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SUSQUEHANNA STEAM ELECTRIC STATION
RESPONSE TO NRC FIRE PROTECTION FUNCTIONALINSPECTION
NRC INSPECTION REPORT NOS. 50-387/97-201 Ec 50-388/97-201
PLA-4945
FILE R41-2

Docket Nos. 50-387
and 50-388

This letter provides PP&L's responses to findings identified by the NRC in their report on the results the
Fire Protection Functional Inspection performed at the Susquehanna Steam Electric Station from October
20-24, and from November 3-7, 1997.
Our response is divided into three parts: Attachment 1, Responses to Unresolved Items, Attachment 2,
Weaknesses, and Attachment 3, Comments on or
Responses to NRC Identified Programmatic
Clarifications to the Report.
Our response is formatted by first reiterating the NRC's finding or observation followed by a response
thereto. Corrective actions and/or enhancements are included as a part of our response to each of the
findings
There is currently a high level of activity at PP&L related to fire protection issues due to commitments
made prior to the FPFI. To achieve the highest level of efficiency possible, it is our intent to integrate
the completion of the corrective actions and/or improvements associated with these inspection findings
with our ongoing fire protection work activities. As such, all actions will be completed by the end of the
April 2000 refueling outage for Unit 1 with overall work package closeout by the end of December 2000.
We look forward to a continued interaction with the staff so that we may bring all of the unresolved
items to a positive and expeditious closure.

We found participation in the pilot inspection program beneficial and compliment the inspection team
and staff on the professional exchange of technical ideas and insights that occurred throughout the
inspection process. This input will enable us to improve the Susquehanna SES Fire Protection Program.
you have any questions, please contact Mr. W.W. Williams at (610) 774-7742.
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NRC Unresolved Item'URI 50-3S7 3SS/97-201-01

"During a plant walkdown, in the essential safeguards service water (ESSW) pump
house, the team found that Nuclear Department Administrative Procedures (NDAP)
"Control of Transient Combustible/Hazardous Materials," and "Transient Equipment
Controls, " were not fullyimplemented in that plant personnel failed to adequately control
transient combustible materials and to perform the appropriate engineering evaluation
"
on securing transient equipnrent to p'lant components or structures.

PP&L Res

onse

Non compliances identified by the inspection team were immediately corrected.
Further walkdowns of the facility by plant personnel found the non-compliances
identified were isolated cases with their respective programs. Additionally,
effluents management personnel walked down their entire transient cleaning
Further, effluents
supply areas and found no additional non-compliances.
management has excluded the use of the small portable plastic vacuum cleaners in
the plant to ensure better control of the transient they represented.

Currently, fire protection personnel monitor the plant through periodic inspections
(monthly during non-outage periods, weekly during outage periods) under NDAPQA-0440. Additionally, NDAP QA-0014 requires a general inspection of the
facility once per week.

As we believe the violations found during the FPFI were isolated cases and the
use of small portable vacuums have been discontinued by effluents management,
we intend to continue to use only our currently existi'ng procedures to monitor for
further violations or a trend thereof. At this time we feel no further action is
necessary.

NRC Unresolved Item URI 50-3S7 3SS/97-201-02
"The licensee's'off normal procedure states that the condensate transfer system (CTS) or
other method ofmaintaining keepfill is required for high-pressure core injection (HPCI),
reactor core isolation cooling (RCIC), the core spray system (CSS), and residual heat
removal (RHR) to prevent water hammer in the discharge piping. The CTS and the
cross-tie to'he demineralized water system alternative keepfill scheme are not powered
Pom a IE bus, which would make them unavailable during a fire event that causes the
loss of offsite power (LOOP). Since normal methods of maintaining keepfill were not
credited by the licensee for post-fire safe shutdown, the team noted that the loss of this
capability might result in excessive water hammer in required shutdown systems. To
preclude such an occurrence, PP&L has developed an alternate keepfill scheme which
involves the installation of a temporary cross-tie, using a hose to supply water from the

II
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system to the CTS. Since this scheme involved manual actions with staged
equipment, the licensee was asked to demonstrate the scheme's feasibility. During the
team's walkthrough of the procedure, tools and equipment required to make the
connection between the CTS and the fire water system were not available. Additionally,
the team noted that the emergency lighting in the area where actions were to be
"
performed did not appear to be sufficient.

fire water

PP&L Res

onse

The tools and equipment required to make the connection from the fire water line
to the condensate transfer system (CTS) were staged on November 26, 1997.
Since the action to connect the fire water line to the CTS was considered to be a
contingency action to be taken only in the event that the specified procedural
actions could not be taken, 8-hour emergency lighting has not been provided.
Based on discussions with the FPFI Inspection Team, PP&L has agreed to
perform additional reviews.

In the current Appendix R Safe Shutdown Analysis for SSES, PP&L gave
consideration to the required time in the safe shutdown scenario when each
system would be called upon to perform its safe shutdown function in determining
whether or not the loss of the keepfill system would present a potential impact to
safe shutdown. Ifin our considered judgment, the potential existed for any of the
systems to drain down and be susceptible to damage due to a water hammer, a
mitigating action was developed to prevent such damage.

In the current SSES Appendix R Safe Shutdown Methodology, the HPCI, RCIC,
RHR and CS Systems are used in various combinations to support safe shutdown.
Tables 4-2a, 4-2b and 4-2c in Section 4.0 of PP&L Calculation EC-013-0843
describe the various uses of these systems in the SSES Appendix R Safe
Shutdown Methodology. Tables 4-3a, 4-3a-l, 4-3b, 4-3c, 4-3d and 4-3e provide
time lines for when each of these systems will be required to operate in support of
Appendix R Safe Shutdown at SSES.

of the time lines

described above, HPCI or RCIC are always
initiated within 5 to 15 minutes post-fire. CS is generally initiated within the first
40 minutes, although on the non-fire unit, CS initiation could be delayed until 210
minutes. RHR is placed in service within approximately the first 40 minutes on
the fire unit and around 120 minutes on the non-fire unit. Staggered operation of
RHR between units may be required in order to achieve and maintain cold
shutdown.
Based on a review

Based on the early initiation of HPCI and RCIC in support of Appendix R Safe
Shutdown, PP&L concluded that the loss of the keepfill capability for the HPCI
and RCIC Systems would not impact the ability of these systems to perform their

ATTA HMENT I TO PLA-4945
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Appendix R Safe Shutdown function. Testing performed at SSES after the FPFI
in the first quarter of 1998, which simulated the loss of CTS, determined that
adequate discharge piping pressures were maintained in the CS system for over 24
hours. Due to similarity in piping size and check valve design between CS and
HPCI and RCIC, the assumption currently used in the safe shutdown analysis that
a drain down would not occur in the first 15 minutes appears to be reasonable.
When shutdown is being accomplished from the Control Room, the CS System is
used somewhat later in the shutdown scenario and, as such, the potential for
discharge piping to become voided and sustain damage upon system initiation was
considered to be somewhat greater and, as a result, additional mitigating actions
were developed. The primary action developed for mitigating the effects of a loss
of ECCS and RCIC keepfill during the Appendix R fire scenario for the CS
System is described below.
Procedure ON-037-001, Loss of Condensate Transfer System, in Section 3.7
instructs the operator to start one pump in each loop in minimum flow voiding
of the discharge piping is imminent. It is expected that the operator would take
this action during the fire scenario upon indication from the available
instrumentation that discharge piping pressures were dropping to an unacceptable
level or upon loss of the instrumentation that provides this information to the
Control Room. This action was intended to prevent voiding of the discharge
piping for the CS System for fires in the plant where shutdown is accomplished
from within the Control Room. Again, it can be noted that system drain down
effects in simulated loss of CTS testing did not indicate that system drain down
would be imminent for the CS System. Therefore, this approach again seems to
be a reasonable means of addressing the concern for the loss of keepfill for the CS
System.

