=-"-=-‘=======.‘==‘=q-.-ﬁn
: ime S1ip Mech. Elec. Term. Term. " voltage Load Load Freg Voltage Load load Freq
(Sec.] (8 ) (md)  OM) VUV (8) I (A) tMag. Deg. MW Mvar L) Yag. Deg., MW Mvar 8
32.701 1,98 0.b2 0.02 90,15 41.¢ 95.20 »1.48 D.0D 0.00 100.0 E8.3D ~5.68 0.00 0.00 100.0
32.802 1.58 0.02 0.02 80.17 41.5 95.28 «~1.50 0.00 0.00 100.0 B8.33 -5.70 .00 “0.0-0 100.0
3z.0n 1.97° 0.02 0,02 90.27 41.5 95.40 ~1.32 D.00 0.00 100.0 BB.42 ~35.74 0.00 0.00 100.0
33.00) 1.96 0.02 0.02 190.58 4.5 85.75 ~1.59 D.DD 0.00 100.0 BB.72 ~5.78 D.0D 0.00 100.0 .
33.101 1.92 D0.02 0.02 951.18 41.3 86.37 -1.404 0.00 0.00 100.0 89.29 ~5.60 . 0.00 0.00 100.0
. 33.201 1.92 0.02 0.02 191,33 41.2 96.424 -1.46 0.00 0.00 100.0 29.43 ~5.60 0.00 0.00 100.0
33.30 1.82 .02 0.02 8§1.38 41.1 56.45 -1.46 0.00 0.00 100.0 89.47 =5.60 0..00 0.00 100.0 .,
1.402 1.92 0.02 D.02 91,41 £2.1 96.48 ~-1.46 0.00 0.00 100.0 85.50 -5.60 0.00 0.00 200.0
33.501 1.82 0.D2 0.02 91.43 41.1. 86.50 -1,48 0.0 0.CO 100.0 89.52 -5.60 0.00 0.00 200.0
33.601 1,92 © 0.02 0.02 91.45 41.2 96.52 -1.46 0.00 0.D0 100.0 89.5¢ ~5.80, 0.00 0.00 100.0
33.701 1,92 0.02 0.02 91.47 41,1 96.54 =1.48 0.00 0.00  100.0 B9.56 ~5.59 0.00 0.00 100.0
33.801 1.9 0,02 0.02 B5l.4%9 41.1 96.56 =1.46 0,00 0.00 100.0 89.58 -5.59 0.00 0.00 100.0
33,901 *l1.91 0.02 0.02 91.51 61.1 96.87 -1.46 0.00 - B.0O 100.0 89.59 -5.5%8 ° 0.00 0.0D0 - 100.0
3¢.001 1.91 86.02 0.02 91.53 41.1 96.59 ~-1.46 0.00 0.00 100.0 89.61 -5.5% 0.00 D.Co 100.0
3¢.20}% 1.51 0.02 0.62 351.5¢ 41.0 85.61 <~1.46 0.00 0.00 100.0 89.63 -5.59 0.00 0.00 100.0 -
. 34.202 1.91° 0.02 ) 0.02 B51.56 41.0 86.62 -1.46 0.00 D.00 100,0 89.64 -5.59 o.o0 0.00 100.0
34.301 1.91 0.02 0.02 B81.58 41.0 86.60 -1.,47 0.00 D.0D 100.D B9.66 -5.59 0.00 D.DO. 200.0
+34.401 1.%1 0.02 0.02 91.59 £1.0 86.65 ~1.47 0.00 0.00 1060.0 89.67 -5.89 0.00 0.00° JbD.D
34.501 1.91 0.02 0.02° 91.61 61.0 96.67 -1.47 0.00 0.00 0.0 89.59 -5.60 0.00 0.00 lo0.0
34,601 1.%1 0.02 D.02 51.82 41.0 96.68 -1.47 o.00, 0.00 100.0 82.70 -5.60 p0.00 0.0D 100.0
