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1.0 PURPOSE AND ACCEPTANCE CRITERIA:
1.1 PURPOSE:

This CCN verifies the capability of electrical auxiliary system when ESF
loads are started out of sequence due to a possible overlapping
operation of their Agastat relay timer.

A. Data contained in the CCNs identified below are considered in the
analyses for this electrical auxiliary system capability
verification.

1. CCN 3. This CCN revises the 1500 KVA loadcenter transformer data
to reflect the impedance of the replacement (spare) loadcenter
transformer with the highest (worst case) impedance value.

The transformer data indicated in CCN 3 was based on the
transformer specification provided by SCE to the vendor. This CCN
(N-3) considers the transformer data which are based from the
more accurate vendor test reports (References 6.2 through 6.6).
The ner parameters for the 1500 KVA loadcenter transformers are
as follows:

Impedance = 10.18%
X-R Ratio = 7.0
Nominal Tap Voltage = 4155 Volts

2. CCN 5 (Unit 2) and CCN 6 (Unit 3). These CCNs revise the loading
in the emergency diesel generator MCCs to reflect the new 2-HP
motor for the Lube 0il Circulating Pumps/Auxiliary Turbocharger
Pump. These changes support the plant modifications described in
Design Change Package 2&3 6754.00SP (Reference 6.10).

3. CCN 7 (unit 2) and CCN 8 (Unit 3). These CCNs reflect the
addition of Component Cooling Water (CCW) Seismic Makeup Pumps P-
1018 and P-1019. These changes support the plant modifications
desc;Ibed in Design Change Package 283 6742.07SM (Reference
6.11

SCE 26426 NEW 4/90
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4. CCN 2 (Unit 2) and CCN 4 (Unit 3). These CCNs indicate that
equipment hatch electric hoists 22028, 22029, 32028 and 32029 can
be fed from their respective 480-V ESF Buses 2B04, 2B06, 3B04 and
3B06 via pressurizer heater panels 2BHP04, 2BHP08, 3BHP04 and
3BHPO8. However, these loads have no bearing in these analyses
because they are not operated during Mode 1 or during a design
basis accident considered in these analyses.

In addition, this CCN includes the following changes and updates to
the base calculation:

1. The new load inertia for the Control Room Emergency Air
Conditioning Units E-418 and E-419 per Log Item BC-93-159
(Reference 6.8) to reflect the new (lower) values provided by the
vendor (Reference 6.7, Attachment 9.2.1).

2. The new motor base (MBASE) for the Auxiliary Feedwater Pumps
2P141, 2P504, 3P141 and 3P504 is 0.6832 MVA per Calculations
E4C-086, Rev. 0, CCN 1 and E4C-087, Rev. 0, CCN 1.

3. The single train operation of Component Cooling Water Pumps and
Saltwater Cooling Pumps per Log Item BC-93-205 (Reference 6.9)

4. The change in the operating modes considered for the Dome Air
Circulator Fans to cover the possibility of single train
operation of these fans.

5. For systems containing a swing or redundant - onents, the load
with the highest impedance feeder cable i1s selected as the
starting load to obtain the most limiting voltage profile:

. Component Cooling Water Pump 2P025 at 4-kV Bus 2A04
. Component Cooling Water Pump 2P025 at 4-kV Bus 2A06
. Component Cooling Water Pump 3P024 at 4-kV Bus 3A04
. Component Cooling Water Pump 3P025 at 4-kV Bus 3A06
. Saltwater Cooling Pump 2P307 at 4-kV Bus 2A04
. Saltwater Cooling Pump 2P114 at 4-kV Bus 2A06
Saltwater Cooling Pump 3P307 at 4-kV Bus 3A04
Saltwater Cooling Pump 3P114 at 4-kV Bus 3A06

N D WA -
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6. In cases where the 4-kV ESF buses are deenergized and transferred
to the corrcsponding ESF buses of the companion unit, motor loads
that are initially running during the normal plant operation are
stopped and restarted when the tie breaker closes during bus
transfer. In the base calculation, these loads continue to run
rather than being stopped and restarted when the bus transfer

occurs.