if

In the SSES Appendix R Safe Shutdown Methodology for shutdown from within
the Control Room, the RHR system is operated in the Suppression Pool Cooling
mode in a staggered manner first on the fire unit and later on the non-flire unit.
This is required due to restrictions on diesel generator loading. As a result,
simultaneous operation of the RHR pumps on each unit may not be possible. To
address this, procedural guidance was developed and included into Procedures
OP-1/249-005, RHR Suppression Pool Cooling, Section 3.1.8 b. for placing RHR
into the Suppression Pool Cooling when the RHR discharge piping may be

voided. The operator would take this action when accomplishing shutdown from
the Control Room should simultaneous operation of the RHR pumps on each unit
be prohibited. The procedural steps outlined in OP-1/251-005 Section 3.1.8 b are
referred to as the "slow fill*'rocess.

if

1)
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For a fire in the Control Room requiring Control Room evacuation and shutdown
from the Remote Shutdown Panel, the intent of the analysis was to use the RHR
slow fill process whenever a loss of keepfill pressures prevent the operation of
other systems available on the Remote Shutdown Panel (RSP). When the slow
fillprocess is used for shutting down from the RSP with RHR flow path aligned
'to the path protected from the effects of MOV Hot Shorts as described in
Appendix C to Calculation EC-013-0859, safe shutdown can be achieved and
maintained without the Condensate Transfer System.
Procedure ON-037-001, Loss of Condensate Transfer System, also provides an
option in Attachment A, Section 2.0 to use the fire protection system as
source of ECCS and RCIC Keepfill. This option would be available for
Appendix R fires since it relies upon the diesel driven fire pump, but it is
considered to be a back up contingency action to the primary actions described
above. Since this is a back up contingency action for mitigating the effects of
such an event, PP&L considered that the installation of 8-hour emergency lighting
in accordance with Appendix R, Section III.J was not required.
an'lternate

As a result of the discussions held with the inspection team during the FPFI,
PP&L has concluded that a more positive means of demonstrating the availability
of the ECCS and RCIC Systems which addresses the potential system initiation
on time lines different than those assumed in the analysis and which would also
monitor and account for degradation over time in the leak tightness of the pump
Based on this conclusion, PP&L will
discharge check valves is necessary.
additional
reviews
to
demonstrate
that the loss of keepfill will not result
perform
in these systems being unable to function or that means are available to assure that
keepfill pressures are maintained at those times when system initiation may be
required in response to fire conditions. These reviews will be integrated into our
fire protection work activities and will be completed by April 2000.

NRC Unresolved Item URI 50-387 388/97-201-03
"The licensee was granted an exemption to use an automatic depressurization
system/core spray (ADS/CS) shutdown methodology in lieu of an RCIC/HPCI highpressure methodology. The acceptance of this method was based on the licensee's claim
that this low-pressure methodology did not allow the reactor pressure vessel (RPV) water
level to go below top of active fuel (TAF). In calculation EC-013-0843, the licensee
stated that spurious safety relief valve (SRV) opening Pom fire-related damage could
cause the RPV water level to go below TAF. Additionally, in calculation EC-013-0509,
"Minimum Reactor 8'ater Level Under Spurious SRV Operation During a Control Room
Fire, "Rev. I, dated July 7, 1994, the licensee did a thermal-hydraulic analysis and found
that the spuriously opening one or two SRVs would cause the RPV water level to go
below TAF. "

ATTA HMENT 1 TO PLA-4945
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PPChL Res onse

'n

Deviation Request No. 33, Reactor Coolant Makeup and Depressurization
Systems, PP&L stated: "...the reactor coolant makeup function will be capable of
maintaining the reactor coolant level above the top of the core." In the SAIC
Report attached to the NRC SER dated August 9, 1989, in regards to the
acceptance of Deviation Request No. 33, the following statement is made: "...the
analysis ensures that the level of the coolant will always be maintained above the
top of the core." The discussion provided below explains that the statements
provided above related,to the reactor coolant level in the core region are correct.
The discussion provided below also explains that the conclusions in Calculations
EC-013-0843, EC-013-0509 and EC-THYD-1035 are correct and consistent.

Calculation EC-013-0509, Minimum Reactor Water Level Under Spurious SRV
Operation..., was prepared to determine if operator actions were necessary to
mitigate the effects of the spurious opening of one, two, six or seven SRV's. The
purpose of this calculation was to determine if the automatic functioning of the
Core Spray (CS) system was adequate for mitigating the effects of spurious SRV
opening. The conclusion of this calculation was that operator actions within
approximately 10 minutes to further depressurize the reactor and begin manual
'injection with CS was required to mitigate the effects of the spurious opening of
one or two SRV's. The reason for this is that with one or two SRV's open, the
reactor depressurization rate is slow enough that reactor level could go below the
top of active fuel prior to reactor pressure reaching the point where automatic
injection by the low pressure CS system would occur to maintain level. As a
result, PP&L concluded that the automatic functioning of the low pressure CS
system would not be effective in maintaining reactor level above the top of the
active fuel (TAF) and to mitigate the effects of such a condition would require a
manual operator action. The manual operator action is currently contained in the
plant procedures. The conclusions of Calculation EC-013-0509 were summarized
in Calculation EC-013-0843.
Calculation EC-THYD-1035 was prepared to determine the reactor coolant level
inside the shroud during reactor vessel depressurization followed by injection
with low pressure CS. In Revision 1 to this calculation performed subsequent to
the FPFI, a core spray model was added and two cases were considered: (1)
Automatic actuation of ADS (-129" plus a 102 second time delay) followed by
low pressure make-up with one division of core spray; (2) Manual initiation (i.e.
fire damages the ADS automatic actuation circuitry) of ADS by the operator when
level drops to TAF followed by low pressure make-up with one division of core
spray.

I

(

C

1)
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Although a plant fire could result in spurious actuation of individual SRV's rather
than a failure of the ADS automatic actuation circuitry, this has not been
specifically analyzed as a separate case because the spurious actuation of SRV's
lessens the severity of the event. The rationale for not analyzing the case, which
involves spurious actuation of SRV's, is as follows. If the plant fire causes an
SRV to actuate early in the event, the reactor will partially depressurize by the
time ADS is initiated (automatically at -129" or manually at -161") on low water
level. With the pressure lower at the time of ADS initiation, the stored energy
which must be removed from the coolant, the fuel, the reactor vessel, and the
vessel internals to drop the reactor pressure below the CS shutoff head is smaller
than it would be ifthe blowdown was initiated from high pressure. Consequently,
the inventory loss due to coolant flashing would be smaller if ADS is initiated
from low pressu're as opposed to high pressure. Therefore, the cases analyzed,
which, did not include any spurious SRV actuations, bound the case which
includes spurious SRV actuations.

The conclusions of Revision 1 to Calculation EC-THYD-1035 are that: (1) For
the first case described above, the coolant level never drops below TAF. The
maximum void fraction within the core during the event is approximately 0.8.
The range on the void fraction axially within the core is 0.4 to 0.8 during this
event with the core exit void fraction during normal operating conditions being
about 0.7. Fuel clad temperatures during the blowdown closely follow the coolant
saturation temperature; (2) For the second case described above, the results are
virtually identical except that the minimum downcomer level is'ower by 32"
which is exactly the difference between the initial blowdown levels of -129" and161".

From this it can be concluded that:
1.

When using the SSES Safe Shutdown Methodology which employs the
use of ADS and CS, the coolant level is always maintained above TAF.