- 34.701 1.91 0.02 0.02 91.88 41.0 96.70 =1.47 ¢.00 D0.0D i00.0 83.72 -5.60 0.00 0.00 100.0 .
34.80) 1.81 - 0.02 C.02 91.65 41.p 96.71 ~1.48 0.00 0.00 100.0 83.73 -5.60 0.00 D.0OD 2100.0
34.901 1.91 0.02 0.02 51.67 41.0 $6.73 -1,48 0.00 0,00 100.0 89,75 -5.60 0.00 0.00 100.0
35.001 2.81 0.02 0.02 91.68 41.0 86.74 -1.49 0.00 0.00 200.0 89.76 -5.61 0.00 0.00 100.0
35.101 1.9 D.D2 D.D2 91.70 1.0 96.76 <1.50 0.0D 0.DD 100.0 89.78 «5.B1 0.00 0.00 200.0
35.201 1.90 0.02 0.02 B81.72 41.0 96.77 -1.50 0.00 0.00 100.0 89.2% -5,62 0.00 0.00 a00.0
3s5.301 1.90 0.02 * 0.02 91.73 41.0 96.79 -1.51 0.00 0.00 100.0 89.81 -5.63 0,00 0.00 100.0
as. o1 1.0 ©0.02 0.02 91.75  41.0  96.81- -1.51 0.00 0.00. 106.0  83.83 -5.63 ©0.00 0.00 100.0
35.501 1.50 0,02 0.02 91.77 41.0 96.83 -1.52 6.0D0 - 0.00 300.0 89,858 -R{.64 D0.00 D.00 100.0
. 35.60) 1.90 0.02 0,02 381.80 41.0 95,85 -1.54 0.00 0.00 100.0 - °'89.87 -5.66 0.00 0.00 100.0
35.701 1.%0 6.02 0.02 91.83 41.0 56.88 -1.55 0.00 6.00 100.0 89.50¢ -5.67 0.00 0.090 100.:0
35.801 1.90 .02 0.02 51,886 {1.0 96.92 1,58 0.0D 0.00 IDP.D 89.83 ~5.569 0.00 0.00 100.0
35.902 1.90 ° 0,02 0.02 81.892 £1.0 96.97 -1.861 0.0D 0.00 100.0 ° B9.99 -5.72 0.00 0.00 200.0 )
36.001 1.89 0.02 D.02 92.02 41.0 97.08 -1.68 0.00 D.CO 100.0 | 80.08 -5.76 0.00 0.00 100,0
36.101 1.8% 0.02 0.02 92.25 41.0° 97.32 1.7 0.00 0.00 100.0 90.30 =-5.80 0.00 0.00 100.0
36.201 1.86 0.02 0.02 92.7% 41.0 97.86 -~1.8% 0.00 0.00 1po.0 90.78 =$5.76 0.00 0.00 i00.0
36.301 1.82 D.02 0.02 8513.37 40.8 88,86 <~1.48 0.00 0.00 100.0 91.37 -§5.52 0.p0 0.00 100.0
) "3'5.401 1.83 0.02 0.02 ° 93.64 40.5° 98.65 -1.52 0.00 0.60 100.0 91.62 ~5.52 0.00 D.00 100.0
36.501 1.82 0.02 0.02 83.70 40.5 88.58 -1.53 0.00 0.00 100.0 91.68 ~5.55 0.00 0.00 100.0
35.601 .82 D.D2 0.02 93.75 40.9 98.72 =1.51 0.00 0.00 1D0.0 %1.72 ~5.82 ¢.0D 0.00 200.0.
36.701. 1.82 0,02 0.02 53,76 40.4 98,72 <1.52. 0.00 0.00 100.0 91.72 -5.%3 D0.00 0.00 100.0
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sec.11.9A-Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences x DBA with overjapping relay timer.

