R, Entergy Nuclear Operations, Inc.
- n efgy : Pilgrim Nuclear Power Station
600 Rocky Hill Road
Plymouth, MA 02360

February 3, 2010

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

SUBJECT: Entergy Nuclear Operations, Inc.
Pilgrim Nuclear Power Station
Docket No.: 50-293
License No.: DPR-35

Request for Exemption from 10 CFR 50 Appendix R Section lll.L.2.b,
Performance Goal for Satisfying the Reactor Coolant Make-up Function

Reference: (1) NRC Regulatory Issue Summary (RIS) 2006-10, “Regulatory

Expectations with Appendix R Paragraph I11.G.2 Operator Manual
Actions,” June 30, 2006

(2) Entergy Letter, “Request for Exemption from 10 CFR 50 Appendix
R Section 111.G.2 to allow Hot Shutdown Manual Operator Actions,”
dated March 6, 2009.

(3) Entergy Letter, “Response To NRC RAI For Exemption To Allow
Hot Shutdown Manual Actions At Pilgrim Nuclear Power Station
(TAC NO. MEB831),” dated December 8, 2009.

LETTER NUMBER: 2.10.011
Dear Sir or Madam:

In accordance with the provisions of 10 CFR Part 50.12, Pilgrim Nuclear Power Station
(Entergy) hereby requests an exemption from certain provisions of 10 CFR Part 50.48,
Appendix R to Part 50.48, Section lli.L. “Alternative and dedicated shutdown capability.”
Specifically, an exemption from paragraph lll.L.2.b is requested to permit the use of our
Automatic Depressurization System (ADS) safety relief valves (SRVs) in conjunction
with either the Core Spray (CS) System or Residual Heat Removal (RHR) System in the
Low Pressure Coolant Injection (LPCI) mode to achieve and maintain safe shutdown for
fires in certain fire areas and fire zones. Reliance on the manual operation of ADS and
low pressure systems may resuit in short term core uncovery which does not meet the
lIl.L.2.b requirement for ensuring that the reactor coolant makeup function shall be
capable of maintaining the reactor coolant level above the top of the core for Boiling
Water Reactors (BWRs).

This exemption is necessary based on a re-examination of Appendix R compliance
strategies resulting from NRC guidance identified in Regulatory Information Summary
(RIS) 2006-10 (Reference 1), Regulatory Guide (RG) 1.189 R2, and our pending
exemption request documented in Entergy Letter dated March 6, 2009, (Reference 2),
as revised by Entergy Letter dated December 8, 2009 (Reference 3).
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Entergy Nuclear Operations Inc.
~ Pilgrim Nuclear Power Station

This letter submits Entergy’s request for exemption in accordance with 50.12(a)(2)(ii)
which states, “application of the regulation in the particular circumstances would not
serve the underlylng purpose of the rule or is not necessary to achleve the underlying

purpose of the rule.”

This letter contains no new commitments.

Please do not hesitate to contact Mr. Joseph R. Lynch, (508) 830-8403, if there are

any questions regarding this submittal.

Smcerely,

Joseph R. Lyn
Licensing Manager

FXM
Enclosure
cc: Mr. James S. Kim, Project Manager

Plant Licensing Branch |-1
Division of Operator Reactor Licensing
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
One White Flint North O-8C2
11555 Rockville Pike

Rockville, MD 20852

Regional Administrator, Region 1
U.S. Nuclear Regulator Commission
475 Allendale Road

King of Prussia, PA 19406-1415

Office of the Resident Inspector
U.S. Nuclear Regulatory Commission

- Pilgrim Nuclear Power Station

600 Rocky Hill Road
Plymouth, MA 02360

Letter Number: 2.10.011
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Entergy Pilgrim Letter 2.10.011 _ Enclosure 1

Request for Exeniption from 10 CFR 50 Appendix R Section lil.L.2.b for allowing
reactor water level to drop below the Top of Active Fuel (TAF)

1.0 EXEMPTION REQUESTED

In accordance with the provisions of 10 CFR Part 50.12, Pilgrim Nuclear Power Station
(PNPS) hereby requests an exemption from certain provisions of 10 CFR Part 50.48,
Appendix R to Part 50.48, Section lll.L “Alternative and dedicated shutdown capability.”
Specifically an exemption from paragraph lil.L.2.b is requested to permit the use of our
Automatic Depressurization System (ADS) safety relief valves (SRVs) in conjunction
with either the Core Spray (CS) System or Residual Heat Removal (RHR) System in the
Low Pressure Coolant Injection (LPCI) mode to achieve and maintain safe shutdown for
fires in certain fire areas and fire zones. Reliance on the manual operation of ADS and
low pressure injection systems may result in short term core uncovery which does not
meet the 111.L.2.b requirement for ensuring that the reactor coolant makeup function shall
be capable of maintaining the reactor coolant level above the top of the core for Boiling

_ Water Reactors (BWRs).