2. The availability or lack thereof of automatic actuation circuits for ADS
and CS does not alter the conditions within the reactor core.
3. The spurious opening of a single or multiple SRV's is bounded by the
analysis described above and, is therefore, not a concern when shutting
down at SSES based on the selected safe shutdown approach.
4. The effects of kinematic choking, should it occur, would only work to
further assure that the level of the reactor coolant would remain above
TAF, since, with core spray injecting from above'the core, the kinematic
choking effect would cause the liquid to go down through the bypass
channel and to flood the core from below. This would mean that the core
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spray system would be maintaining a liquid level above the core while the
liquid level increased from below the core. In this scenario, coolant level
is always above TAF.

NRC Unresolved Item URI 50-387 388/97-201-04
"The licensee's off-normal procedures for post-fire safe shutdown are symptom based.
These procedures direct the operators to use other offnormal and emergency operating
procedures (EOPs), depending on the availability ofplant equipment. However, these
other procedures do not take into account the impact offire damage, including the
potential for fire-induced spurious signals on shutdown systems. For example, the
normal shutdown procedures would not contain cautions on the possibility that hot shorts
could change valve positions or give the operators false instrumentation readings. In
reviewing the licensee's procedures for implementing a safe shutdown of the plant
following a fire in plant areas not requiring main control room (MCR) evacuation, the
team found that preferred instrumentation and equipment that would be free of fire
damage was not identified by the safe-shutdown procedures by fire area or fire zone,
although this information was available in the licensee's safe-shutdown analysis (SSA).
These procedures did not provide guidance regarding the manual operator actions which
may have to be performed for specific fire area or zones in order to implement post-fire
Depending on the location of the fire, the licensee's SSA requires
safe shutdown.
"
different post-fire safe shutdown manual actions to be performed for different fire areas.

PP&L Res

onse

Damage to plant equipment and components as a result of a plant fire is very
difficultto predict. It is a function of the size and intensity of the fire, the location
of the fire, the effectiveness of the plant fire protection features in mitigating the
effects of the fire, the effectiveness of the plant fire brigade in responding to the
fire and the susceptibility of the equipment and components in the vicinity of the
fire to fire induced damage. From a design perspective, this uncertainty drives
the engineer to make conservative assumptions about the types of failure
conditions that may occur for each fire location. For SSES, the fire is assumed to
spread throughout the entire area and to damage any circuits within the fire area.
The fire damage to each circuit is evaluated for the effects of hot shorts, open
circuits.and shorts to ground. The evaluation for hot shorts is conducted in
accordance with the criteria contained in Attachment A to PLA-4505 dated
December 6, 1996. In making these types of assumptions, the criteria applied in
the SSES Appendix R Safe Shutdown Analysis is to identify any and all potential
failure states and identify a means of mitigating the effects of each. From the
perspective of the plant operator, however, the focus is slightly different. The
plant operator needs to know all of the potential impacts that may result. The
approach to shutting down the unit in the event of a fire, however, should not
direct him to act as though all of these potential failures have, in fact, occurred.

Iy

ATTA
Page 8

MENT 1 TO PLA-4945

of 17

The consensus best approach for operating the units due to off-normal events is to
have the operator respond to the symptoms that are presented to him. For SSES,
this approach is provided in the EOPs. In conjunction with the EOPs and all other
plant procedures, SSES has provided a fire off normal procedure to alert the
operator to the types of fire impacts that may result depending on the extent and
location of fire damage and Pre-Fire Plans which provide additional details on
specific types of fire response actions that are appropriate for each fire zone. The
ON for the fire condition is ON-013-001.

Upon confirmation of a plant fire with the potential to impact safe shutdown
the units, ON-013-001 in Section 3.0 instructs the operator to:

of

1.

Activate the Fire Brigade.

2.

Impleinent the appropriate Pre-Fire Plan.

3.

Enter appropriate procedures within 15 minutes. (Note: The appropriate
procedures could be EOPs, ONs, OPs or GOs.)

4.

Refer to Attachment A for Protected Safe Shutdown Instrumentation
(Instruments protected from Appendix R fires).

Similarly, in section 5.0 of ON-013-001, information is provided to the operator
on the protected safe shutdown path for each division. Attachments B through N
of ON-013-001 provided additional information on the specific actions that may
be required to be taken for a fire in various locations of the plant (e.g. Unit 1
Reactor Building, Unit 2 Reactor Building, Control Structure).

In addition, when appropriate, the Pre-Fire Plans for the safety related structures
describe symptoms that lead to required manual actions identified in ON-013-001
for the fire zone and the protected and non-protected divisions within the fire
zone.

Therefore, the information required for the operator to understand the potential
impacts of fire induced damage states is provided. With the information provided
in ON-013-001 and the Pre-Fire Plans for the safety related structures, the
operator can determine which safe shutdown path is protected from fire damage,
which safe shutdown instrumentation is protected from fire damage and,
therefore, is most reliable and which actions may be required in response to
potential fire damage to equipment or circuits on a fire zone basis.
Despite this, we concur with the NRC's position that improvements can be made
in the organization of the information contained in the procedures by using the
information currently organized in the Appendix R Safe Shutdown Analysis.
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HMENT 1 TO PLA-4945

Page 9

of 17

Based on this, we will revise ON-013-001 to provide within this procedure or
within other procedures directly referenced from this procedure information
summarizing the protected safe shutdown path and any operator actions
potentially required for each plant fire zone within the Unit 1 and 2 Reactor
Buildings, the Control Structure, the Diesel Generator Bays and the ESSW
This information will be used to supplement the operator's
Pumphouse.
understanding of the potential fire impacts for each given area so that the operator
can assess these impacts as he proceeds with shutdown and control of the units
using the appropriate EOPs, ONs, OPs and GOs. These improvements will be
integrated into our ongoing fire protection activities.

NRC Unresolved Item URI 50-'387 388/97-201-05
"The team identified issues associated with the installed fire detection system and its
ability to meet the minimum installation criteria established by the applicable National
Fire Protection Association (NFPA) code of record (COR). High ceilings, deep beam
pockets, and detector spacing limitations should be considered simultaneously in
establishing the limiting parameters of the system design. Evaluating one parameter,
without considering the others, will give a false impression of the design. The licensee
could not adequately demonstrate that the fire detection system in the areas inspected met
minimum industry fire protection codes. Specifically, the licensee could not demonstrate
that the design considered all environmental and physical aspects of the installation
including, but not limited to high ceilings, effects of the ventilation system on smoke
"
movement, obstructions, and beam pocket ceiling constructi on.
"The team identified plant conditions that could affect the ability of the sprinkler system
to react to a fire. The team concluded that certain sprinkler systems exhibited
weaknesses in meeting the NFPA COR; specifically, the COR guidance pertaining to
of sprinkler heads, sprinkler head coverage, and obstructions to the area of
"
coverage.
the'lacemerit

"The team performed a walkdown of the standpipe hose stations in the control building.
Susquehanna uses a Class II system as defined by the NFPA COR. The NFPA COR
states: "The number of hose stations for Class II service in each building and each
section ofa building divided by fire walls shall be such that all portions of each story of
the building are within 30 feet of a nozzle when attached to not more than 100 feet of
hose." During the week of October 27, 1997, PP&L personnel walked down additional
hose stations and found that the hose strainers (sic) did not meet the licensing and design
basis because they could not provide the required area of coverage with the allotted 100

feet ofhose.