CENEEESRE S S SUNETSE I SN IR T R SR N E S RS R E S DU S EERESSSERRES R

REE® B E R IO AN I IR ESENRRT S TE ST aS s aN AR

: IncMTR (P162 . . H Bus {3n04 ). Bus {3804 - )
RETTERS BFZENCEES =T dsage F==z=sw AR S IRATECS S ST Ao NEER ¥ &= £ -:-.I’Ilﬂl=====
Time Slip Mech. Elec. Temm. Tarm: Voltage Load Lozad freg Veltags Load Load Freq
{sec.) L 8.) . ) [ o) Vv &) I [A) sMag., Dzg. w Mvar 2 . 8Mayg, Deg. »a Mvar B
36.801 1.8 0.p2 0.02 83,76 40,4 98.72 -1.,52 0,00 0.00 100.0 91.73 -5.52 ¢.00 0.00 2DD.D
35.901 . 1.82 0.C2 B.02 93.7% 4D.4. 98.72 -1.52 0.00 0.00 100.0 81.73 -5.52 0.00 0©.00 160,0
37.001 1.81 0.02 ©0.02 93,77 40.4 $8.72 +~1.52 0.00 0.00 100.0 51,73 -5.52 0,00 0.00 100.0 .
37.101 1.82 0.02 0.02 93.77 40.¢4 98.72 -1,52 0,00 O0.00 100.0 91.73 -5.52 .00 0.00 200.0
37.201 1.82 0,02 Q.02 B53.7? 40.4 98.72 -1.52 0.00 0.00 100.D 91,713 ~5.82 0.00 ©.00 1200.0
37.301 1.82 0,02 0.02 93.77 40.4 28.72 -1.52 ©0.00 0,00 100.0 81.93 -5.52 0.00 0,00 100.0
©37.401 ., 1.82 0,02 0.02 893.77 40.4 98.72 ~1.52 0.00 D0.00 100.0 91.73 -5.52 0,00 0.00 1D0.0
37.508 1.82 0.02 0.02 93.77 a0.4 g8.72 ~1.52 0.00 0.00 100.0 91.73 ~5.52 0.00 0.00 100.0
37.601 1.82 0.02 8.D2 93.77 ¢0.4 98.72 -1.52 0.00 D.00 200.D ‘91.73 -5.52 0.00 0.00 100.0
3?2.701 - 31.8B2 D.D2 D.02 93.77 e0.4 98.72 -1.52 0.DD 0.0D 130D.D 91.73 +5.52 0.00 0.00 20p.0
37.8D1 1.82 0.02 D.02 83.77 0.4 98.72 -1.52 9,00 D0.00 100.0 92.73 ~5.52 0.00 0.0D0 2100.0
37.901 1,82 0.02 0.02 393.77 40.4 g8.72 -1.52 p.0p . O.CD 100.0  81.73 ~5.52 0.00 b.oD 100.0
* 38.001 1.82 0.02 - 0.02 '93.77 40.4 98.72 -1.52 0.00 0.00 100.0 81,73 ~5.52 0.00 0.00 1pOD.O .
38.101 1.82 0.02 [p.02 93,77 0.2 98.72 <1.52 0.0b0 0.0DD 1p0.0O 81.73 ~5.52 0.00 ©0.00 100.0
38.201 1.82 0,02 0©.02 93.77 40.4 £8.,72 -1.52 0.00 0.00 100.0 91.73 <5.52 D0.00 0.0D 100.0
