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Dear Sir or Madam:

On May 19, 2004 Energy Northwest submitted a License Amendment Request (LAR) to
extend the Required Action Completion Time specified in Technical Specification (TS)
3.8.1, "AC Sources - Operating," to restore an inoperable emergency diesel generator
(EDG) to operable status from 72 hours to 14 days (Reference 1). The amendment
request was supplemented by letters dated September 1, 2005 (Reference 2), January
9, 2006 (Reference 3), February 23, 2006 (Reference 4) and March 20, 2006
(Reference 5). Within these submittals, Energy Northwest proposed modifications to
enhance the reliability of Columbia's alternating current (AC) and direct current (DC)
power systems by providing the ability to cross-connect the Division 3 EDG (DG-3) to
the Division 1 or 2 emergency power buses (SM-7 or SM-8) and to add a fourth DG
(DG-4) as an additional power source to the DC battery chargers as risk management
tools. In a letter dated April 14, 2006 (Reference 6), the NRC issued Amendment No.
197 granting an extension to the EDG allowed completion time (CT) in TS 3.8.1.

On December 8, 2005, prior to the approval of the LAR, a meeting was held between
Energy Northwest and the NRC in Rockville, MD. As noted in Reference 3, the NRC
requested that Energy Northwest establish an action within their corrective action
program to provide clarification to the docket on the role of Reactor Core Isolation
Cooling (RCIC) in station blackout mitigation.

Columbia's compliance with the requirements of 10 CFR 50.63 is established in
Appendix 8A, "Station Blackout," of the Final Safety Analysis Report (FSAR). In the
FSAR, High Pressure Core Spray (HPCS) is the credited system for station blackout
mitigation. The RCIC system offers the operator more flexibility for pressure and level
control than is available when using HPCS. Because of this, operators have procedural
guidance to use the RCIC system if it is available. To further clarify Columbia's
compliance with 10 CFR 50.63 as requested, additional information is being provided.
Attached is a summary of previously docketed correspondence relative to the role of
RCIC in station blackout mitigation.

This information is provided to clarify Columbia's compliance with 10 CFR 50.63 and
does not alter or supersede any previously docketed correspondence with the NRC.
This letter contains no commitments.

Respectfully,

DW Coleman

Manager, Regulatory Programs

Attachment: Role of Reactor Core Isolation Cooling in Station Blackout Mitigation

cc: EE Collins, Jr. - NRC RIV RN Sherman -BPA - 1399
CF Lyon - NRC NRR WA Horin - Winston & Strawn
NRC Sr. Resident Inspector - 988C
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1 Background

A station blackout is defined in Title 10 of the Code of Federal Regulations (CFR), Part 50,
"Domestic Licensing of Production and Utilization Facilities," Section 2, "Definitions," as a
complete loss of alternating current (AC) electric power to the essential and non-essential
switchgear buses in a nuclear power plant (i.e., loss of offsite electric power system
concurrent with a turbine trip and unavailability of the onsite emergency AC power
system).

Effective July 21, 1988, the Nuclear Regulatory Commission (NRC) promulgated 10 CFR
50.63, "Loss of all alternating current power," which required licensees to address station
blackout as part of their operating license. In a letter dated April 17, 1989, Energy
Northwest responded to the Station Blackout Rule for Columbia Generating Station
(Columbia) (Reference 1). Following the submittal of additional information, the NRC
issued a Safety Evaluation (SE) (Reference 2) on December 30, 1991. A Supplemental
Safety Evaluation (SSE) (Reference 3) was issued by the NRC on June 26, 1992, to close
open items identified in the original SE.

On May 19, 2004, Energy Northwest submitted a License Amendment Request (LAR) to
extend the time an emergency diesel generator (EDG) is allowed to be out of service in
Technical Specification (TS) 3.8.1, "AC Sources - Operating." Within this amendment
request, Energy Northwest proposed modifications to enhance the reliability of Columbia's
AC and direct current (DC) power systems by providing the ability to cross-connect the
Division 3 EDG (DG-3) to the Division 1 or 2 emergency power buses (SM-7 or SM-8) and
to add an additional AC power source (DG-4) to the DC battery chargers as risk
management tools.