"
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PPdkL Res onse
The fire detection and suppression systems at Susquehanna were originally
designed and installed using the criteria found in the National Fire Protection
Association (NFPA) codes in order to comply with GDC-3, issued . on
February 20, 197.1.
The fire detection system at Susquehanna was originally designed and installed to
the criteria of NFPA 72E, 1974 edition. This code provides the requirements for
the performance of automatic fire detectors to insure timely warning for the
purposes of life safety and property protection. The code provides direction on
the location and spacing of smoke detectors for both smooth and beam
construction type ceilings. This code has been applied and used at various types
of facilities ranging from small office buildings to large industrial and commercial
facilities. The plant construction contractor located and installed fire detection
primarily based on the fixed fire hazards in particular plant areas. This practice
was common in nuclear power plants of the vintage of Susquehanna.

The fire suppression systems at Susquehanna were originally installed to the
criteria of NFPA 13, 1974 edition. This code provides the requirements for the
performance of automatic fire suppression sprinkler systems to insure adequate
control and extinguishment of fires. This code provides direction on the
suppression system location and spacing.

As these two codes served as the original licensing basis, Susquehanna employed
the use of qualified contractors during the construction of the plant to design and
In addition, the design and
install the detection and suppression systems.
installation of these systems at SSES has been reviewed and found to be
acceptable for their intended purpose by numerous organizations at various times
during the construction and operation phases of SSES. These organizations
included the Architect-Engineer responsible for the original plant design, PP&L
Corporate and Plant Fire Protection Engineering Personnel, Fire Protection
Engineering Personnel from those Insurance Companies providing coverage for
SSES and the NRC. Based on this, we are confident that the systems, as installed,
are generally consistent with the intent and accepted practice for their vintage of
construction.
The Fire Protection Program at Susquehanna is based on a defense-in-depth
philosophy with numerous barriers in place to ensure adequate protection of the
plant, as well as, the health and safety of the public in the event of a postulated
design basis fire at the plant. The Fire Protection Program is aimed at preventing
fires from starting by controlling fixed and transient combustibles, detecting,
controlling and extinguishing fires that do occur and assuring the ability to safely
shutdown and maintain a safe shutdown condition for both units in accordance

C
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with Appendix R to 10CFR50 (Section III.G., J. and O.) for any and all plant
fires. In examining your observations from the FPFI regarding the design and
installation of detection and suppression, we have recognized that there are
locations in the plant where apparent deviations from the code spacing
requirements exist. Although in the majority-of cases, we believe that the
deviations are conscious and acceptable, the documentation of the basis for these
deviations is not readily available. As a result, we will review the sprinkler layout
and detector spacing in the safety related areas to assure that sprinkler blockage
and code spacing deviations are either justified and fully documented or corrected.
Below is a description of the approach that will be used for this effort.

Following the conclusion of the FPFI inspection in November of 1997, PP&L
embarked on an effort to perform a comprehensive assessment of the layout of the
fire detection and fire suppression systems. The first phase of this assessment
involves a comprehensive walkdown of the actual detector and sprinkler
installations in safety related areas at Susquehanna SES. The plant walkdown and
inspection phase of this assessment is approximately 80% complete. The primary
objective of the assessment is to determine the level of compliance of the existing
plant fire detector spacing with the intent of NFPA 72E-1974 and the level of
compliance of the existing plant suppression system layout with the intent of
NFPA 13-1974. The results of this assessment will determine where apparent
deviations in the installation of the currently installed systems exist and whether
these deviations are justified or require additions to the installed systems.
The general type of construction used at Susquehanna for the structures within the
scope of this assessment are of the beam construction type ceiling. For this type
of ceiling the code states in part that "ifthe beams exceed 18 inches in depth and
are more than 8 feet on centers, each bay shall be treated as a separate area
requiring at least one detector". The ceiling in most of the plant areas evaluated
have steel beams which are typically 18 td 24 inches deep and are spaced 6 to 7
feet apart. This arrangement forms "beam pockets" underneath the concrete
flooring which it supports. Since the beams are typically less than 8 feet on
centers, two beam pockets would form a bay as described by the code.

of the smoke detectors in the plant area are attached to the underside of the
concrete flooring and are hence surrounded by the structural steel framing
members to form the beam pocket. With two beam pockets forming a bay, one
detector would be considered adequate coverage for the beam pocket it is located
in as well as the adjacent beam pocket. The philosophy behind this is that smoke
rising up into the beam pocket without the detector would be dispersed enough to
carry over to the adjacent beam pocket with the detector and then set off the
detection alarm.
Many
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Using this approach, it is reasonable that a smoke detector in any one beam pocket
would detect smoke rising up into the detector installed beam pocket, as well as
any smoke rising up into either of its adjacent beam pockets. Therefore, when
assessing the acceptability of the detector location and spacing, this 3-beam
pocket approach will be used as a general guidance for detector location
compliance.
This approach will be used to identify where gaps may exist in detector coverage.
Each of the areas where gaps in the coverage have been identified will be assessed
for any safety implications.
The fire suppression systems will be inspected in a similar manner. The sprinkler
head locations will be field verified to be installed where shown on the vendor
supplied as-built drawings. The individual sprinkler heads. will be examined to
determine the approximate coverage they would supply in the event of actuation.
Potential obstructions from ductwork, cable trays and other equipment will be
field evaluated to determine any significant blockage points where adequate
suppression cap'ability may not be available.

For those areas where gaps in the detector coverage and/or blockage of the
sprinkler coverage are identified, the following criteria will be used to assess
whether or not the deviation is acceptable. Deviations will be further screened
against the criteria described below to determine their significance:
1.

The deviation in sprinkler coverage is significant when it exists over an
area where a I-hour fire rated raceway fire barrier credited in the
Appendix R Safe Shutdown Analysis is installed.

2. The deviation in sprinkler or detector coverage is significant when it exists
over an area where an Appendix R Deviation Request which justifies the
physical separation of redundant safe shutdown equipment (i.e. Deviation
Request No. 27) and which relies upon the availability of detection and/or
suppression, credited in support of Appendix R Safe Shutdown is affected.

it exists in an area where, due to the
quantity of combustibles installed in the area directly under the deviation,
the condition poses a fire hazard to the safety-related equipment or cable
trays in the vicinity of the deviation.

3. The deviation is significant when

Deviations which are determined to be significant will be justified on the basis of
more detailed analys'is. Ifdeviations can not be justified, they will be included in
our corrective action program.
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of the walkdowns are being documented in a series of field notes and
these notes will be formally documented in a PP8cL calculation which assesses
the safety significance of each deviation based on the criteria described above.
Any areas requiring additional detector or sprinkler coverage will be identified

The results

through this process and corrected through our plant modification process under
the corrective action program.
Relative to the findings regarding the standpipe systems, PP&L, at the time of the
inspection took the initiative to perform reviews of standpipe systems and found
areas out'side of the required coverage area. In response to.those findings, PPAL
issued CR 97-3650. Standpipe systems not meeting their required coverage area
determined by the code are being re-evaluated under Calculation EC-013-0012.
Preliminary results from the calculation indicate it will be acceptable to resolve
this issue by staging additional fire hose at the hose station.

NRC Unresolved Item URI 50-3S7 3SS/97-201-06
"From its review of CO2 suppression systems, the team concluded that these systems,
because ofthe lack ofappropriate pre-operational system discharge testing, might not be
capable ofperforming their intended fire control function. In addition, because of the
licensee's concern about thermal shock to electrical equipment, the team concluded that
"
the applic'ation ofthese systems might not meet the intent of GDC 3, "Fire Protection, of
"
Appendix A to 10 CFR Part 50.

PP&L Response
Functional Performance Evaluation
The initial CO, discharge testing performed for SSES was not fully successful
because of the inadvertent opening of an access door in the cable chase during
testing. Because of this, the required concentrations were not achieved for the full
time required. This test did, however, demonstrate the ability of the system to
successfully deliver the product. This issue was identified and resolved with the
NRC in the 1989 to 1992 time frame (reference NRC SER dated May 12, 1992).
Due to concerns with performing a full discharge test in an operating plant, the
following approach to resolving this issue was developed, implemented and
accepted.
1.