38.301 1.82 0.2 0.02 93.77 40.4 98.72 -1.52 0.00 0.00 100.0 91.73 <5.52 D.00 0.00 100.D
38.40) 1.82 0.02 ©0.02 93.77 40.4 98.72 -1.52 0.00 0.00 100.0 91,73 -5.52 0.00 0.00 100.0
38.501 1.82 0.02 0.02 931.77 40,4 98,72 -1.52 ©0.80 D.0D0 1D0.D 91.73 «5.52 0.00 ©0.00 100.0
38.601 1.82 ©0.02 0.02 83.7M7 40:4 98.72 -1.52 0.00 0.00 100.0 81,73 -5.52 0.00 0.00 100.0
38.701 1.82 0,02 0.02 983.77 40.4 92.72 -1.52 0.00 0.00 100.0 §1.73 -%5.52 0.00 0.00 100.0
38.601 1.82 0.02 0.02 93.77 40.4 gg.72 -1.52 0.00 ©0.00 100.0 91,73 -5.52 0.00 0.00 100.0
38,301, 1.82 Q0.02 ©D.02 93.77 : 40.4 98.72 -1.52 0.00 0.00  100.0 92.73 -5.52 ©0.00 0.00 100.0
35.002 l.82 0.02 0.02 93777 40.4 88.72 ~1.52 0.00 D.DO 200.D 92.72 -5.52 0.00 0.00 100.0
39.101 1.82 0.D2 D.D2 93.77 40.4 se.72 -1.52 0.00 0.00 2100.D 91.73 -5.52 0.00 0.00 100.0
39.201 1.82 0.02 0,02 93.77 40.¢8 88.72 -1,52 0.00 0.0D 100.0 91.73 -5,52 D.00 0.0 1DD.O
3%.301 1.82 0,02 0.D2 93.77 40.4 98.72 -1.52 0.00 0©0.00 100.0 91.73 -5.52 0.60 0.00 100.0
39.401 1.82 ©0.02 0,02 353.77 40.4 98.72 -1.52 0.00. 0.00 100.0 . 951.73 -5.52 0.00, Q.00 100,0
39.501 1.82 0.02 ©.02 93.77  40.4 58.72 -1.52 ©0.00 0.00 10D.0 51.73 -5.52 D.00 0.00° 100.0
39.601 1.82 0.02 0.02 9$3.77 0.4 98.72. -1.52 0.00 D.00 100.,0 91.73, -5.52 0.00 0.00 2100.0
32.701 1.82 0.02 0.02 33.77 40.¢ 98.72 -1.52 ©0.p0 0.00 100,0 91.73 +5,52 0.00 0.0D 100.0
39.802 1,82 0,02 0.02 93.77 40.4 88.72 ~1.52 0,00 ©0.00 100.0 91,73 -5,52 D.CO 0.00 100.0
39.901 1.82 0.02 0,02 93.77 40.4 88.72 -1.52 0©0.00 0.60 100.0 91.73 -5.52 0.00 0.00 100.0
40.000 1.82 (¢.02 0.02 B33.77 £0.¢ 8e.72 =-1.52 0.00 0.00 100.0 81.73 -5.52 §.00 - 0.00 100.0
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Contract:
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CCN No.

