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DESCRIPTION AND SAFETY ANALYSIS
OF PROPOSED CHANGE NPF-10/15-429

This is a request to revise Technical Specification (7S) 3/4.3.2, "Engineered
Safety Feature Actuation Systems (ESFAS) Instrumentation," Figure 3.3-1 and
Tables 3.3-3, 3.3-4, 3.3-5, and 4.3-2 to reflect implementation of the enhanced
degraded voltage protection scheme.

istin ecifi ions

Unit 2: Attachment "A"
Unit 3: Attachment "B"

Proposed Specifications

Unit 2: Attachment "C"
Unit 3: Attachment "D"

scription

The following changes are proposed for the San Onofre Units 2 and 3 Technical
Specifications (7Ss):

1. Revise heading of item 7 of Tables 3.3-3, 3.3-4, and 4.3-2, to read
"Loss of Power (LOVS, SDVS, or DGVSS)" to reflect that undervoltage
protection is now provided through more than one signal.

2. Delete the phrase "and degraded voltage" from item 7a of Tables
3.3-3, 3.3-4, 3.3-5, and 4.3-2 to reflect that degraded voltage
protection will be separate from loss of voltage protection.

3. Replace the reference to Figure 3.3-1 with definite voltage and time
characteristics in item 7a of Tables 3.3-4 and 3.3-5.

4, Add item 7b, "4.16 kV Emergency Bus Undervoltage (Degraded Voltage),
to Tables 3.3-3, 3.3-4, and 4.3-2.

5. Add footnote "d" to Table 3.3-3. This footnote will read,
"Applicability for SDVS is Modes 1, 2, 3, and 4 when the diesel
generator circuit breaker is open.”

6. Add item 7b, "Degraded Voltage," to Table 3.3-5, to provide response
times for the Sustained Degraded Voltage Signal and the Degraded
Grid Voltage with SIAS Signal.

7. Add Notes 9 and 10 to Table 3.3-5. Note Y clarifies that the 1.05
second response time for a Loss of Voltage Signal is for a step
voltage change from nominal bus voltage to 0.0 volts. Note 10
clarifies that the response time for the Degraded Grid Voltage with
SIAS Signal is measured from initiation of a SIAS.
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8. Delete item 4 of Table 3.3-4, "Table Notation," to reflect that
Figure 3.3-1 is being deleted.

9. Delete Figure 3.3-1, "Degraded Bus Voltage Trip Setting."”
Background

With the shutdown of Unit 1, Southern California Edison (SCE) performed a new
grid stability study to confirm that 218 kV will be maintained at the SONGS 230
kV switchyard under &1l required scenarios. SCE has determined that 218 kV will
be maintained under all conditions with the following exception:

1) only one SONGS unit is on line, and
2) a major transmission line or tower is lost, and

3) SCE system load exceeds specified thresholds (typical of system loading
on a weekday summer afternoon)

Should a subsequent trip of the operating unit occur, the voltage at the
switchyard could drop below the minimum analyzed value of 218 kV. SCE has
implemented procedure changes as a short term compensatory action to mitigate
the consequences of low switchyard voltage. These procedures require the SCE
Energy Control Center Operator to notify the San Onofre Control Room whenever
the three conditions stated above exist. The San Onofre Control Room Operator
would then declare the offsite source INOPERABLE and enter the appropriate
action statement. The Class 1E buses in the operating unit will then be
manually transferred from their Reserve Auxiliary Transformer to the Unit
Auxiliary Transformer. Because the Unit Auxiliary Transformer will be tripped
on a Unit trip, a Loss of Voltage Signal (LOVS) will be generated and the Class
IE buses will shed their loads and automatically transfer to their respective
Emergency Diesel Generators (EDGs).