On December 8, 2005, prior to the approval of the LAR, a meeting was held between
Energy Northwest and the NRC in Rockville, MD. As noted in Reference 16, the NRC
requested that Energy Northwest establish an action within their corrective action program
to provide clarification on the role of Reactor Core Isolation Cooling (RCIC) in station
blackout mitigation.

2 Compliance with the Station Blackout Rule

Appendix 8A, "Station Blackout," of the Columbia Final Safety Analysis Report (FSAR)
establishes the station blackout licensing basis for Columbia.

In a letter dated April 17, 1989 (Reference 1), Energy Northwest provided the NRC with a
response to the then recently promulgated Station Blackout Rule. Columbia was
evaluated for compliance against the requirements of 10 CFR 50.63 using the guidance
from NUMARC 87-00, Revision 1 (Reference 4) except where RG 1.155 (Reference 20)
took precedence (i.e., quality assurance and specification guidance for station blackout
equipment that is not safety-related). Supplemental information was provided to the NRC
in letters dated March 30, 1990 (Reference 5), May 7, 1991 (Reference 6), and July 1,
1991 (Reference 7). This information was reviewed by Science Applications International
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Corporation (SAIC), who provided recommendations to the NRC relative to Columbia's
compliance with the Station Blackout Rule in the form of a Technical Evaluation Report
(TER). The NRC issued the SE on December 30, 1991 (Reference 2), and included
SAIC's TER as an attachment. The SE contained a number of open items and provided
recommendations to comply with station blackout requirements. Energy Northwest
responded to these open items and associated recommendations in letters dated March 6,
1992 (Reference 8), April 15, 1992 (Reference 9) and May 14, 1992 (Reference 10). The
NRC issued the SSE on June 26, 1992 (Reference 3), and documented closure to these
open items. Energy Northwest responded to the SSE in a letter dated July 31, 1992,
(Reference 11) to clarify a couple of items in the SSE and establish an implementation
schedule for Columbia. Additional information relative to the resolution of the station
blackout issue was provided in a letter dated January 6, 1994 (Reference 12). These sets
of docketed correspondence establish the basis for Columbia's compliance with 10 CFR
50.63.

10 CFR 50.63 requires that for Columbia's 4 hour station blackout coping duration, the
reactor core and associated coolant, control, and protection systems, including station
batteries and any other necessary support systems, provide sufficient capacity and
capability to ensure that the core is cooled. In the initial response to 10 CFR 50.63 dated
April 17, 1989 (Reference 1), Energy Northwest proposed the use of DG-3, otherwise
known as the Division 3 or High Pressure Core Spray (HPCS) diesel, to support coping
with a station blackout at Columbia. While DG-3 could ensure adequate core cooling
through the use of HPCS during a station blackout, it could not provide power to an
emergency bus (i.e., SM-7 and SM-8), and therefore, a coping analysis was also
performed to address instrumentation, battery capacities, air supply, and the effects of a
loss of heating, ventilation, and air-conditioning (HVAC) systems.

Energy Northwest later noted in letters dated March 30, 1990 (Reference 5) and May 7,
1991 (Reference 6) that while HPCS would be used to comply with the Station Blackout
Rule, Reactor Core Isolation Cooling (RCIC) would be used as an alternate injection
source. In this context, RCIC would be used to provide additional operational flexibility and
manage the station blackout risk beyond that required for rule compliance.

HPCS is a dedicated Emergency Core Cooling System (ECCS) designed to maintain
reactor pressure vessel (RPV) inventory during loss of coolant accidents (LOCAs)
involving a pipe break too small to depressurize the reactor. HPCS maintains core cooling
via spray cooling heat transfer during breaks where the core becomes uncovered. HPCS
is capable of maintaining vessel water inventory when the reactor is in hot shutdown and
isolated from the main condenser. HPCS uses either the condensate storage tanks
(CSTs) or the suppression pool as the makeup source and delivers water directly into the
core shroud via a spray header. During a station blackout power is supplied to HPCS via
DG-3.
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RCIC is maintained as a safety-related (1) system that supplies makeup water to the RPV
when the reactor is in a hot shutdown condition and isolated from the main condenser with
feedwater out of service. RCIC consists of a steam-turbine driven pump, valves, and
piping for delivering water to the RPV. Steam produced from reactor decay heat drives the
pump to deliver makeup flow to the RPV over a range of steam supply pressures. RCIC
uses either the CST or the suppression pool as the makeup source and delivers the water
to the reactor head spray line located above the steam dryer. RCIC is an important
system during a loss of AC power as it relies upon steam and safety-related DC control
power (i.e., Division 1 batteries) to support its operation.