6‘ 9{,1v§ TS5 ACTION SUMMARY

HERERRREESSRNTESINEEE Pa'ue: 282
. PowerStation 4.0.4N . . Date: 0§-13-2005
. * *S8N: SCALEDISON
Study Case; CASEI,B-A-OR - ) . File: Songs23
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‘Sec,11.5A-Onit 3 TPrain R ESF bus is cennected to its dedicated RAT and experiences a DBA with pverlapping relay timer,

EBI.I==!--BCBB===.'B.IIIl==I======'l¢’.‘ﬂ=====a===B=-IIt-===‘--llI-=== === EIREES "EIH=;‘-==Hl'lll’ﬂ======uﬂ."-.,I.ll.g’.'at”
Device Action Tima . . .
. ERPECEXRARDR DRRRESESRER mE=SohEx
3a0¢0¢ Open 0.000
3a0612 open 2.000 :
350402 Open 0.000 . :
38006, . pes n.00p ) ]
3BD0? . open . D.00D <. :
38008 Open . 0.000 . .
3BD2B-A Open 0.000
3BD18-B - open 0.000 . .
3pY20-D Open 0,000 .
3BY40-G Open 0.000 .
aBY1s Open 0.000 -
3BY23 tpen 0.000
3p¥33 ' Open 0.000 * .
p:=) Bt Open 0.000 ) . .-
. 3BY39-F . Open 0.000 ‘ " . ~
BQOS Close 0.000 " .
BOLS Close 0.000
BQ20 Close 0.000 .
BL22 . Close D.g00 . .
BQ23 Close g.pap - -
pilor?] Clpse 0.00D
M Close 0.00D .
3n0408 *-° Close 0.p00
3p0413 . Close D.000 ° .
IBRAM Close 0.000
38D23 Close 0.000
3ED24 Close D.020 .
3504 Close 0.000 . .
3BEDS Close 0.000 - -
38209 Close 0.000 . . . .
3pEL4 - Close D.000 ’ ! .
IBE1S Close 0.000
* 3BE18 Close p.000 . .. . '
38E18 Close 0.003
38821 Close 0.000
3BE22 Close 0,000 - . .
3BE23 Close 0.000
IBE26 * Close 0.000 .
3BE2? Close * '0.DOD . .
3BE29 Close 0.000 "
3BE30 Close 0.000 - ) .
3pe31 Close 0.000 .
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Study Case:
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CCN No.

Page:
. Date:

. SN:
File:
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06-13-2005
SCALEDISCN

* Sengs23
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© Sec.l1,9A-Unit 3 Train A ESF bus is connected to its dedicated RAT and experiences a DBA with overlapping zelay timer.

NS YRR R S I f S R SO N RN SR RS T

.

Device

EINBIESRNSSTER

3BE36
ABE4S
3pE48
3BEM
3BE4SE
3BY07
3B8Y08
3sy1l
3BY12
3BY15
3BY16
38Y20
38Y21
. 3nY22
. 3nv24 .
38Y25
38Y30
3rY31
38Y35
3IBY36
sy
BR14
38Y37
3BY38,
380409
380419
3BY39-a

38Y40-B -

3IpYd0-F
3r0407
380418
3B0415-1
380402-1
380410
3B041l
340405

. 3sm8-C
38D18-D

3BY40-A T

3iepi2
3BD13
2A0405-1

Actien

PETIREZITE

Close
Close
Close
Close
Close
Close
Close
Close
Close
Close
Close
M Close
Close
Close
Close

« Close

. Close
Close
Clese
Close
Close
Close
Close
Close

- bpen

Open

- Open

. Cpan

- open
Closs
Close
Close
*  Close
Clese
Close

Open
Open
Close
Clese
Close

Time

0.000
0.020
0.000
0.000
0.00D
¢.oo00
€.000
0.000
0.000
p.ooo
p.cpo
£.000
0,000
0.000
0.000
0.00C
0.000
0.000
0.0Q0
0.000
0.000
0.000
0.000
D.000
2.500
2.500
2.500
2.500
2.500
2.500
2.500
2.500
2.500
2.500
2,500
12,500
12.500
12.500
12,500
12,800
12.500
12.500
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R AR N S P R RN N e T NN NR RO EEEE T



.
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Page:
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File:

294
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Sec.1].3A-tnit 3 Train A ESF bus is connected to-its dedicated RAT and experiences a"pm with overlapping relay tinesr.