As a long term measure to ensure that adequate voltage is maintained at the
Class 1E buses at all voltage levels under the conditions stated above, SCE
plans to enhance the existing degraded voltage protection scheme to provide more
reliable protection against a degraded grid. This enhancement will also
transfer each 4.16 kV Class 1E bus directly to the standby power source when a
Toss of voltage or degraded voltage condition exists concurrent with a Safety
Injection Actuation Signal (SIAS). This eliminates the time delay inherent in
the existing scheme wherein the logic first seeks the alternate preferred power
source before transferring the buses to the standby power source. This

enhancement requires installation of new relays to perform the degraded voltage
trip function.

This proposed TS change is being submitted to reflect the new undervoltage
protection scheme.

Existing Design

The power sources to the Train A Class 1E 4.16 kV buses for SONGS Units 2 and 3
are provided in Figure 2. Train B has the same configuration.
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The existing undervoltage trip channels are provided to detect a loss of voltage
at the Class 1t 4.16 kV buses. In addition, this scheme also provides
protection to the onsite power system during sustained degraded voltage
conditions. This loss of voltage and degraded voltage protection is currently
provided by a single set of induction disc-type relays with an inverse-time
characteristic. The time-voltage characteristic curve of the relay is shown in
TS Figure 3.3-1, "Degraded Bus Voltage Trip Setting." The relay setpoint is
3675V, (88.3% of 4.16 kV). If a complete loss of voltage occurs, the scheme
will initiate a Loss of Voltage Signal (LOVS) after 1 second. For a degraded
voltage condition, the scheme initiates a delayed LOVS. The LOVS actuation time
would be dependent upon the severity of the degraded voltage condition at the
Ciass 1€ 4.16 kV bus. This design was approved in the NRC Safety Evaluation
Report (SER) dated February 6, 1981.

For both types of undervoltage conditions, the LOVS first attempts to i ansfer
the 4.16 kV Class 1E buses to the alternate preferred power source through the
cross-tie breaker to the companion Unit at the 4.16 kV level. Upon receipt of
the LOVS, the auxiliary relays associated with the undervoltage protection
scheme will 1) trip the associated 4.16 kV Class 1E bus source breaker and 2)
send a start signal to the associated diesel generator. After the residual
voltage at the 4.16 kV Class 1E bus has decayed to approximately 30%, the cross-
tie breakers close, switching the bus to the alternate preferred power source.
Within 4 seconds after the LOVS is initiated, if the connection to the cross-tie
is unsuccessful, all loads connected to the 4.16 kV Class 1E bus are shed except
the 480V Class 1E load center, so as to Timit startup in-rush currents. The bus
is then connected to the diesel generator within 10 seconds following the _u.3.

10CFR50, Appendix A, General Design Criterion (GDC) 17 reguires that two
physically independent connections to the offsite transmission network be
available. One of these two connections must be availatle within a few seconds
following a Loss of Coolant Accident (LOCA). Because the existing design for
Units 2 and 3 provides two immediate access circuits from the preferred power
system to the onsite emergency buses, the requirements of Criterion 17 are
exceeded. This is documented in the SER.

With the existing design, if a degraded voltage condition occurs following a
Safety Injection Actuation Signal (SIAS), the unit experiencing a trip will
attempt to transfer its 4.16 kV Class 1E buses through the cross-tie to the
companion unit. However, because the switchyard, which is common to both units,
could be in a degraded condition, the alternate preferred power source would
also be degraded. Following an additional 4 second delay, the unit would then
transfer its 4.16 kV Class 1E buses to the diesel generators, which would have
started on receipt of the SIAS. Under this scenario it would be preferable to
transfer the 4.16 kV Class 1E buses directly to the standby power source. This
direct transfer would eliminate the unnecessary delays that would exist if the
buses were to first attempt to transfer to the alternate preferred power source,
and then transfer to the standly power source.