In a letter dated May 7, 1991 (Reference 6), Energy Northwest responded to questions
raised prior to and during an April 25, 1991 conference call between Energy Northwest, the
NRC, and SAIC. In this letter, Energy Northwest provided additional information regarding
the operation of RCIC and HPCS when both systems are available during a station
blackout event. To maintain core cooling, RPV level is to be maintained between +13 and
+54.5 inches using HPCS or RCIC but preferring RCIC.

RCIC is preferred over HPCS to respond to a station blackout as it offers greater flexibility
in regulating makeup flow to the reactor. The RCIC pump is driven by a steam turbine.
Steam flow to the turbine and the associated turbine speed is controlled by a governor
valve which is in-turn regulated by flow control circuitry. The RCIC flow control circuitry
maintains system makeup flow to the RPV at 600 gpm over a broad range of reactor
pressures (e.g., 165 to 1225 psia). The 600 gpm flow rate is approximately equal to the
boil-off rate from the reactor 15 minutes after shutdown. HPCS is designed to mitigate the
effects of a LOCA, and therefore, does not offer as much flexibility in response to station
blackout conditions as RCIC. The HPCS pump is a constant speed, motor-driven pump.
The pump has a rated makeup flow of 1550 gpm at 1130 psid and 6350 gpm at 200 psid
between reactor and suction source. Given the conditions during a station blackout, RCIC
offers a greater degree of flexibility in balancing operational flow demands.

In the May 7, 1991 letter (Reference 6) Energy Northwest stated that the operator would
manually initiate RCIC during a station blackout unless RPV level dropped at a rate that
auto-started the pump. If following RCIC initiation, RPV level continues to drop, HPCS
would be initiated by the operator to restore level in the RPV. When level reaches +54.5
inches, HPCS would be maintained available for RPV injection should it be required to
augment RCIC.

In the SE dated December 30, 1991 (Reference 2), the NRC concluded that Columbia has
sufficient capability to maintain reactor coolant inventory for the 4-hour station blackout
event. Nonetheless, the NRC noted that if Columbia planned to use RCIC for level control,
Energy Northwest should analyze the effect of operating the RCIC system on each part of
the coping calculation.

Reference 19 discusses the safety-related classification of RCIC.
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In a letter dated March 6, 1992 (Reference 8), Energy Northwest stated that the coping
analyses completed for Columbia considered the separate and combined operation of
HPCS and RCIC when evaluating battery capacity, compressed air, containment isolation
and loss of ventilation. As such, both HPCS and RCIC are considered acceptable means
of providing high pressure makeup during a station blackout. However, only HPCS is
credited for compliance with the Station Blackout Rule. RCIC is considered a non-credited
station blackout system that is functionally maintained to provide defense-in-depth. As
RCIC is not credited to maintain core cooling during a station blackout, only HPCS is
necessary to comply with 10 CFR 50.63.

In the SSE dated June 26, 1992 (Reference 3), the NRC concluded Energy Northwest
response to the SE recommendation was acceptable.

3 Licensing Basis Impact of Diesel Generator Completion Time Extension

Columbia includes three separate safety divisions. Division 1 and 2 are redundant
divisions with low pressure ECCS for injection and decay heat removal. Power for Division
1 and 2 is supported by DG-1 and DG-2 respectively. Division 3 consists of the high
pressure ECCS system supported by DG-3. RCIC is steam driven and its control power is
from the Division 1 DC battery power and during a station blackout is independent of AC
power.

On May 19, 2004, Energy Northwest submitted an LAR to change TS 3.8.1 to extend the
allowed completion time (CT) specified for restoration of an inoperable Division 1 or 2 EDG
(DG-1 or DG-2) from 72 hours to 14 days (Reference 13). Within the amendment request,
Energy Northwest proposed modifications to Columbia's AC and DC power systems to
manage the risk associated with an extended EDG outage. In the initial submittal, Energy
Northwest proposed to provide an additional AC power source to the Division 1 and 2
battery chargers (DG-4). DG-4 is a mobile 480V DG with associated cabling which can be
connected to the Class 1 E bus to supply 480V power to the DC battery chargers and
prevent further discharge of the batteries. The addition of DG-4 to the plant design
prolongs the time that certain features would remain available during an extended station
blackout. (2)

In a letter dated November 4, 2004 (Reference 14), as well as in a number of conference
calls, the NRC noted that DG-4 was not a qualified alternate AC source to support the
requested extension as it did not have enough capacity to power the necessary safe
shutdown loads to ensure long-term core cooling. The NRC stated that the availability of
an alternate AC power source would be needed for approval of an extended EDG allowed
outage CT.