2.0 BACKGROUND

The initial PNPS response to 10 CFR 50, Appendix R was submitted for NRC review in
1982 (Reference 1). This submittal enclosed our initial Appendix R analysis report which
identified the systems and support systems that would be utilized to accomplish safe
shutdown in the event of fire in any plant area. This report identified methods and
assumptions used in the safe shutdown analysis as well as a detailed fire zone summary
for each fire zone. The fire zone summary |dent|f|ed fire hazards and fire protection
features for each fire zone.

The initial Appendix R analysis report also identified the primary systems relied on for
safe shutdown. These systems included the Automatic Depressurization (ADS) System,
the High Pressure Coolant Injection (HPCI) System, the Reactor Core Isolation Cooling
(RCIC) System, and the Residual Heat Removal (RHR) System. HPCI and RCIC were
identified as systems which would be relied on for reactor coolant inventory control. As
an alternative to the use of the high pressure HPCI and RCIC Systems, reactor
depressurization via manual operation of the ADS valves and use of the low pressure -
injection systems (Core Spray or RHR-LPCI) was identified.

The initial Appendix R analysis report identified seventeen (17) of sixty-nine (69) fire
zones did not comply with Section I11.G.2 compliance. The report proposed specific
modifications and/or procedure actions (i.e, operator manual actions outside the Control
Room) to resolve the identified non-compliance issues. These fire zones were identified
based on lack of cable separation between redundant safe shutdown systems. The
availability or unavailability of high pressure systems used for reactor coolant injection
was not used as a basis to identify 111.G.2 compliance or non-compliance.

NRC review of the initial Appendix R analysis report resulted in issuance of a safety
evaluation in 1983 (Reference 2). This safety evaluation approved the conceptual
design for the proposed modifications and/or procedure actions applicable to the 17 fire
zones identified as not meeting 111.G.2 requirements. This safety evaluation also
identified that the use of low pressure systems in conjunction with ADS for reactor
inventory control was acceptable for use to demonstrate safe shutdown capability.
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Entergy Pilgrim Letter 2.10.011 _ ' Enclosure 1

Due to subsequent industry concerns and the fact that the safety evaluation was issued
for approving the proposed design for 111.G.3 and lII.L, it is not clear if the NRC intended
to approve the use of procedure actions or the use ADS and low pressure |nject|on
systems for l11.G.2 compliance.

With respect to procedure actions (i.e., operator manual actions (OMAs) outside the
Control Room to support Hot shutdown), the NRC issued RIS 2006-10 (Reference 3)
which clearly indicated that OMAs are not allowed to demonstrate 111.G.2 compiiance,
unless an exemption is requested and approved. In response to RIS 2006-10 '
instructions, PNPS submitted an exemption (Reference 4) from lil.G.2 requirements to
address the previously approved OMAs for specific fire zones. PNPS has subsequently
revised the exemption (Reference 5) based on NRC information requests and recently
issued NRC guidance contaned in RG 1. 189 R2 (Reference 6). This exemption is still -
under review. .

With respect to 111.G.2 compliance and use of ADS and low pressure injection systems
for reactor inventory control, NRC and industry concerns were reviewed subsequent to
the 1983 safety evaluation. In 1999, the BWR Owners Group submitted information to
the NRC which demonstrated that one train of ADS and low pressure injection systems
is adequate to demonstrate redundant safe shutdown capability (i.e., acceptable for
111.G.2 compliance). NRC review of these submittals is documented in NRC Letter dated
December 12, 2000 (Reference 7). ' .

Based on NRC review, use of ADS and low pressure systems is acceptable as
“redundant” safe shutdown systems under Appendix R and therefore, may be used to
demonstrate 111.G.2 compliance. This information is also reflected in RG 1.189 R2 which
was issued in October 2009. As a result, Appendix R IIl.L requirements do not apply to
areas that comply with [11.G.2 and no 1ll.L.2.b exemption is needed for 11l.G.2 areas that
rely on’/ADS and low pressure injection systems.