Planned Design

In order to provide more reliable protection against a degraded grid and also to
allow the 4.16 kV Class 1E buses of the affected unit to go directly to the
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standby power source in case of a SIAS with a loss of voltage or degraded
voltage condition, SCE is planning to medify the existing LOVS logic and install
a separate degraded voltage protection scheme. The logic diagram for the new
configuration 1s shown in Figure 1.

The existing LOVS trip function without SIAS will be unaffected by this change.
Relays 127F1, 127F2, 127F3, and 127F4 will sti1] provide the LOVS trip for a
complete loss of voltage. This signal will still connect the affected unit to
the alternate preferred power source i1f it is available, and then to the standby
power source if the alternate preferred power source is unavailable. However,
with the new configuration, LOVS with SIAS will transfer the 4.16 kV Class 1E
bus directly to the standby power source.

The time-voltage characteristic of the new LOVS trip will be identical to the
existing inverse time delay. The proposed TS time-voltage setting requirements
are bounding values which will replace the curve in Figure 3.3-1.

The degraded voltage condition will be detected by new definite time delay solid
state relays 12701, 127D2, 127D3, and 127D4. These relays will be connected to
the same set of bus potential transformers as the existing relays 127F1, 127F2,
127F3, and 127F4. The new 127D relays are set at 4228 V, with a definite time
delay setting of 2.0 seconds. This voltage setting will assure adequate voltage
at the terminals of all engineered safety features equipment based on a
switchyard minimum allowable voltage of 218 kV. The voltage setting of 4228 V
is below the voltage normally expected at the 4.16 kV level (4360 V or above)
with switchyard voltage of 230 kV. Therefore, under normal operating conditions
a spurious actuation is not expected.

The new relays, in conjunction with the timing relays 16281 and 16271, 16252 and
16272, 16253 and 16273, and 16254 and 16274, will provide the Degraded Grid
Voltage with SIAS Signal (DGVSS). The voltage and time delay settings are such
that a sensing window will open with a time delay of approximately 4.3 seconds
after initiation of SIAS. This window will remain open for approximately 1.5
seconds, during which time a DGVSS will be initiated if a degraded voltage
condition is established. Upon initiation of the DGVSS, the 4.16 kV Class 1E
buses will be transferred directly to the standby power source rather than to
the alternate preferred power source, which is likely to also be experiencing a
degraded voltage.

The 4.3 second time delay for this signal is initiated by SIAS, and is
independent of the time delay chosen for sustained degraded voltage protection.
This time delay is chosen to 1) ride through the voltage transients and 2) to
ensure that adequate voltage is available on the Class 1E bus during post-
accident emergency safety feature load sequencing. Following acceleration of
the first Joad group during post-accident load sequencing, the degraded voltage
scheme will have an approximately 1.5 second window in which to sense the
voltage on the 4.16 kV Class 1E bus. If the voltage is below the degraded
voltage setpoint, the Class 1E bus will separate from the preferred power source
and transfer to the standby power source.

The same 127D1, 127D2, 127D3, and 12704 relays are aiso used for sustained
degraded voitage protection when the diesel generator is not .upplying the 4.16
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kV Class 1E bus. A Sustained Degraded Voltage Signi]l (SDVS) is generated with
the associated timing relays 162D1, 162D2, 162D3, and 162D4 within 135 seconds
so that permanently connected class 1E equipment will not be damaged. If a SIAS
signal 1s present, SDVS will transfer the 4.16 kV Class 1E buses directly to the
standby power source. If a SIAS signal is not present, SDVS will transfer the
4.16 kV Class 1E buses to the alternate preferred power source. If the
alternate source is not available, the buses will transfer to the standby power
source.

This new configuration provides two independent connections from the offsite
transmission network to the onsite emergency buses. Because only one of these
connections provides immediate access to the offsite transmission network, this
configuration no longer exceeds the requirements of GDC 17, as does the existing
configuration. However, this configuration meets the requirement in that one of
the two offsite circuits is immediately available following a LOCA.