2 Operation of the Automatic Depressurization System (ADS) could continue to control pressure, reactor and containment

instrumentation would remain available for operator use in responding to the effects of the station blackout condition, power for breaker
control would be extended for AC power restoration, and longer operation of RCIC would be possible provided adequate reactor steam
supply pressure remains.
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In a letter dated September 1, 2005 (Reference 15), Energy Northwest proposed to use
DG-3 as an alternate AC source of power to either Division 1 or 2 buses (i.e., SM-7 and
SM-8) via the installation of a 4.16 kV cross-tie feature when an EDG is in an extended
outage and a loss of off-site power (LOOP) occurs. When DG-3 is cross-connected to the
Division 1 and Division 2 emergency buses, the function of DG-3 would be to supply
selected safe shutdown loads in a low pressure safety division and the HPCS pump would
be secured.

During the December 8, 2005 meeting with Energy Northwest, the NRC expressed
concern that since DG-3 was relied upon as the credited power source for HPCS and
associated systems for station blackout mitigation, DG-3 could not be used as an alternate
AC power source in the event of a LOOP when either DG-1 or DG-2 are out of service for
extended maintenance. In a letter dated January 9, 2006 (Reference 16), Energy
Northwest concluded that the use of DG-3 cross-connected to critical bus SM-7 or SM-8
does not represent a licensing basis conflict based on the rationale summarized as follows:

DG-3 Operational Conflict

In the event of a LOOP concurrent with a main turbine trip and DG-1 or DG-2 out of
service for maintenance, the remaining division would be available to provide safe
shutdown capability, including decay heat removal. The Division 1 or 2 low
pressure safe shutdown equipment would not be available while reactor pressure is
above the low setpoint, but HPCS and RCIC would be available to control RPV
level.

In the event of a station blackout (i.e., failure of the remaining EDG) HPCS and
RCIC would be available to provide high pressure RPV level control. The Energy
Northwest station blackout procedure directs operators to reduce reactor pressure
manually using the safety-relief valves (SRVs) if a make-up source is available.
Once pressure is reduced to the point that low pressure make-up can be initiated,
HPCS would no longer be needed for station blackout coping. Therefore, DG-3
would not be needed for both high pressure make up (HPCS) and low pressure
make up at the same time, and therefore crediting DG-3 for both functions would
not create an operational conflict.

DG-3 Cross-connection Scenarios

Energy Northwest concluded that crediting the multiple function use of DG-3 does
not create a licensing basis conflict based on the scenarios during which DG-3
would be cross-connected to Division 1 or Division 2. These scenarios include:

* HPCS has successfully mitigated the need for high pressure injection during
a station blackout and the reactor pressure is below the low pressure
setpoint.
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* A determination has been made that off-site power would not be restored
within the 4-hour coping duration.

" The HPCS system has failed allowing DG-3 to be available for cross
connecting to Division 1 or Division 2.

* The RCIC system is maintaining reactor vessel inventory. (3)

These scenarios are outside of the assumptions of the 10 CFR 50.63 coping
analysis, and therefore, do not violate Columbia's compliance with the Station
Blackout Rule.

Cross-connect Plan for LOOP or Station Blackout (Online)

Energy Northwest stated that upon the onset of a LOOP concurrent with a main
turbine trip and DG-1 or DG-2 out of service for maintenance, the division
associated with the EDG out of service would not have power. In such cases the
bus would be aligned to be ready to receive power from DG-3.(4) In the event the
LOOP progressed to a station blackout condition due to failure of the remaining
EDG, RCIC would be the preferred coping equipment for high pressure injection.
HPCS would also be available to provide coping per Columbia's 10 CFR 50.63
coping strategy. Division 1 or 2 switchgear would be energized when the reactor
pressure was reduced and HPCS was no longer needed unless plant conditions
dictated otherwise.