Full scale CO, discharge testing was performed at an independent research
facility.
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of this full scale

test were used to baseline an analytical computer
model which was subsequently used to analyze the plant configurations. The
primary purpose of this analytical computer model was to demonstrate that the
required concentrations could be achieved and maintained in the areas.

2. The results

3.

In conjunction with the analytical model, actual room leakage tests were
performed at SSES. This was done to obtain leakage values representative of
the actual plant rather than relying on assumptions which, depending on their
accuracy, could improperly influence the analytical results.

4. The analytical model baselined on actual full scale testing and conservative
assumptions relative to leakage locations were used to document the
acceptability of the CO, systems installed at SSES.

As a result of the FPFI, calculation EC-013-0968 was revised to include calculations for
the upper and lower relay rooms in the control structure. Calculations for all of the cable
chase rooms were already documented in this calculation; however,'alculations
explicitly for the upper and lower relay rooms were not. As was the case for the cable
chases, the values for CO, injection time and mass injection flow were taken from vendor
design calculations, which are reproduced in an appendix to the calculation. The worst
case leakage model (that is, the model in which the total leakage area is divided equally
between the floor and the ceiling of the room) was used in each of the calculations. The
calculations were performed for the worst case environmental conditions for both
summer and winter, with values for leakage area taken from PLA-3365, dated April 3,
1990 and calculation EC-013-1692. The results show that, with the exception of one case
(lower relay room in worst case winter conditions), the CO, concentration in the room
remained greater than 50% for greater than 15 minutes. The lower relay room anomaly
was handled by adding a small increase to the CO, injection time, well within the
capability of the system design parameters. The change requires the discharge time to be
from 3 minutes and 26 seconds to 3 minutes and 45 seconds. During the last
surveillance of the CO, System for this area, the recorded discharge time was 3 minutes
and 53 seconds. This adjustment will be corrected during the next system surveillance
scheduled for the first quarter of 1999.
As a result of the work performed in the calculation described above, which is based on a
calculational model benchmarked to the testing performed at Factory Mutual and
witnessed by a NRC representative, the system for CO, injection is considered to be fully
capable of performing its intended design function.

As an additional measure, however, PPEcL will pursue having CO, flow values used in
Calculation EC-013-0968 for one relay room and one cable chase validated by
independent source using a computer which has been validated for the purpose of
demonstrating proper delivery of the product. In addition, a representative sample of CO,
system discharge nozzle orifice sizes will be inspected to assure that the systems are
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installed in accordance with the design drawings. PP&L believes that the two actions
described above, when combined with the actions currently completed to date, will fully
validate all aspects of the analytical approach used as a substitute for full discharge
testing. As s result, full discharge testing of the CO, Systems is SSES is not necessary.

GDC3 Com liance
is PP&L's position that CO, is the appropriate fire suppression agent for those
applications at SSES where it is used. GDC 3 states "...Fire fighting systems shall be
designed to assure that their rupture or inadvertent operation does not significantly impair
the safety capability of these structure, systems, and components." The design of SSES
uses unitized and divisionalized relay rooms which are designed as separate fire areas.
The SSES Appendix R Safe Shutdown Analysis has demonstrated the ability to achieve
and maintain safe shutdown for an all encompassing fire in any one of these fire areas.
This situation bounds the condition of a rupture or an inadvertent operation of the CO,
System for the area. Therefore, this system is designed to assure that a rupture or
inadvertent operation of the CO, System does not impair the safety capability of SSES.

It

NRC Unresolved Item URI 50-387 388/97-201-07

"During the team's walkdown of emergency lighting, the licensee could not demonstrate
that adequate emergency lighting existed for supporting the following postfire safe
shutdown operations.'I) checking the reactor water cleanup system (R8'CU) equipment
for leakage, (2) opening a breaker to stop R8'CU leakage or diverting'eactor water to
radwaste or the condenser via RP'CU, and (3) closing a flow control valve at the motor
control center. In addition, the required emergency lighting units in the E diesel
"
generator building were not receiving appropriate testing and maintenance.

PP&L Res

onse

The emergency lighting configurations questioned in the inspection were all
Our justifications are
as consistent with our program requirements.
provided below.

justified

checkin the reactor water cleanu s stem RWCU e ui ment for
~leaka e: Revision 7 to Calculation EC-013-0859 in section 7.3.11 C. explains
that pressure switches located in the RWCU piping on either side of the F033
valve are designed to prevent an overpressurization condition in the RWCU
letdown line. This calculation also explains that all of the circuitry which is
required for these pressure switches to function is located outside of the Control
Room and is electrically isolated from the Control Room. Because of this design,
an overpressure failure of this piping is not possible due to a Control Room fire.
Therefore, there is no need to check the RWCU equipment for leakage and,
siinilarly, there is no need for. 8-hour emergency lighting in the area of the RWCU

Item

1
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Procedure ON-1/200-009 will be revised to clarify that checking the
RWCU piping for leaks is not required.

equipment.

Item 2 o enin breaker 1Y219-018 to sto RWCU leaka e or divertin reactor
water to'radwaste or the condenser via RWCU: Revision 7 to Calculation EC013-0859 explains that, even though the overpressurization circuitry designed to
protect this piping from a hi/lo pressure interface is separated and isolated from
the Control Room, ifthe Control Room fire were to cause a series of sequentially
related spurious operations, including an "MOV Hot Short" failure of the RWCU
containment isolation valve which is designed for operation from the Remote
Shutdown Panel, a flow diversion condition could result. This flow diversion
condition could occur ifthe fire were to cause spurious opening of either the F034
valve, letdown line to the Condenser, or the F035 valve, letdown line to Liquid
Radwaste, in conjunction with a spurious opening of the F031 valve, bypass valve
around the flow orifice, and the F033 valve. Should this unlikely sequence of
spurious 'operations occur, a flow diversion condition could result in which the
down stream piping pressure are below the rating on the piping and, also, below
the setting on the pressure switch (PSH) which must actuate to close the F033
valve. To mitigate the effects of this unlikely sequence of spurious operations, the
operator action to open breaker 18 on 1/2Y219 was previously included in ON1/200-009. Appendix D to Calculation EC-013-0859 evaluated the required time
frame for performing this action before a condition detrimental to safe shutdown
develops. The conclusion is that there is no impact to safe shutdown that would
require this action to be completed until 23 hours post-fire for the condition of no
RWCU pumps running. Even for the condition of a RWCU pump running, which
would require additional assumption regarding selective failure of circuits due to
the Control Room fire, there are no impacts to safe shutdown until beyond 8
hours. Therefore, 8-hour emergency lighting is not required for this action.
Item 3 closin flow control valve HV-243-F023A at motor control center
2B237043: HV-243-F023A is the Loop A Reactor Recirculation System Pump
suction valve. Since RHR Loop A for the Shutdown Cooling (SDC) mode and
low pressure injection mode (LPCI) returns flow to the reactor vessel through the
Loop A Reactor Recirculation System piping, valve HV-243-F023A must be
closed to prevent short cycling of the RHR flow back through the Recirculation
piping and away from the flow path which goes through the reactor core. For the
SDC mode of operation, short cycling of the RHR return flow could result in an
additional heat up and re-pressurization of the reactor core. When shutting down
from the Remote Shutdown Panel (RSP), this condition would not present an
impact to safe shutdown since a re-pressurization of the reactor would allow the
re-use of RCIC for inventory make up. If RCIC were not available because
SRV's were open, RHR could be used in the alternate shutdown cooling mode of
operation to maintain the reactor in a stable condition with core cooling being
accomplished through natural circulation. Either of these conditions could be

t
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maintained for well beyond 8 hours with no impact to safe shutdown. Therefore,
8-hour emergency lighting for the operation of this valve is not essential to
achieving safe shutdown within the required 72-hour time frame. Despite this, 8hour emergency lighting has been added for the operation of this valve. DCP 979140 installed emergency lighting to support operator actions at MCC 2B237
breaker 43B. This was completed on 4/3/98.