The following exemption request applies to the specific the fire zones that credit
Alternative Shutdown (i.e., l11.G.3 and lll.L compliance) and also rely on ADS and low
pressure injection systems for reactor inventory control. The focus of this exemption is
to obtain an exemption from 10 CFR 50, Appendix R, Section Ill.L.2.b for maintaining
reactor coolant above the top of active fuel (TAF).
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Entergy Pilgrim Letter 2.10.011 - ' ' Enclosure 1

3.0 EXEMPTION BASES

3.1 Plant Specific Analysis of using ADS and Low Pressure Injection Systems

Prior to the NRC's review and acceptance of using ADS and low pressure injection
systems for post fire safe shutdown in 2000 (Reference 7), PNPS contracted General
Electric to perform a plant specific analysis of a post fire safe shutdown event where
ADS and low pressure injection systems are relied on to demonstrate safe shutdown
capability. This analysis (Reference 8) modeled a postulated Appendix R event where
offsite power was lost; HPCI and RCIC systems were not available; two SRVs are
manually operated to depressurize the reactor; and one train of low pressure systems
(either CS or RHR) used for reactor injection. After reactor inventory is recovered one
train of RHR (one pump) is operated in the suppression pool cooling mode.

Key assumptions and initial conditions included the following:
1. The reactor is operating at full operating power at normal water level at the start
of the event.
2. The reactor is scrammed either from a loss of off-site power (LOOP) or from
*manual initiation from the Control Room.
3. MSIVs begin to close at event initiation either as a result of LOOP or due to
manual closure.
4. Feedwater flow will ramp to zero within 5 seconds after event initiation.
5. The 1979 American Nuclear Society (ANS) decay heat correlation is used to
realistically model decay heat.
6. The initial temperature of the suppression pool is 80 degrees F and contalnment
pressure is 14.7 psia.
7. Water level in the suppression pool is the lowest level aIIowed by Technical
. Specifications.
8. The suppression pool air space is pressure is in equilibrium with the drywell
pressure. o
9. The suppression pool and the drywell are conservatively assumed to be
insulated volumes.
10. No HPCl or RCIC is avallable during the event.
11. The Core Spray System for core cooling is available after reactor -
" depressurization.
12. The RHR System for suppression pool cooling is assumed avallable at one hour
after event initiation in the initial analysis. Suppression pool analysis is also
performed for an RHR pump initiation time of two hours.

The acceptance criteria used in evaluating this fire event mclude‘criteria for fuel cladding
integrity, and for suppression pool integrity.

The reactor level response provides a good indication whether fuel damage (fuel
cladding perforation) is expected. If the core remains covered, no fuel cladding damage
would occur. If the top portion of the core is uncovered for a brief period, the
combination of low power level for this portion of the fuel and the steam updraft cooling
will prevent any significant heat up or fuel cladding damage. To ensure the fuel cladding
integrity, the calculated peak cladding temperature (PCT) should be less than the
temperature (approximately 1500 degrees F) at which cladding damage can occur.
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Entergy Pilgrim Letter 2.10.011 ' Enclosure 1

To judge the acceptability of the suppression pool response three criteria were used:

1. Temperature and pressure in the pool should remain below the design conditions
of 281 F and 56 psig.
2. The suppression pool temperature should remain below the Heat Capacity
Temperature Limit (HCTL) for the pool while the reactor vessel is pressurized.
3. Adequate NPSH to the low pressure pump should be available in order to
prevent possible pump cavitation. A suppression pool temperature of
approximately 190 F for the RHR pump and a temperature of approximately 185
" F at atmospheric pressure will provide adequate NPSH for the CS pump.

Analysis results identified the following:

The indicated water level remained above the top of the core for approximately 24
minutes at which time the reactor vessel is depressurized (the actual water level -
remained above the TAF until 27 minutes). When the reactor is depressurized to the
operating pressure of the core spray pump, the pump operated to maintain reactor
inventory. When reactor inventory was sufficiently recovered, the operator started the
RHR System to provide suppression pool cooling. During the depressurization, some
core uncovery was expected. This core uncovery resulted in a PCT of approximatély
1320 F which is below the temperature at which cladding perforations can occur.
Therefore, the postulated fire event will not cause fuel cladding damage.

The suppression pool response to the event was also evaluated. The pool temperature
before reactor depressurization (after 24 minutes) was about 106 F and the pool
pressure was about 2 psig. The pool temperature was well below the HCTL for the
corresponding reactor pressure. Utilizing the RHR system to provide suppression pool .
cooling after reactor depressurization, the maximum pool temperature and pressure are
expected to remain below 180 F and 11 psig, respectively. Further, this combination of
pool temperature and pressure is below the design limits, and will provide adequate
NPSH to assure the operation of the RHR and Core Spray pumps for coolant injection.
Therefore, the requirements identified for the suppression pool are satisfied.