I E R R I L R R T PN R AR N O R R N R T N R R C S L D E R C R CRA NN S SN P EREEE

* DPevice Actioen Time
ERERESREEERE = .
3R0403 Close 12,500
38021 Close 12.500
38022 Close 12,500
3n041Y . Czen 17.500
3ep12 ° opan 17.500
3BD13 Open . 17.500
aa0e11-1 Close 17.500 .
3pD12-1 Close 17.500 *
.3PD13-1 Ciose .17.530
3BDI2-1 Open 22,500
38D13-1 Open : 22.500
Asp12-2 Close 22,500
38p13-2 Cloae 22.500
‘3m¥33-11 Open 32.500
3a0402 Close 32.500
3n040¢ Close 32.500
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Sec.11.3A-Unit 3 Prain X ESF bps is congected to its dedicated RAT and sxperiences s DBA with overlarping relay timer.
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Sec.11.9A-Dnit 3 Train A ESF bus is connectad to its dedicsted RAT a2n2 experisnces s DBA with overlapping relay tirnar.
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Bec.311.92-Unit 3 Train A EST bus i3 connected to its dedicated RAT and experlencas m D3A with overlapping yelay timer.
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Sec.11.9A-Cnit 3 Tzain A 2SF bus is connected to its dedicated RAT and sxperiences a DEX vWith overlapping ralay tixer,
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Sec.11.8A-Unit 3 Train A ESF Zus is connected to Sts «dedicated RAT mnd experiences a DBA vith overlapping relay timer.
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Bec.11.%A-Unit 3 Tzain M ESY bus is connected to ite dedicated RAT mand experiences a DBA with overlopping zelsy timar,
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Sec.11.9A-Unit 3 Train X EST bus iz connected to {ts dedicated HAT and experiences s DBA with overlapping relay timer,
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Sec.11,3A-Unit 3 Trein A £SF bus is :ofm.cct:d to its dedicated RAT and expariences & D3X yith overlapping relay timer.
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Sec.33.32-¥ait 3 Train A ESF bus i» connectad to its dedlcated RAT and experiences s DDA with ovarlappling relay timer.
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Sec.11.94-Unit 3 Train A ESY bus iy connected te {ts dedicated RAT and experiences s DBA with ovarlepping relay timer,
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PCN 561 NRC Questions and SCE Responses

Attachment 5

Calculation E4C-082. “System Dynamic Voltages During DBA”

Section 3.0, “Assumptions”
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3.0 ASSUMPTIONS .

In Mode 1 (Cases | and II), 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+j10.536)MVA. This is
acceptable since 20MVA 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-winding of these RAT has negliglble effect on the voltage of ESF busses connected o the X-
winding of these transformers.

Assumptions and methods used in the development of equipment parameters forthe Unit2 & 3
data calculation E4C-086 (Ref. 6.3) are applicable to this calculation.

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 attomatically tripped by the signal is assumed to
continue running. .

For Case Ill & U2EDG, maintained voltage at the diesel generator [s assumed to be at (4.38
KV). Per reference 6.61, the motor operated potentiometer (MOP) indicates a voitage setpoint
for the EDG regulator of 446080 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.
Ses section 4.10 of calculation £4C-090 (Ref. 6. 2)

The analysis consider a dssign baslis accident lhat would result in the inltianon of a SIAS or
SIAS with concurrent EFAS and LOVS. One of the HPS! Is on test and remain connscted 1o the
4-kV bus upon initiation of theses accident signals. Accordingly, two HPSI Pumps are started
during the inltial load group sequencing operation.

The analysis considers a Safety Injection Actuation Signal (SIAS) concurrent with an Emergency
Feedwater Actuation Signal (EFAS). In Gases HI-A and 1lI-B a loss of Voltage Signal Voltage is
also considered. The Auxiliary Feedwater Pumps are trip at t = 0 secands on SIAS. After all the
required ESF loads are sequenced (except the Auxiliary Building Emergency Chillers) , the
Auxiliary Feedwater Pumps re-start at 1=30 seconds and the Auxiliary Buﬂdlng Emergency
Chillers start at t = 35 seconds. This results in the worst case sequencmg configuration for a
dynamic voltage analysis.

5KVA Lumped Static Load and 5 HP Lumped Motor Load are added to each ESF MCC to allow
for future load growth.