Completion and issuance of this CCN closes NEDOTRAK Item 93070031,
Sub. 01, (Reference 6.1).
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1.2 ACCEPTANCE CRITERIA:

A. A1l ESF motor loads that are required to mitigate the consequences of
a design basis accident should accelerate to their rated operating
speeds under credible worst case loading conditions, and with these
motor loads started out of sequence due to a possible overlapping
operation of their Agastat relay timer.

The motor terminal voltage during the starting and accelerating
period should be adequa:e such that the corresponding motor torque 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 is directly proportional to the square of the
voltage and inversely proportional to the square of the frequency.

. At no time during the automatic sequencing period should the
generator loading exceed the generator's 4700 KW rating or 5170 KW
short time rating (each diesel generator unit in SONGS 2&3 can be
loaded up to 5170 KW for 2 hours within a 24-hour period).

. The following acceptance criteria for the emergency diesel
enerators, based on Section C.1.4 of Regulatory Guide 1.9
?Reference 6.12) apply:

1. Each emergency diesel generator should be capable of starting and
accelerating to rated speed all the required ESF loads in the
required sequence.

At no time during the loading sequence should the frequency of
the generator decrease to less than 95% of nominal (60 Hertz) nor
the voltage decrease to less than 75% of nominal (4.36 KV).

The generator freguency should be restored to within 2% of

nominal (60 Hertz) in less than 60% of each load-sequence
interval for step load increase.

The generator voltage should be restored to within 10% of nominal
(4.36 KV) within 60% of each load-sequence time interval.

. The acceleration times determined in these analyses should remain
bounded by the existing motor protective device settings per Class 1E
4KV Protection Calculation E4C-098 (Reference 6.16) and Class 1E 480V
Protection Calculation E4C-099 (Reference 6.17).
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2.0 RESULTS, CONCLUSIONS AND RECOMMENDATION:
2.1 RESULTS:

The results of the dynamic simulations are presented in the form of
voltage profiles for the ESF buses and MCCs; voitage and
speed/acceleration profiles for ESF motors; and voltage, frequency and
power profiles for the emergency diesel generators. The dynamic profiles
established by this CCN represent the bounding values for the ESF
motors, buses and emergency diesel generators during a postulated design
basis accident coincident with the worst case system voltages in the ESF
buses.

Voltage is specified in per unit at 4.16 KV, 4.36 KV or 480 V base. The
time scale is specified in seconds. Motor speed is specified in per unit
slip. The generator power is specified in megawatts (MW) and frequency
in per unit at 60-cycle.
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INTERPRETATION OF THE DYNAMIC VOLTAGE PROFILES

Refer to the voltage profiles on the following pages. A time scale from
t=0 to t=40 seconds is provided in the voltage profiles for the 4-Kv
buses, 480-V Buses and 480-V MCCs. Automatic sequencing of ESF loads
occurs from time t=0 second.

The definition of time t=0 varies depending on the bus alignment
considered in each case. In CASEs IIIAX and IIIAY t=0 is the time at |
which the emergency diesel generator output breakers close. This occurs
after a delay from the initiation of the safety signal during which the
emergency diesel generators start and come up to their rated speeds and
voltages (normally within 10 seconds). In CASEs IVBX and IVBY, t=0 is |
the time when the tie breakers close.

At time t=0, the profiles show the voltage dip that occurs when the
first load group starts. Other ESF loads are started out of sequence
thereafter at t=2.5, t=7.5, t=12.5, t=17.5, t=27.5 and t=32.5 seconds.

The voltage profiles for emergency diesel generator CASEs II1IAX and
ITIAY indicate a sharp increase in voltage (spike) when motors from the
last sequenced load group approach their rated speeds. This condition is
due to the fact that the generator must constantly adjust its power
output to match the power demand of the motors while they start and
accelerate to their rated speeds. As these motors attain their rated
speeds, the power demand quickly diminishes, causing the generator to
readjust to this change. However, the drop in motor power demand occurs
quicker than the generator is able to compensate, resulting in a
momentary surge in generator voltage. This generator response
characteristic is normal and is expected during the starting and
sequencing of motors supplied from their associated diesel generator.
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