The analysis concluded that the PCT is low enough to ensure fuel cladding integrity; that
adequate margin to assure containment and suppression pool integrity for initial pool
temperatures up to 100 F and the initiation of the RHR pump at up to two hours; and that
available NPSH will maintain an adequate margin above required NPSH for the core
spray and RHR pumps.

This analysis is the analysis of record and defines the acceptance criteria for the
Appendix R fire event. This analysis is included as Attachment 2 to Enclosure 1.
Subsequent plant changes involving an increased ultimate heat sink temperatures were
evaluated (Reference 9) to ensure Appendix R acceptance criteria were satisfied.
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3.2 Aiternative Shutdown Zones that Credit ADS and ALow Pressure Injection Systems:

The following fire zones require an exemption from 10 CFR 50, Appendlx R Section
Il.L.2.b. :

Fire Area 1.9 Reactor Building Zones

Zone 1.1 Reactor Building, El. -17'6", RHR and Core Spray Pumps Room "A"

Zone 1.6 Reactor Building, El. -17'6", CRD Pump Room

Zone 1.8 Reactor Building, El. 2'9", CRD Pump Room Mezzanine

Zone 1.9* Reactor Building, El. 23'0", CRD Modules Area - east

Zone 1.11* Reactor Building, El. 51'0", Open Area - east half

Zone 1.14 Reactor Building, EI. 74'3", Open Area - north half and south half Zone 1.13
all zones above

Zone 1.32 Reactor Buﬂdlng, El. 230", Steam Tunnel

Fire Area 1.9 Turbine Building Zones — Stairwell Area 2.16
Zone 2.16* Radwaste and Control Building, Stairway #8, El. -1'0" to 37'0", Stairwell

Fire Area 1.9 Turbine Building Zones - Vital MG Set Area 3.5
Zone 3.5* Radwaste and Control Building, E!. 23'0", Vital Motor Generator Set Room

Fire Area 1.10 Reactor Building Zones

Zone 1.2 Reactor Building, El. -17'6", RHR and Core Spray Pumps Room "B"
Zone 1.3 Reactor Building, El. -17'6", HPCI Pump Room

Zone. 1.4 Reactor Building, El. -17'6", HPCI Pump Panel and Valve Room
.Zone 1.5 Reactor Building, El. -17'6", RCIC Pump Room ,

Zone 1.7 Reactor Building, El. 2'9", RCIC Pump Room Mezzanine

Zone 1.10* Reactor Building, El. 23'0", CRD Modules Area - west

Zone 1.12* Reactor Building, El. 51'0", Open Area - west half

Zone 1.30A* Reactor Building, El. -17'6", Torus Compartment

The plant fire zones listed above are zones that either directly rely on OMAs (annotated
with (*) or are located in Reactor Building locations in close proximity to the zones that
rely on OMAs. With respect to the fire zones in the Reactor Building that are adjacent to
zones the.require OMAs, these zones utilize the same shutdown systems and follow the
same safe shutdown procedures (References 10 and 11).  However, theses zones are
separate from the alternative shutdown room or zone under consideration per Generic
Letter 86-10 (Reference 12) Enclosure 2, Question 3.1.5 and do not require the same
level of fire protection as that defined in 111.G.3. .
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3.3 Previously Approved Appendix R Exemptions in Applicable Fire Zones

Due to the fact that the above referenced plant fire zones may be redefined as part of
this exemption request to be Alternate Shutdown (l11.G.3 and lll.L) zones, Appendix R
Section I11.G.3 requirements for providing fire detection and fixed suppression must be
satisfied or an exemption needs to be requested to justify the adequacy of fire protectlon
features provided. _

Table 1 provides a compliance summary for each fire zone that requires the lIl.L.2.b
exemption. References to the approved / pending fire protection exemptions are
identified. 1t must be noted that some Reactor Building fire zones are located in the
same firé area as the fire zones that require OMAs and can not be evaluated to be
separated by fire hazards analysis. These zones utilize the same train of safe shutdown
systems and rely on the same safe shutdown procedures to accomplish shutdown and
will therefore also require exemption from Ill.L.2.b. However, these fire zones do not
contain redundant safe shutdown cables, do not require OMAS, and may only be of
consequence if fire starts and spreads to the adjacent zone where OMAs are required.
Therefore, consistent with GL 86-10, Enclosure 2, Question 3.1.5, alternate shutdown is
provided on the basis of rooms or zones and the provision of fire detection and fixed
suppression is only required in the room or zone under consideration (i.e., the zone
_requiring the OMAs).