The 127D1, 127D2, 127D3, and 127D4 relays are also used for annunciation of a
sustained degraded voltage condition at the 4.16 kV Class 1E bus within
approximately 7 seconds. The existing 127L undervoltage annunciation will be
deleted.

A two-out-of-four actuation logic similar to that of the existing configuration
protects against spurious actuation.

Standard Review Plan, section 8.3, Branch Technical Position PSB-1, "Adequacy of
Station Electrical Distribution System Voltages," describes the basis for
acceptability of an undervoltage trip function. In addition to the ability to
detect a loss of offsite power at the Class 1E bus, a second level of
undervoltage should have the ability to separate the Class 1E distribution
system from the offsite power system following a SIAS, to alert the control room
of a degraded condition, and to have the ability to detect a sustained degraded
cond*tion. The new undervoltage configuration meets the intent of these
guidelines.

This planned configuration ensures that adeguate voltage is maintained at the
Class 1E 4.16 kV buses for all cases except one. With heavy system loading on
the offsite transmission grid and only one SONGS unit on-line during an outage
of the Imperial Valley-Miguel 500 kV line and the Imperial Valley-Rosita 230 kV
Tine, followed by a trip of the operating sONGS unit, the voltage at the SONGS
230 kV switchyard wiil not return to a stable level. Instead, the grid voltage,
will oscillate in such a manner that the relays may not detect an undervoltage
condition. For this condition only, pending further evaluation, SCE plans to
continue using the procedures that are currently in place as short term
compensatory actions. SCE and San Diego Gas and Electric (SDGAE) are evaluating
grid improvement which may eliminate this condition.

Discussion

This proposed change separates the loss of voltage channel from the degraded
voltage channel in item 7a of TS Tables 3.3-3, 3.3-4, 3.3-5, and 4.3-2. The
new channel is added as item 7b to the Tables. These tables outline
instrumentation, trip values, response time, and surveillance requirements for
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the Emergency Safety Features Actuation Systems (ESFAS) channels, including the
loss of voltage and degraded voltags channels.

The new entry in Table 3.3-3 for the degraded voitage irip requires a total of 4
channels per bus, with a minimum of two channels per bus to trip and a minimum
of 3 channels OPERABLE per bus. The new degradec voltage function is required
to be OPERABLE in Modes 1 through 4. With one less than the total number of
channels OPERABLE, power operation may continue provided the INOPERABLE channel
is bypassed or placed in a tripped condition within 1 hour. With the number of
channels OPERABLE one less than the minimum required, power oneration may
continue provided that one of the INOPERABLE channels is bypassed and the other
is placed in the tripped condition. These requirements are identical to the
instrumentation reguirements for the existing LOVS channel, and therefore
provide the same level of assurance of operability as the existing requirements
for the existing undervoltage scheme.

Footnote d is added to lable 3.3-3 to reflect that SDVS is not required to be
OPERABLE when the diesel generator is in parallel with the offsite source or is
supplying the 4.16 kV Class 1E bus. This is because an undervoltage trip for a
degraded voltage condition is not desirable when the standby power source is
already in use. LOVS will remain in service when the diesel generator is in
parallel with the offsite source or is supplying the 4.16 kV Class 1E buses.
LOVS remains OPERABLE in order to detect more significant undervoltage
conditions. DGVSS also remains OPFRABLE to detect degraded voltage on the
offsite sources following a LOCA.

When the diesel generator it in paraliel with the offsite source for
surveillance testing, a degraded voltage condition will cause control room
annunciation as discussed above. After the alarm the emergency diesel generator
and the offsite power would be separated. If a sustained degraded voltage
condition is encountered while only the diesel generator is supplying the 4.16
kV Class 1E bus, control room annunciaticen occurs, and action may be taken to
return to the offsite sources, if available.

The proposed trip value of 3675 V for the loss of voltage signal is identical to
the bounding value for the range of voltage settings in the existing Figure
3.3-1. The proposed aliowable valre range is based on the proposed setting of
3675 V plus or minuz a tolerance of 121 V (3.3%) to account for total loop
uncertainty.