SCE 26-4268 REV.2 [REFERENCE: SO23-XXIV-7,15) E4C082 H2 SEC 1&3.doc




PCN 561 NRC Questions and SCE Responses

Attachment 6

Calculation E4C-090, “Auxiliary System Voltage Requlation,”

Section 3.0, “Assumptions”
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The assumptions described in this section are considerad conservative for the purposes of
this caloulation. Some are an integral part of the methodology used, while others are based
on engineering judgment. A basls ora thought process for the asstmption Is provided where
appropriate, or a reference 1o a source of further information is indicated.

For the purpose of obtaining cable resistance vaiues, cable conduclors are assumed fo be at
an operating temperature of 75° C for all study cases. Operating temperatures higher than
75° C may be experienced for short cable runs associated with loads or tray sections located
in high amblent temperature locations. However, when evaluating the entire cable run, a
tamperature of 75° G Is considered a conservative value.

_Internittent loads such as craries, hoists, utility power, and MOVs are not considered in the
analysis. For example, farge cranes and holsts will be operated for shott periods andare - - -
most likely to occur during conditlons of reduced system loading, such as during plant
outages. MOVs are typlcally small loads, which operate for a relatively short duration.

Hence, these types of {oads do not represent steady-state conditions for the auxiliary
electrical system.

Voltage critetia 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.
Frequencles cther than 60Hz are not addressed in this calculation, as these are transient
conditions. For additona! information on frequency considerations at SONGS, see
Reference 6.301, Sections 3.11.6.2 and 8.2.2.1.2.

Subsequent to a Safety Injection Actuation Slgnal {SIAS), all non-Class 1E loads that are
supplied from a Class 1E bus are automatically disconnected (References 6.301 and 6.302).
However, these loads are capable of belng reconnected during the post-accident perlod (see
. Reference 6.304, Attachment 12). For the purposes of this calculation and Its applicable
* cases, these loads are assumed to be steady-state Joads during the post-accldent period.
This assumption ensures that the bus loading I the included analysis Is bounding for all .
possible post-accident loading conditions. See also Section 5.3.1.

For ihe purposes of this calculation, non-Class 1€ MCCs are modeled as lumped motor and
lumped static foads as described in Reference 6.102. The individual MCC motor feaders 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 includes voltage drop
analyses {or non-Class 1E MCC loads.

o o o soes =
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3.8

. loads,

Minimum Vollage Cases

Non-Class 1E MCCs are assumed loaded at 75% of connscted Joad unless otherwlise noted.
The MCCs are represented as lumped loads based on the Joad tables in Section 8 of
calculation E4C-086 (Reference 6.102).

Class 1E MCCs are assumed loaded gt 75% of connected load for non-atcldent scenarlos,
and 100% of connected emergency load for accldent scenarios unless otherwise noted. See
also Seotion 5.3.1.

All MCG loading, unless otherwise noted, includes motor (5 HP) and static (5 kVA) margin

Maximum Voltage Cases

Non-Class 1E MCCs are assumed loaded at 25% of connected load unless otherwise noted.
Class 1E MCGs aré assumed loaded at 25% of connécted load unless otherwise noted.
Load margin values are hot includ.ed. ’ .

These general joading conditions are judged conservative for this analysis, See also
Seclion 3.2.

Assumptions described in caloulation E4C-086 (References 6.102) are applicable to this
calculation unless otherwlise noted.

For motor slarting cases (A8, A9, A10, A10a, A11, A8, 3A9, 3A10, 8A10a and 3A11), the
starling molor is assumed to be a constant Impedance (static) load. This load derives its
running current and running power factor from the respective motor’s starting current and
starting powaer factor. See Section 5.10. .

SCE 26-426 REV.2 [REFERENGCE: S0123-XXIV-7.15}
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In general, conservative assumptions are applied to the bus leading alignmenis described In
Section 5.3. Under normal plant conditions, some Ioads are cycled, while others may be
chasen to run at tha discretion of the plant operators. Loading scenatios In this calculation
wore selected In an effort {0 envelops a wide range of operaling needs, but cannot include all
possible plant alignments. Section 5.3 describes specific loading conditions that are
assumed for the plant operating in Medes 1 —4 and in Modes 5 & 6.