Additional Item ELUs in the E diesel enerator buildin: Testing of the ELUs in
the E diesel generator building was completed on 11/7/97. All of the emergency
lights necessary to support the operator actions performed" in response to
Appendix R Safe Shutdown were found to be in proper working order. Batteries
in three (3) lights not required for Appendix R actions required replacement.
Replacement was completed on 11/18/97. All of E diesel generator building
ELUs have been incorporated into the Appendix R Emergency Lighting
Preventive Maintenance Procedure MT-007-002. This action was completed on
June 30, 1998.

C
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NRC Identi ied Pro rammatic Weakness: "The team found the fire brigade equipment
disorganized and not ready to be rapidly transported to the fire scene and promptly
Problems with equipment logistics and deployment could affect the
"
brigade's ability to control and extinguish a fire in a timely manner.
deployed.

PP&L Res

fire

onse

The fire brigade equipment storage locations are all equipped and organized in a
similar manner. A specific location is identified for turnout gear, flashlights,
SCBA, handtools, nozzles, etc. The current practices for standard designated
storage locations of fire brigade personal protective equipment have been reevaluated. Enhancements to aid in timely dress-out and access to fire brigade
equipment have been implemented. -Appropriate changes will be made to the
brigade procedures to clearly identify the standard designated storage of personal
protective equipment by the end of the third quarter of 1998.

NRC Identi ied Pro rammatic Weakness: "The team also noted that the licensee has
prohibited the use offire fighting foam on site; this was considered a weakness. In the
event of a fire involving flammable or combustible liquids, the use offire fighting foam
can improve manual fire control and extinguishment effectiveness and at the same time
"
rovide re flash protection to fire brigade personnel.

PP&L Res

onse

Fire fighting foam is not used at Susquehanna SES because SER dated April 1981
and Amendment 27 to the FSAR, excludes the installation of fire protection foam
anywhere in the plant. This exclusion was based upon concerns associated with
storage and handling of new fuel on site.

In spite of the exclusion, we have evaluated the use of foam to determine ifits use
would provide any significant enhancement to our fire fighting capabilities. the
following conclusions were drawn from our evaluation:
1: Fire fighting foam use for the types of fires expected at
SES would not significantly add to- the
Susquehanna
effectiveness of the manual fire fighting effort. The Fire
Protection Handbook 18th Edition, in Section 22 states that one
criteria that must be met for a foam to be fully effective is that
the liquid must be a horizontal surface fire. The reference
hazards on the Susquehanna site (e.g., turbine oil, hydrogen
seal oil, and transformers) generally will be three dimensional
or pressure fires. Three-dimensional (falling fuel) or pressure
fires cannot be extinguished by foam unless the hazard has a
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relatively high flash point and can be cooled to extinguishment
by the water in the foam.
2. As stated above, the reference hazards on the Susquehanna site (e.g.,
turbine oil, hydrogen seal oil, and transformers) generally will be three
dimensional or pressure fires. In addition, all of the referenced hazards
have pre-action or deluge sprinkler protection. The use of manual fire
fighting foam in a sprinkler protected area is not an appropriate
application. The discharge of the sprinkler system would break up the
foam blanket, making the foam ineffective.

at Susquehanna SES is trained to extinguish
combustible liquid fires using hose streams only, fire extinguishers
only, or a combination of the two.

3. The fire brigade

Based upon the above findings, we have concluded that there is practically no
value to pursuing the use of foam on the SSES site. As such, there is no
justification for pursuing changes to our licensing basis to permit its use.

"The team observed a fire brigade
NRC Identi ied Pro rammatic Weakness:
unannounced drill. This drill scenario was a fire in the B diesel generator room. Since
the diesel generators are accessedPom the outdoors, the fire brigade van was used to
provide support equipment. It took the brigade 23 minutes to get ready and into position
with a hose line to enter the diesel generator room. A critique was held immediately
after the drill. The most significant issue identified during the critique was that the
brigade leader couldn't understand the transmissions from personnel wearing selfcontained breathing apparatus (SCBAs). After the critique, the team noted the extensive
amount of time required for the first hose team to reach the fire area and the general
"
uninterested attitude exhibited by the brigade members.
~

PP&L Res

onse

The onsite manual fire fighting capabilities meet the SSES licensing
commitments. The current brigade of Operations and Security continues to prove
through training/practice (classroom and hands-on) and drills that they are capable
of handling a fire at SSES.

Fire Brigade unannounced drills are being enhanced by limiting the amount of
simulation and closer monitoring of response times. Drill evaluation criteria are
being upgraded to provide more objective expectations including timeliness.
Initial expectations of timeliness, teamwork, and drillsmanship have been
reviewed with fire brigade members during second quarter fire brigade quarterly
meetings and at post fire drill critiques.
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Management awareness has been increased in Operations, Security, and Nuclear
.System Engineering regarding the importance of these issues. The conduct and
evaluation of fire brigade drills will be enhanced through increased participation
by line supervision during the third quarter of 1998. This will provide appropriate
management oversight to immediately address any identified issues.

NRC Identi ied Pro rainmatic Weakness: "The team noted that the Nuclear Training
Department does not track the physical (medical) examinations of the fire brigade
members. However, ifa physical is overdue, the member's name appears on the monthly
fire brigade report. Operations Department had changed over to biennial physicals for
fire brigade members in 1995. The entire operations fire brigade complement received
-its first biennial physicals in 1996. The team pointed out that the NDAP procedure
requirements still called for annual physicals and the basis for this change was
questioned. The change to biennial fire brigade physical examinations does not satisfy
the medical criteria established by industry standards and NRC fire protection program
guidelines or requirements for the fire brigade members to have annual physical
"
examinations, as established by plant procedure.
PPdkL Res onse
The controlling procedures, NDAP-QA-0625 and NDAP-QA-0653 have been
revised to require annual physicals for fire brigade members. All fire brigade
members have had their 1998 physicals completed except for five Operations
members who are scheduled for October 1998. By the end of 1998, all fire
brigade members will be back on an annual cycle for physicals.

NRC Identi ied Pro rammatic Weakness: "The team's review of the depth and scope of
the fire protection program audits determined that they did not fully assess compliance
with Appendix R. The 1994, 1995, and 1996 fire protection program audits did not
perform audit samples in the following areas: design basis reverification ofplant fire
protection features; reverification of the fire-induced electrical fault evaluation and the
electrical-engineering aspects of Appendix R (e.g., fuse breaker coordination, common
enclosure, spurious equipment operations); reverification of systems and logic used to
support the safe-shutdown methodology and the fire protection features for those
systems; reverification and evaluation of operational implementation of the safeshutdown analysis; evaluation of major plant modifications for potential impact on the
"
plant fire protection program and!or the plant safe-shutdown analysis.

0
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PPAL Res

onse

PPAL has evaluated the methodology and approach used in scoping and
performing the annual, biennial and triennial fire protection audits required by
Technical Specification Section 6.5.2.8 and have concluded that although the
audits address the elements recommended in Enclosure 3 of Generic Letter 82-21,
improvements could be made in evaluating the technical and design basis areas of
the fire protection system.