The proposed trip value of 4228 V for the degraded voltage signal will assure
adequate voltage at the termincls of all engineered safety features equipment
based on a switchyard minimum allowable voltage of 218 kV. The voltage setting
of 4228 V is below the voltage normally expected at the 4.16 kV level (4360 V or
above; with switchyard voltage of 230 kV. Therefore, under normal operating
conditions a spurious actuation 1s not expected. The allowable value range for
the degraded voltage trip is based on the proposed trip setting of 4228 V, plus
or minus a allowance of 47 V.

The response time requirements for the new degraded voltage protection scheme
will ensure that in a sustained degraded voltage rondition, an SDVS will be
generated within 135 seconds (based on a time delay of 2.0 +/- 0.2 seconds for
the undervoltage detection relays plus 120 +/- 12.0 seconds for the degraded
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voltage timing relays) when voltage at the 4.16 kV Class 1E bus is less than
4228 V. The proposed response time requirement of 135 seconds ensures that
permanently connected Class 1E equipment will not be damaged.

The proposed response time requirement of 6.14 seconds for Degraded Grid Voltage
with SIAS will also ensure that if a degraded voltage condition exists with
SIAS, the 4.16 kV Class 1E bus will transfer directly to the standby power
source within 10 seconds. The response time requirement of 6.14 seconds is
based on the 4.3 +/- 0.19 second delay between initiation of SIAS and initiation
of the degraded voltage sensing window, plus the 1.5 +/- 0.15 second duration of
the degraded voltage sensing window.

The 1.05 second response time for the LOVS signal is based on a step change from
nominal bus voltage to 0.0 volts. The 6.14 second response time for the DGVSS
is measured from initiation of the SIAS, not detection of degraded voltage.
Notes 9 and 10 are added to Table 3.3-5 to clarify these stipulations.

The Surveillance Requirements for the new degraded voltage trip require a
channel check once every 12 hours, and a channel calibration and functional test
every refueling interval. These requirements must be met to allow operation in
Modes 1 through 4. These Surveillance Requirements are identical to those for
the existing loss of voltage trip function.

Item 4 of the "Table Notation" of TS Table 3.3-4 is deleted to reflect that
Figure 3.3-1 is being deleted. Figure 3.3-1 is deleted to reflect that the
degraded voltage function is no longer associated with the loss of voltage
relays. The degraded voltage trip will have a definite voltage setting and

time delay. The loss of voltage trip will still have inverse time delay
characteristics but will have a voltage setting of 3675 V, which is identical to
the existing voltage setting from Figure 3.3-1, and a time delay of 1.05 seconds
for a step loss of voltage from nominal bus voltage to 0.0 volts. Therefore,
the curve in Figure 3.3-1 is no longer necessary.

Safety Analysis

The proposed change described above shall be deemed to involve a significant
hazards consideration if there is a positive finding in any one of the following
areas:

1: Will operation of the facility in accordance with this proposed
change involve a significant increase in the probability or
consequences of an accident previously evaluated?

Response: No

This proposed change reflects separation of the loss of voltage and
degraded voltage function into separate Emergency Safety Features
Actuation Systems (ESFAS) schemes. This configuration meets the
intent of Standard Review Plan, Section 8.3, PSB-1.
Instrumentation, trip setting, response time, and surveillance
requirements are added for the new schemes. The new configuration
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accomplishes both the existing loss of voltage and degraded voltage
trip functions.

In addition, for loss of voltage and degraded voltage conditions
following a Safety Injection Actuation Signal (SIAS), the affected
unit is connected to the standby power source without first
attempting to connect to the alternate preferred power source
through the cross-tie to the companion unit, thus ensuring that
power is available within 10 seconds following the SIAS. This is
accomplished by the new trip functions Loss of Voltage Signal (LOVS)
with SIAS and Degraded Grid Voltage with SIAS Signal (DGVSS).