The following are also assumed for the.Class 1E buses:

a) Forlong ferm bus loading (cases A13a, A13b, 3A13a, 3A13b o.n'Y). no HPSI, LPSI
or AFW Pump is assumed operating in Modes 1 —4 (See Section 6.5 and
Reference 6.502).

b) Forshort term bus loading, one AFW pump on each train Is assumed operating In
- Modes 1-4. This loading envelopes a postulated HPSI, LPS|, or AFW pump
operaling on the bus.

¢) SaltWater Cooling Pumps are assumed opsrating one per {rain in all modes.

d) Two CCW pumps are assumed operating on a single Class 1E bus in Modes 1 ~4
for cases AB, A9, 3A8B, and 3A9, For other cases, one CCW pump Is assumed
operating on each traln. . .

€) Foraccldent scenarios, all three H PS) pumps are assumed 1o be operating.

For the Class 1E battery chargers 2(3)B001 through 2(3)B004, it Is assumed that the
chargers are not operating et full load (at current limit level). Per battery testing maintenance
orders (Reference 6.608), the charger will typtcally deliver over 200 amperes of current for 3
hours or less on a post-service test recharge cycle. Henes, a fully loaded charger is not
considered as a long tetrm steady-state load in this caloulation. 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. See also Sectlon 5.6.

Spectfic study cases are enalyzed for Unit 2 only. For thesa cases, Unlt 3 Is assumed similar
due to its similar deslgn features. See Tables 5-1 through 5-5 for details. .

To obtain Initial acceptance criteria for 480V MCC maximum voltags study cases (Table 1-7),
it Is assumed that the maximum allowable bus voltage Is equivalent to the maximum motor
terminal voltage. This Is & conservative assumption, and neglects any voltage drop from the
480V bus fo the motor. See Secllon 5.12.

For molor starling cases A10a, A11, 8A10a and 3A11, It is assumed that Reactor Coolant
Pump 2(3)P002 Is started. This replacement motor has a higher intush current than the
original motors. Itis thosen because it represents the limiting condition for starting any one .
of the four RCPs,

SCE26-426 REV.2 [REFERENCE: $01223-XXIV-7.15)
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For minimum voltage study cases where the maln generator fs connected and ils voltage is
adjusted o 95% rated, the switchyard voltage is assumed fo be 226kV {Section 4.1). For
maximum vollage study cases where the switchyard voltage is adjusted to 232kV with the
maln generator connected, the generator is assumed to operate at its nominal reactive power
output of 250MVAR (Relerence 6.609).

For cases related to the DGVS setpoint, once a switchyard voltage Is established which
causes any one of the Class 1E buses being analyzed to be at the specified DGVS setpoint
{Section 4.3), that switchyard voltage is considered valid for all Class 1E 4.16kV buses that
are included In that analysis. Analyses are not included for the redundant train with its bus at
1he respective selpoint. This is acceptable since there is only a small voltage difference
between any of the Class 1E 4.16kV buses for a given swichyard voltage. See also

Section 54,

For all non-motor loads, acceptable voltage variation is assumed 1o be £+ 10% of rated
voltage. Thls is Judged to be conservative for non-motor loads, and is consistent with the
allowed varlation {for motor loads based on published standards. Rated voltage for all non-
motor loads Is assumed to be 480V. See also Sections 1.3.1.5and 5.11.2.

For centain cases, a Unlt postulated to bs in sale shutdown mode Is assumed {o be operating
Its accident mitigating loads caused by a spurlous accldent signal. This conservative
approach will be bounding for all loading requirements for safe shutdown as requlrad in the
UFSAR. See Setlion 4.6.

For the Class 1E loadcenter transformer long tsrm loading study (cases A13a, A13b, 3A133,
and 3A13b), it is assumed that the plant [ife will terminate concurrent with its license In the
year 2022. See Sectlon 5.5. .
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