In a letter dated February 23, 2006 (Reference 17), Energy Northwest provided
clarification on this commitment and stated that the words "unless plant conditions dictate
otherwise" refer to unexpected failures that either cause HPCS to be needed to provide
adequate core cooling, such as failure of RCIC, or prevent the cross-connection, such as a
fault or failure on one or more of the associated buses in the electrical path from SM-4 to
the Division 1 or Division 2 critical buses.

In the SE approving the LAR EDG CT extension dated April 14, 2006 (Reference 18),
Columbia's compliance with the Station Blackout Rule was discussed. The NRC stated
that there would be no objection to the use of DG-3 as an alternate source of power to
either Division 1 or Division 2 AC buses during a LOOP, provided it is not relied upon as
the sole source for mitigating a station blackout. In such cases, the RCIC system, instead

3 The credited operating system for meeting 10 CFR 50.63 is HPCS. However, Energy Northwest's commitment to maintain RCIC as
the preferred station blackout mitigating equipment provides additional capability for high pressure injection beyond the licensing basis
requirements of 10 CFR 50.63. With this redundant capability (RCIC and HPCS), use of DG-3 to power low pressure ECCS and heat
removal systems provides capability beyond solely coping with a station blackout. With the addition of DG-4 to maintain battery power
to RCIC, approximately 300% additional margin is provided for coping with an extended station blackout with RCIC.

4 Cross-connection would be accomplished in two stages. Upon the onset of the LOOP or station blackout, the division associated with
the EDG out of service for maintenance would be configured to be ready to receive power from DG-3. Operators would be able to
accomplish this in less than 90 minutes. The second stage would align DG-3 to power the properly configured Division 1 or 2 bus (i.e.,
energize bus) and involves the steps that shifts DG-3 from powering the HPCS high pressure function to supporting the low pressure
ECCS or heat removal function. Operators would be able to accomplish this stage in less than 30 minutes.



CLARIFICATION ON THE ROLE OF REACTOR CORE ISOLATION COOLING DURING
A STATION BLACKOUT FOR COLUMBIA GENERATING STATION
Attachment
Page 7 of 10

of the HPCS pump, may be relied upon to control and maintain the RCS inventory during a
station blackout. Based on these considerations, the NRC concluded that since RCIC was
designated as the preferred station blackout mitigating equipment, HPCS should no longer
be needed for station blackout coping, and therefore, DG-3 would not be needed to power
the HPCS pump and could be utilized to power selected safe shutdown loads in the
divisional load group associated with the inoperable EDG.

4 Station Blackout Emergency Response

As discussed in Section 2, compliance with 10 CFR 50.63 credits the use of DG-3 to
power the HPCS pump and its associated systems to provide inventory makeup to the
RPV. Nonetheless, to manage station blackout risk beyond that of rule compliance, both
RCIC and HPCS pumps would be available to maintain RPV level, with RCIC designated
as the preferred source to perform this function.

Following a loss of the 230 kV and 115 kV offsite power sources (TR-S and TR-B)
combined with a trip of the main generator and subsequent failure of both the Division 1
and Division 2 EDGs (i.e., onset of a station blackout), plant operators are directed to the
station blackout procedure to manage the event. A number of safety features should have
been automatically actuated as a result of the initiating event; nonetheless, the operator is
directed to verify the plant has appropriately responded, including verification that DG-3,
RCIC, and HPCS have started and are available for RPV level control. If HPCS is
operating and RPV level reaches +54.5 inches, HPCS-V-4 (HPCS isolation valve) should
auto close and HPCS-V-12 (HPCS minimum flow valve) should auto open and maintain
HPCS in standby mode.

If RCIC is available, operators would use RCIC to batch feed the RPV as necessary to
maintain RPV level and start RCIC-P-4 (vacuum tank condensate pump) to discharge
condensed gland leak off and seal steam from the RCIC turbine to the RCIC pump suction.
Operators will run RCIC-P-4 in intervals by manually starting and stopping the pump to
empty the vacuum tank (RCIC-TK-1) and allowing it to refill.

The RCIC high temperature isolation and high exhaust pressure trip will be defeated and
RCIC room cooling maximized through compensatory action. Loads on Class 1E 250V
battery B2-1 will also be reduced to extend the battery life and associated control power for
continued RCIC operation.