While automatic transfer to the alternate preferred power source is
normally desirable during undervoltage conditions, the proposed
configuration is necessary because following the SIAS there is the
possibility of te alternate preferred power source being in a
degraded condition., resulting in a delay before power becomes
available to safety-related equipment. The proposed configuration
assures that this delay will not occur and power is available to
safety-related equipment within the time allowed by the safety
analyses. Therefore, there is no significant increase in the
probability or consequences of any accident previocusly evaluated.

Will operation of the facility in accordance with this proposed
change create the possibility of a new or different type of accident
from any previously evaluated?

Response: No

This proposed change reflects separation of the loss of voltage and
degraded voltage function into separate (ESFAS) relays. The
proposed TSs for the new configuration maintain the same
instrumentation and surveillance requirements as the existing TS
with the exception of the applicability of the SDVS OPERABILITY
requirements. SDVS is not required to be OPERABLE when the
emergency diesel generator (EDG) is parallel to the rffsite source
or is supplying the 4.16 kV Class 1E bus because an undervoltage
trip for a degraded condition is not desirable when the standby
power source 1s already in use. The LOVS and DGVSS will remain
OPERABLE. Control room annunciation of bus low voltage is provided
to cause operator action to separate the EDG and the offsite power
source.

The proposed voltage setting of 3675 V for the loss of voltage trip
is identical to the bounding value of the range of voltage settings
in the existing Figure 3.3-1. The proposed allowable value range of
3554 V to 3796 V for the loss of voltage trip is based on the
existing trip setting plus or minus a 3.3% tolerance. The proposed
trip value of 4228 V for the degraded voltage signal provides
assurance that adequate voltage is seen at the terminals of all
safety-related equipment. The allowable value range of 4181 V to
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4275 V for the degraded voltage trip is based on the 4228 V trip
value plus or miaus a 47 V tolerance.

The proposed response time for the loss of voltage signal is a
bounding value to replace the time voltage curve of figure 3.3-1,
which is being deleted by this proposed change. For a complete loss
of voltage (0.0 V), a loss of voltage signal will be generated
within 1.05 seconds. The proposed response time requirement for
degraded voltage of 135 seconds ensures that permanently connected
Class 1E equipment will not be damaged. The response time of 6.14
seconds for the DGVSS will also ensure that if a degraded voltage
condition exists with SIAS, the 4.16 kV Class 1E bus will transfer
directly to the standby power mode within 10 seconds. The proposed
Notes 9 and 10 to Table 3.3-5 are clarifications only.

The two-out-of-four actuation logic provides protection against
spurious actuation. The additional functions of DGVSS, LOVS with
SIAS and Sustained Degraded Voltage Signal (SDVS) with SIAS provide
a faster transfer to standby power under SIAS conditions. The new
configuration meets the requirement of General Design Criterion 17
in that one offsite circuit will be immediately available follewing
a Loss of Coolant Accident. Therefore, there is no possibility of a
new or different type of accident than any previously evaluated.

3: Will operation of the facilily according to this proposed change
involve a significant reduction in a margin of safety?

Response: No

The DGVSS, LOVS with SIAS and SDVS with SIAS will provide a faster
and more reliable transfer to standby power than the existing
configuration. The proposed TS changes provide instrumentation,
trip setting, response time, and surveillance requirements
consistent with the existing design and the appropriate reguiatory
documents.

Safety and Significant Hazards Determination

Based on the above Safety Analysis, it is concluded that: 1) the proposed change
does not constitute a significant hazards consideration as defined by
10CFR50.92; 2) there is reasonable assurance that the health and safety of the
public will not be endangered by the proposed change; and 3) this action will
not result in a condition which significantly alters the impact of the station
on the environment as described in the NRC Final Environmental Statement.
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