The approved Appendix R exemptions applicable to the zones identified in Section 3.2
above, are identified and summarized below. The exemption summaries identify the
purpose of the exemption and provide reference to submittal and approval letters.
‘Attached figures 1, 2, 3, 4, and 5 depict the Reactor Building floor eIevatlons and
‘applicable fire zone layouts.

. These exemptions and the 1983 safety evaluation were utilized as the basis to
implement the existing plant safe shutdown program. As such, the current safe
shutdown program (shutdown procedures and fire protection features) are ensured to be
consistent with the bases and analysis identified the approved exemptions. On-going
reviews are performed to ensure fire protection program features are not adversely
affected by the proposed plant changes.

In most instances, the approved exemptions address the adequacy of existing fire
protection features (i.e., detection, suppression, and barriers) to satisfy Appendix R
requirements. These exemptions do not justify the adequacy of primary safe shutdown
systems (e.g., HPCI, RCIC ADS, CS, and RHR) to meet system performance goals
applicable to Appendix R Section IlI.L (i.e, maintain reactor level above the top of the
core when ADS and low pressure injection systems are used). Therefore, the previously
approved exemptions are not affected by this new lll.L.2.b exemption request.

Exemption #1B —~ Control Room Suppression and Detection

PNPS requested an exemption from providing full area suppression in the Control
Room. The area does not meet Appendix R requirements because it is an Alternate
Shutdown area and Appendix R Section I11.G.3 requires fire detection and fixed fire
suppression to be installed in the area, room, or zone under con5|derat|on Fire
detection is provided in specific panels
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Entergy Pilgrim Letter 2.10.011 Enclosure 1

Submittal/Approval Documents:
PNPS Letter 2.81.059, dated 3/18/81

NRC SER (Letter 1.81.336) dated 11/10/81 .

Exemption #5 — Torus Area Summary

PNPS requested an exemption from providing an automatic suppression system and a
fire detection system in the Torus Area.- The area does not meet Appendix R
requirements because automatic suppression and detection systems are not provided
and redundant trains of torus temperature and level indication are in the area.

Submittal/Approval Documents:

PNPS Letter 2.83.130, dated 5/17/83
PNPS Letter 2.84.049, dated 4/02/84
NRC SER (Letter 1.85.191) dated 6/10/85

Q(emption #7 and #8 — Reactor Building 23’ and 51’ Water Curtains

PNPS requested an exemption from the requirement of providing full area suppression
on the 23’ and 51’ elevations of the Reactor Building and from the requirement of having
20 feet of separation with no intervening combustibles or fire hazards. A water curtain
was installed in the open area separating Fire Zones 1.9 from 1.10 and 1.11 from 1.12

- to establish an east-west separation zone between redundant safe shutdown systems.

Submittal / Approval Documents: =~ -

PNPS Letter 2.83.130, dated 5/17/83

PNPS Letter 2.84.049, dated 4/2/84

PNPS Letter 2.86.084, dated 6/17/86

PNPS Letter 2.86-009, dated 2/3/86 _

NRC SER (Letter 1.84.379) dated 12/18/84 S
NRC SER (Letter 1.85.191) dated 6/10/85

NRC letter (1.86.282) dated 8/19/86

Exemption #9 - Lack of Suppression in Zones 1.9, 1.10, 1.11, 1.12, and 3.5 -

PNPS requested an exemption from the Appendix R Section IlII.G requirement to have a
fixed suppression system in areas which credit or rely on Alternate Shutdown capability.
The following fire zones were specifically identified:

Fire Zone 1.9 - East Side Reactor Building, EL 23 ft.
_ Fire Zone 1.10 - West Side Reactor Building, EL 23 ft.
- Fire Zone 1.11 - East Side Reactor Building, EL 51 ft.
Fire Zone 1.12 - West Side Reactor Building, EL 51 ft.
Fire Zone 3.5 - Vital M.G. Set Room, EL 23 ft. ‘

Submittal / Approval Documents:

PNPS Letter 2.83.130, dated 5/17/83
PNPS Letter 2.85.049, dated 3/20/85
NRC SER (Letter 1.85.191) dated 6/10/85
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Exemption #11- Torus to NE Quad Fire Barrier

PNPS requested an exemption from the requirement to provide a three-hour rated fire
barrier between the Torus Area (FZ 1.30A) and the Northeast Quadrant of the Reactor
Building below the 23-ft. floor elevation (FZ 1.6 and 1.8). Fire Zone 1.30A is associated
with Appendix R Fire Area 1.10. Fire Zones 1.6 and 1.8 are associated with Appendlx R
Fire Area 1.9.