To this end we have engaged the services of an outside consulting organization to
support the 1998 fire protection audit. A segment of their support consists of a
system engineer who has the expertise and background to evaluate and challenge
the fire protection system design basis. This includes the SSES position relative
to Appendix R, our safe shutdown methodology and compliance with Generic
Letter 86-10.
"The team verified that RPV level and
NRC Identi ied Pro raminatic Weakness:
temperature instruments identified in the EOPs are not necessary to satisfy a literal
interpretation ofAppendix R requirements and Staff guidance and that failure to perform
repair activities specified in the procedures would not preclude the ability to achieve and
maintain post-fire safe shutdown (PFSSD). However, from discussions with plant
operators it appears that the availability ofthese instruments would significantly enhance
the shutdown capability. As a result it is expected that during a fire event operators
would request plant instrumentation and control (Id'cC) technicians to perform the repair
activities as specified in the procedure. Based on a walkdown of procedural actions
necessary to perform the repairs, it was determined that actions necessary to install the
temporary RPV temperature indication were not feasible; technicians would need to erect
scaffolding and work in a high-radiation area (straddling a RHR line that is
approximately 20 feet offthe floor). In addition, there was no emergency lighting, and
"
equipment and tools necessary to perform repairs were not dedicated for use.

PPdkL Res onse
We agree with the NRC's position described in section F6.2.2 of the FPFI
Inspection Report that the instruments identified in ON-1/200-009 are not
necessary for Appendix R Safe Shutdown.
We have reviewed with our Operations Management and Operations Training
Personnel our current approach for obtaining RPV level and temperature
information when achieving shutdown from the Remote Shutdown Panel. The
conclusion reached is that the current procedures are acceptable and no
enhancements are necessary. The reasons for this conclusion are as follows:

4
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In an actual event requiring Control Room evacuation,

equipment
worst-case
fire
available on the Remote Shutdown Panel, even when
damage is postulated, would allow the plant to be maintained in a stable
condition without the information provided through implementing the
subject procedures for a period of time beyond 36 hours, ifnecessary.

2. For this plant condition, the Emergency Plan would be implemented.
Manning requirements associated with E-Plan require complete staQing
within 90 minutes.
3.

Once the E-Plan is fully staffed, accomplishing the actions outlined within
the subject procedures could be completed well within the required time
frame.

NRC Identi ied Pro rammatic Weakness: "The team identified several weaknesses with
the Individual Plant Examination of External Events (IPEEE) fire analysis and its
=assumptions: (I) large fires due to combustibles allowed by administrative limits are not
modeled, (2) the cable spreading room has been omittedPom the analysis as lacking
combustibles even though cables in the cable spreading room are combustible and
transient combustibles are allowed in the room by procedure, and (3) the emergency core
cooling system (ECCS) cabinet in the control room has penetrations between cabinet
"
sections and can potentially be damaged in a single fire.
PP8cL Res onse
The IPEEE is a qualitative review of core damage risk from external events and
internal fires at power operation. This qualitative focus is in keeping with the
NRC Request for Information contained in G.L. 88-20, Supplement 4, which
initiated the IPEEE for SSES. Guidance provided in the Supplement indicates
that significant judgment is allowed in both scope and level of analytical detail in
completing the study. In completing the IPEEE fire PRA, PPEcL exercised this
judgment with regard to the determination of fire-risk significant areas. Based on
historical fire data from the industry in general, and SSES in particular, fire
effects modeling, and plant walkdowns, the most risk-significant fires were
determined, not always quantitatively. That is, judgment was used to exclude
certain fires/fire areas as not risk significant. Because of the low historical risk
seen from small combustible sources (mops, etc.), the constant occupation of the
control room, the lack of self-ignited cable fires, etc., the areas identified in the
FPFI report as deficiencies in the IPEEE fire study were judged low risk. The
cumulative risk in these areas was not quantified, again in keeping with the
qualitative focus of the IPEEE. Small fires growing to large fires was not
considered to be a realistic assumption, based on the design, construction, and
operation of SSES.
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Specifically, the trough in the bottom of control room cabinet 1C601 was
recognized at the time of the IPEEE, but judged to be not risk significant for the
following reasons. The trough was considered part of the "underfloor" area of the
control room protected by CO,. The cables entering this area are large and are not.
,stripped-of insulation until well into the cabinet area. The fire resistance of the
insulation gEEE-383 qualified) and tight geometry of the entry makes fire
conduction along the trough difficult. The constant manning of the control room
and tendency for fires to propagate upward also contribute to low trough fire
probability. No historical evidence of control room trough fires was found. The
above listed factors indicated to the IPEEE analysts that this trough does not
create or contribute significantly to fire risk.
The results of the IPEEE represent a "snapshot" of the conditions that existed at
SSES at the end of 1993. While the SSES fire protection program is expected to
ensure that any changes to the plant do not result in unacceptable fire risk, any
changes to the plant since the completion of the IPEEE (e.g. painting, etc.) are not
reflected in the risk profile &om the IPEEE. The IPEEE is expected to be audited
by members of the NRC staff in August, 1998. While wholesale updating of the
fire PRA is not anticipated, selected areas are expected to be revisited to study the
impact of various assumptions on the fire PRA results. In preparation for this
audit, the specific concerns presented in FPFI Report will be addressed, including
re-quantification of risk, ifjudged appropriate.

ATTACHMENT3
COMMENTS ON OR CLARIFICATIONS TO THE REPORT
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NRC Observation Re ort Section F6.1.1: "The licensee is considering changing
the designation of this shutdown path to "alternative shutdown" in accordance with
"
Appendix R, Section III.L.
1.

PP&L's Comment: Consideration was given to changing the designation on the
SSES shutdown path which employs ADS and CS from redundant, governed by
the requirements of Appendix R Section III.G.2, to alternative, governed by the
requirements of Appendix R Sections III.G.3 and III.L, based on the NRC's
statement that partial core uncovery using ADS and low pressure systems was
already approved as an alternative shutdown path. Changing the shutdown path to
this designation, however, was not selected as the best option for the reasons

identified below.

of ADS

and CS at SSES, as described above, neither satisfies the
definition for alternative shutdown provided in Appendix R Section III.G under
footnote 2, nor meets the requirement of Appendix R Section III.G.3 for
independence from the room, zone or area under consideration. Based on this,
changing the shutdown path designation to alternative could lead to future
confusion regarding compliance with Appendix R for this and other aspects of our
Fire Protection Program.

The use

Our understanding of the requirements of Appendix R and associated guidance is
explained by our approach in performing the safe shutdown analysis for SSES. In
performing the post-fire safe shutdown analysis for Susquehanna Steam Electric
Station (SSES), information contained in NRC Information Notice (IN) 84-09 was
used to identify the systems and components required for safe shutdown.
Specifically, Section V. of IN 84-09 was used for this purpose. Section V. of IN
84-09 states:

"The systems and equipment needed for post-fire safe shutdown
are those systems necessary to perform the shutdown functions
defined in Section III.L of Appendix R. These functions are
reactivity control, reactor coolant make up, reactor heat removal,
The
process monitoring, and associated support functions.
these
functions
also
criterion
for
is
acceptance
systems performing
defined in Section'II.L:

During post-fire'hutdown, the reactor coolant system
process variables shall be maintained within those predicted
for a loss of normal a.c. power, and the fission product
boundary integrity shall not be affected; i.e. there shall be
no fuel clad damage, rupture of any primary coolant
boundary, or rupture of the containment boundary."