If an RPV inventory makeup source (RCIC or HPCS) is available and level can be
determined, the operator would initiate RPV depressurization using the SRVs at a rate not
to exceed 100'F per hour while maintaining reactor pressure between 100 and 200 psig.
If it is necessary to align DG-4 to support the Division 1 or 2 batteries and an EDG outage
is not in progress, operators are directed to connect DG-4 to MC-7A (Division 1) or MC-8A
(Division 2) to provide backup power to the station batteries. It is preferred to align DG-4
to Division 1 to provide power to the 250V DC charger to support RCIC operation to extend
the available period of RPV level and pressure control.
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Operators are directed to cross-connect DG-3 to either SM-7 or SM-8 provided the
following conditions exist: (1) it is anticipated that TR-S (230 kV offsite power), TR-B (115
kV offsite power), DG-1, and DG-2 will not be returned to service within 4 hours from the
onset of a station blackout, (2) emergency power buses are available, and (3) reactor level
and pressure are being controlled by RCIC. If conditions permit, it is preferable to align
DG-3 to the Division 2 critical switchgear (i.e., SM-8) as this action combined with the
connection of DG-4 to the Division 1 battery chargers provides the maximum flexibility to
mitigate the event.

If an outage of the Division 1 or Division 2 EDG is in progress, the operator will take action
to cross-connect DG-3 to either SM-7 or SM-8 depending on the EDG in the outage. This
cross-connect will be completed within 2 hours of a station blackout unless conditions
dictate otherwise.(5) Operators are directed to connect DG-4 to MC-7A (Division 1) or MC-
8A (Division 2) to provide backup power to the station batteries within 4 hours.(6) If DG-3 is
not aligned to SM-7, it is preferred to align DG-4 to Division 1 to support RCIC operation.

If HPCS operation is required at any time and DG-3 has been cross-connected to either
SM-7 or SM-8, operators are directed to remove the cross-connect per plant procedures to
restore power to HPCS.

Should offsite power be restored at any time during the event, or either of the failed EDGs
are restored, operators would align power to the normal shutdown configuration.

5 Conclusion

Columbia's compliance with 10 CFR 50.63 is based on using HPCS as the credited source
of RPV level control within the station blackout coping analysis. Nonetheless, both RCIC
(AC independent) and HPCS (backed by DG-3) would be available during a station
blackout to ensure high pressure inventory control for Columbia's 4 hour coping duration,
with RCIC designated as the preferred source. The coping analysis completed for
Columbia considered both the separate and combined operation of HPCS and RCIC when
evaluating battery capacity, compressed air, containment isolation, and loss of ventilation.
Energy Northwest concluded that reasonable assurance of operability exists for RCIC over
the 4 hour coping duration even though it was not credited for rule compliance. As such,
RCIC is considered a non-credited station blackout system that is functionally maintained
to be able to provide defense-in-depth.

As discussed in Section 4, Columbia has incorporated changes within the onsite
emergency AC power system that provides added flexibility and increased response
capability for station blackouts. Specifically, DG-3 can be cross-connected to the Division
1 or 2 emergency buses to power necessary safe-shutdown loads during a LOOP with an
EDG in an extended outage or a station blackout. Crediting the cross-connect feature is

5 "Unless plant conditions dictate otherwise" refers to unexpected failures that either cause HPCS to be needed to provide adequate

core cooling, such as failure of RCIC, or prevent the cross-connection, such as a fault or failure on one or more of the associated buses.

6 Without DG-4 providing power to the station batteries, approximately 6 hours of battery life is available to make the cross-connect.
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not necessary to comply with 10 CFR 50.63 as DG-3 powering HPCS is the credited
means of compliance. When an EDG is in an extended outage, operators would use the
cross-connect when it is anticipated that the blackout duration would exceed the 4 hour
coping duration and RCIC is providing adequate level control (i.e., ensure long-term core
cooling). The cross-connect would not be used if HPCS is necessary to provide high
pressure makeup (i.e., RCIC is not available).

There is no licensing basis conflict associated with the use of RCIC as the preferred
makeup source and the DG-3 cross-connected to manage station blackout risk. Use of
these features reduces station blackout risk beyond that of solely coping with the event for
the required duration as established within the plant licensing basis.
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