Submittal / Approval Documents:

PNPS Letter 2.83.281, dated 11/16/83
PNPS Letter 2.86.110, dated 7/28/86
PNPS Letter 2.86.176, dated 11/14/86
NRC SER (Letter 1.88.254) dated 7/14/88

Exemption #12 - Torus to SE Quad Fire Barrier

PNPS requested an exemption from the requirement to provide a three-hour rated fire
barrier between the Torus Area (Fire Zone 1.30A) and the Southeast Quadrant of the
Reactor Building below the 23-ft. Floor elevation (Fire Zone 1.1). Fire Zone 1.30Ais
associated with Appendix R Fire Area 1.10. Fire Zone 1.1 is associated with Appendix R
Fire Area 1.9.

Submittal / Approval Documents:

PNPS Letter 2.83.281, dated 11/16/83
PNPS Letter 2.86.110, dated 7/28/86
NRC SER (Letter 1.88.254) dated 7/14/88

#13 - Structural Steel in Torus Area

PNPS requested an exemption from the requirement to provide fire protection to
structural steel members supporting the fire barrier that separates the Torus Area (Fire
Zone 1.30A) from Reactor Building locations on the 23’ floor elevation (Fire Zones 1.9,
1.9A, 1.10, 1.10A, 1.10B, 1.25, and 1.32). Fire Zones 1.30A, 1.10, 1.10A and 1.10B are
associated with Appendix R Fire Area 1.10. Fire Zones 1.9, 1.9A, 1.25, and 1 32are
assocnated with Appendix R Fire Area 1.9.

Submittal / Approval Documents:

PNPS Letter 2.83.281, dated 11/16/83 .
PNPS Letter 2.86.110, dated 7/28/86
PNPS Letter 2.86.176, dated 11/14/86
PNPS Letter 2.87.062, dated 4/21/87
PNPS Letter 2.87.132, dated 8/4/87
PNPS Letter 2.88.010, dated 1/19/88
NRC SER (Letter 1.88.254) dated 7/14/88

Exemption #14 - Structural Steel in Main Steam Tunnel

PNPS requested an exemption from the requirement to provide fire protection to
structural steel members supporting the ceiling fire barrier that separates the Main
Steam Tunnel (F|re Zone 1.32) from Reactor Building and Turbine Bunldmg locations on
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" the 51’ floor elevation (Fire Z"onesv1 11,1.12,1.23A and 1. 238) Fire Zone 1.32 and
1.11 are associated with Appendix R F|re Area 1.9. Fire Zones 1 12 1.23A and 1.23B
are associated w1th Appendix R Flre Area 1.10.

Submittal / Approval Documents: . .
PNPS Letter 2.83.281, dated 11/16/83

- PNPS Letter 2.86.110, dated 7/28/86
PNPS Letter 2.88.010, dated 1/19/88
NRC SER (Letter 1.88.254) dated 7/14/88

Exemption #15 - Radwaste/ Control Building Corridor at the (-) 1’ Elev .

PNPS requested an exemption from the requirement to install full area fire detection and
automatic suppression in the Radwaste and Control Building between Corridor #137 on
~ elevation 23 feet and Corridor #49 on elevation (-) 1 foot. These plant areas contain
redundant Division A and B safe shutdown power cables. Corridor #137 is located in
Fire Zone 3.9A and Fire Zone 3.9A is associated with Fire Area 3.3. Corridor #49 is
located in Fire Zone 3.7 and Fire Zone 3.7 is associated with Fire Area 1.10.,

Submittal / Approval Documents: ' - _ Ve | '
PNPS Letter 2.87.135 dated 8/10/87 . - n '