El

0

0

MENT 3 TO PLA-4945
ATT
Page2of5

Since the SSES Safe Shutdown Methodology used the automatic depressurization
system (ADS) for pressure control along with the core spray system (CS) for
reactor coolant make-up in support of Appendix R Safe Shutdown and since the
use of ADS would result in the reactor system process variables being worse than
those predicted for a loss of normal a.c. power, Deviation Request No. 33, Reactor
Coolant Make-up'and Depressurization Systems, was prepared and submitted for
NRC acceptance. This deviation was, subsequently accepted by the NRC in a
Safety Evaluation dated August 9, 1989. In the technical evaluation performed by
the NRC's contractor, the contractor's basis for acceptance of this deviation was
that "...the performance criteria as defined in Appendix R are all met....the level
of coolant will always be above the top of the core." Therefore, the use of ADS
and CS is an approved shutdown methodology for SSES for satisfying the
requirements of Appendix R Section III.G.2, as long as, the reactor coolant level
stays above the top of the core. PP&L Calculation EC-THYD-1035 demonstrates
that when using ADS and CS for achieving safe shutdown at SSES that the
reactor coolant level is always above the top of the core.

From a practical perspective this position makes sense, since ADS and CS is a
redundant shutdown path to the use of high pressure systems in that either of these
approaches can fully satisfy the performance functions outlined by NRC IN 8409. In addition, either shutdown approach can satisfy all of the acceptance criteria
of NRC IN 84-09 with the exception of the criteria related to process variables
which for the ADS and CS approach has been specifically accepted in Deviation
Request No. 33 for SSES.
The following additional considerations influenced our decision:
1

~

This change would require a large number of adjustments in our current
Although these items could be
licensing basis as described below.
accomplished, they would challenge our ability to accomplish some of the
other items described in this le'tter during the same time frame.
~

Changing the shutdown path designation to alternative would require the
submittal of addition deviation requests to satisfy the requirements of the
second paragraph under Appendix R Section III.G.3.b. Although SSES has
extensive sprinkler coverage in most areas, not all areas have complete
sprinkler coverage. Those that did not would require NRC acceptance.

~

Changing the shutdown path designation would require revisions to 21 of
our currently approved Deviation Requests to obtain approval to deviate
from Appendix R Section III.G.3 rather than III.G.2. Numerous changes to
our Fire Protection Review Report to modify references would also be
required.

tl

~
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2. Finally, the practical difference between considering this shutdown path
designation to be redundant, governed by the requirements of Appendix R
Section III.G.2, versus alternative, governed by the requirements of Appendix
R Sections III.G.3 and III.L, appears to be negligible. The major differences
between III.G.2 and III.L are as follows: (1) Under III.L, a loss of offsite
power must be assumed. Our III.G.2 shutdown approach, when using ADS
and CS, does not credit the availability of offsite power sources; (2) III.G.3
would require a review of our sprinkler and detector arrangements. Based on
commitments being made in this letter our sprinkler and detector
for
are being reviewed; (3) Under III.L.3, procedures
arrangements
implementing the shutdown are required. Based on commitments being made
in this letter, the procedural enhancements recommended by the NRC during
the FPFI will be made; (4) A deviation related to reactor process variables
being worse than those predicted for a loss of normal a.c. is required. PP&L
has processed such a deviation and the NRC has accepted it. The only point
of contention is whether the level of the reactor coolant is always maintained
above TAF. PP&L has provided technical justification demonstrating that the
level of the reactor coolant is always maintained above TAF. Therefore, the
technical basis is available to support the NRC acceptance of the deviation.

"For Paths I and 3... During cold
2. NRC Observation
e ort Section F6.1.1:
shutdown, decay heat removal is achieved by utilizing the nornial shutdown cooling
mode, with the RHR system injecting directly to and from the reactor pressure vessel and
RHRS8'cooling the heat exchanger . "

PP&L's Clarification: RHR is not used in the shutdown cooling mode on path

1

and 3. Rather, and as described earlier in the NRC inspection report, CS is used
in the alternate shutdown cooling mode on paths 1 and 3. RHR is used in the
suppression pool cooling mode on paths 1 and 3 to remove the decay deposited
into the suppression pool by CS when it is being used in the alternate shutdown
cooling mode.

3. NRC Observation
e ort Section F6.2.1: "Many ofthe operator actions specified
in Design Change Notice (DCN) 96-0117 (E690), such as verification of valve position,
"
were not found to be integrated into the safe shutdown procedures.

PPdkL's Comment: All of the actions specified in DCN 96-0117 (E690) have
been reviewed and it has been verified that each of these actions was inclu'ded in
plant procedures at the time of the NRC FPFI. The actions related to the local
manual closing of valve 1/257025 in the Suppression Pool Filter Pump Suction
Line is covered by section 4.5.4 of ON-1/200-009. The action to open breaker 18
on panel 1/2Y219 to de-energize SV1/24433 and close air operated valve HV1/244-F033 is covered in section 4.4 of ON-1/200-009. The action to close
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Reactor Recirculation Suction valve HV-243-F023A at MCC 2B237 when
operating the plant from the Remote Shutdown Panel is covered by section
3.12.12 of OP-249-002 .

3A. NRC Observation
assessment.

"

e

ort Section F6.2.1: "The licensee agreed with the team's

PP&L's Clarification: PP&L did not

agree that current procedures do not take
into account the impact of fire damage and do not provide guidance regarding the
manual operator actions which may have to be performed. As described above in
PP&L's response to URI 50-387,388/97-201-04, it is the'PP&L's position that the
existing procedures, with the exception of those actions itemized in CR 96-3615,
adequately include those actions required to support Appendix R Safe Shutdown.
PP&L, however, did agree that improvements as itemized in response to
Unresolved Item URI 50-387, 388/97-201-04, should be made to improve
organization and to better facilitate use of the information available.

Re ort Section F3.4: "The team concluded that the local offsite
volunteer fire department has limited resources for handling some of the significant fire
hazards on site. In addition, the team is concerned with the limited manning of the local
offsite fire department and its lack of having sufficient equipment readily committed to a
major fire on site. It is the team's opinion that the offsite fire department is limited in
capability and that the best way to assure significant fires will be handled efficiently and
"
effectively is to improve onsite manual firefighting capabilities and response.
4. NRC Observation

PP&L's Clarification:

SSES has agreeinents with three primary offsite fire
and has an agreement with an additional fire company
for
fire
response
companies
The
for response of specialized equipment (ladder truck, heavy rescue).
one
the
offsite
fire
visited
of
companies.
inspection
only

The offsite fire companies are offered training once each year (either at the site or
at their fire halls) on the basics of radiation and site access. In addition, PP&L
has hosted Pennsylvania State Fire Academy courses for the offsite fire
companies at various locations (including the PP&L fire school): These courses
are normally hosted once a year as a good neighbor to the community, not as a
regular commitment.
The offsite fire companies participate in an annual fire brigade drill. Average
response over the past five years has been 25 members from the three offsite fire
companies.
Based upon the above, we believe we have adequate offsite support and will
continue to work with these fire companies to maintain and improve, where
practical, the level of support received.

i
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5. NRC Observation
e ort Section F6.3.1.1: "The team finds that the licensee's
disposition related to the removal ofstress skin from Thermo-lag panels is not technically

sound. "

PPAL's Clarification: The

SSES Drawing Change Mechanism PCR 89-5406
that was discussed in this section of the inspection report was not related to the
use of Thermo-Lag 330-1 panels for protection on a cable tray. Rather, this PCR
dealt with the use of a Thermo-Lag panel as a part of a fire stop assembly used
inside the primary protective envelope on the cable tray and resting on top of the
actual cables in the tray. Since this portion of the fire stop was in direct contact
with the cables inside of the cable tray, the metal stress skin was removed so that
it would not pose a damage potential to the cables. We are aware of the
importance of stress skin in assuring the structural integrity of the Thermo-Lag
330-1 panels and it was not our practice to remove the stress skin for situations
other than the one described above. As we proceed with our Thermo-Lag
Resolution efforts, even a fire stop detail such as the one described above, would
require a fire test qualification basis prior to it being considered to be a qualified

configuration.