NRC SER (Letter 1.88.261) dated 7/20/88

Exemption #18 - Reactor Building Annex

PNPS requested an exempt|on from the requirement that no mtervenlng combustlbles
be present between redundant safe shutdown systems located in the Reactor Building '
Annex area. Train A safe shutdown cables associated with the RBCCW, SSW, and
EDG Fuel Oil Systems are routed through the Acid Neutralizing Sump (1.21A) which'is -
located at the 13 foot elevation.. Redundant Train B safe shutdown equipment and
cables are located in the “B” RBCCW Room (FZ 1.22 and 1.3A) which is on the 3 foot
_ elevation. Although the Acid Neutralizing Sump and the RBCCW Pump Room are
- separate fire areas, non-rated floor/ceiling barrier penetrations allow both of these areas
to communicate with the Water Treatment Area (FZ 1.29), located above on the 23 foot
elevation. Fire Zone 1.21A is associated with Fire Area 1.21. Fire Zones 1.3A, 1.22,
and 1.29 are associated with Fire Area 1.10. The exemption identifies that adequate fire
protection is provided to ensure that fire will not spread to and lmpact redundant safe
shutdown systems or cables. . _

. Submittal / AggrovaI'Documents:
PNPS Letter 2.87.135 dated 8/10/87

NRC SER (Letter 1.88.261) dated 7/20/88

Exemption #21 - Hot Shutdowﬁ RegairS'

PNPS requested and exemption from the requnrements of Appendlx R, Sectlon m.G.ta

for performing a series of pre-planned procedurally-controlled operator actions to

transfer control, then replace control circuit fuses or install jumper wire if necessary, on

. specific equipment required to achieve and maintain hot shutdown. The exemptlon ’
applies to Fire Zones 3.1, 3.2 and 1.9. : S
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Submittal / Approval Documents:
PNPS Letter 2.87.160, dated 10/2/87

NRC SER (Letter 1.88.120) dated 04/14/88
o )

Exemption #22 - Torus Level Instrumentation Separation in Zones 1.23, 3.4, and
3.1

PNPS requested an exemption from the requirement for providing fire detection and
automatic suppression for torus water level indication cable located in specific Reactor
Building and Radwaste/Control Building locations. The exemption applies to the
Radwaste/Control Building areas (FZ 1.23B, 3.4, and 3.11) that are associated with Fire
Area 1.10, and credit the availability of the alternate shutdown torus levet indication
provided on Panel C165 (FZ 1.10) which is in Fire Area 1.10. Control Room indication
and ASD Panel indication will not be impacted by common fire.

Submittal / Approval Documents:
PNPS Letter 2.87.135 dated 8/10/87

NRC SER (Letter 1.88.261) dated 7/20/88

4.0 SPECIAL CIRCUMSTANCES:

Achieve and Maintain Hot Shutdown During a Fire Event

The underlying purpose of 10 CFR 50 Appendix R, Section lll.G.1 is to prowde
reasonable assurance that at least one train of systems necessary to achieve and
maintain safe shutdown conditions from either the control room or emergency control
stations(s) is free from fire damage. Pilgrim station satisfies the underlying purpose of 10
CFR 50 Appendix Section 111.G.1 for all plant fire areas.

/

However, as stated in our initial 1982 response to Appendix R (Reference 1), Pilgrim
Station did not meet the separation requirements of Appendix R Section 111.G.2 for
seventeen (17) of the sixty-nine fire zones evaluated. Consistent with compliance
strategies described in the initial Appendix R submittal for these seventeen (17) fire
zones, and the NRC SER (Reference 2) which approved the conceptual design for
alternate safe shutdown, Pilgrim Station implemented modifications and developed safe
shutdown procedures which relled on operator manual actions to ensure safe shutdown
capability in 1987.

Fire Zones 1.9, 1.10, 1.11,.1.12, 1.30A, 2.16, and 3.5, were included with the list of
seventeen (17) zones that did not meet Appendix R, Section IIl.G.2 requirements.
Modifications were not implemented to resolve compliance concerns (ie, OMAs) in these
zones and procedure actions are relied on to ensure safe shutdown capability. The
previously approved procedure actions are now considered acceptable for use in
Alternative Shutdown (meets 111.G.3 compliance) zones. Additionally, these fire zones
rely on the use of low pressure systems used in conjunction with ADS to restore reactor
inventory.

Reliance on these systems for reactor inventory control inherently resuits in short

duration uncovery of the reactor core which does not satisfy the Appendix R, Section
HI.L.2.b requirement for maintaining reactor coolant level. As a result an exemption from
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the requirements of Appendix R, Section Ill.L.2.b (to maintain the reactor coolant level
above the top of the core) is required.

Reliance on ADS and low pressure injection system for.reactor inventory control has
been evaluated by the NRC to be an acceptable means to accomplish safe shutdown for
both IH.G.2 and for 111.G.3 compliance. NRC review and approval of this safe shutdown
strategy is documented in the PNPS safety evaluation (Reference 2) and in generic
industry reviews (Reference 7). As such, reliance on these systems is acceptable and
the underlying intent of the 10 CFR 50, Appendix R Section 1ll. G 1 regulation to ensure
safe shutdown capability is satisfied.

Special Circumstance

A review of NRC Regulatory Guide (RG) 1.189, Revision 2, dated October 2009
identifies that special circumstances exist when an approved SER is issued and no
corresponding exemption has been approved. The RG identifies that pre-1979
licensees need an exemption, even if a staff decision in an SER approves an aspect of
the Fire Protection Program (FPP) that does not comply with regulatory requirements.
The RG specifically identifies (on page 13 under SERs) that pre-1979 licensees that
have SERs, but not a corresponding exemption from the regulatory requirements must
request an exemption under 10 CFR 50.12 by (1) highlighting the special circumstances
of 10 CFR 50.12(a)(2), (2) citing the SER as the safety basis, and (3) confirming that the
safety basis established in the SER remains valid.

In accordance with the instruction provided in RG 1.189, the special circumstance is that

the provision of 10 CFR 50.12(a)(2) applies; the previously approved SER provides the
safety basis; and the safety basis established in the SER remains valid.

5.0 CONCLUSION:

Based on the technical justification and the special circumstances detailed above,
Pilgrim Station requests an exemption from the requirements of 10 CFR Part 50,
Appendix R, Section IIl.L.2.b for Alternative Shutdown fire zones that credit the use of
ADS and low pressure systems for reactor inventory make-up. Reliance on these
previously approved systems may result in short term core uncovery but will not
jeopardize capability to achieve and maintain safe shutdown.
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Table 1
Fire Zones Compliance Summary
Fire Area/ .| Zone .G.2 Alternative | High ADS/Low | Hot Approved I.G.3 and
Fire Zone Description Compliance | Shutdown | Pressure | Pressure | Shutdown Appendix R | ll.L.2.b
under Problem (ASD) Zone | System | System Operator Exemption Compliance
consideration (Initial : Available | Available Manual '
(See Note 1) Submittal/ (Current) (Initial Actions
SER and Submittal (OMAs)
proposed and
resolution) SER)
Area 1.9 : - '
Zone 1.1 RHR A Quad | No No No Yes No #12—Torus | No OMAs;
' : to RHR A Exemption
Quad Barrier | requested
from 11I.L.2.b.
Zone 1.6/ CRD Quad Yes (Zn 1.8 | No No Yes No #11 - Torus | No OMAs;
1.8* only — - ' To CRD Exemption
proposed Quad Fire requested
" | mod) Barrier from 1.L.2.b.
Zone 1.9* ~ | RBEast23 |-Yes Yes No Yes Yes #7 — RB wir | Existing
I ‘ (proposed Curtain; #9 - [ I.G.3
mods and “Full area FP | exemption;
| OMAs) Sup and Exemption
‘| detectin Alt | requested
Shutdown from lll.L.2.b
zone; #21 - ~
Hot
Shutdown
Repairs; #22
- Torus

Instruments
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Table 1
Fire Zones Compliance Summary
Fire Area/ Zone .Gg.2 Alternative | High | ADS / Low Hot Approved .G.3 and
Fire Zone Description Compliance | Shutdown Pressure | Pressure Shutdown Appendix R | lll.L.2.b
under Problem (ASD) Zone | System | System Operator Exemption Compliance
consideration (Initial ‘Available | Available Manual
(See Note 1) Submittal/ (Current) (Initial Actions
‘ SER and Submittal (OMAs)
proposed and -
resolution) SER) o
Zone 1.11* RB East 51’ | Yes Yes No Yes Yes #8 - RBwir | Existing
(proposed Curtain; #9— | lILG.3
mods and Full area FP | exemption;
OMaAs) Sup and Exemption
detect in Alt | requested
Shutdown from lll.L.2.b
zone; #22
Torus
: Instruments
Zone 1.14*; | RB74 Yes (Zone No HPCI Yes No None No OMAs;
(and all Rx 1.14 only- Exemption
Bldg zones at proposed requested
or above 74’) cold from lIl.L.2.b.
shutdown
_ op action) -
Zone 1.32* RB Steam Yes No No Yes No #14 — No OMAs;

' Tunnel (proposed * : Structural Exemption
cold Steel in Fire | requested
shutdown ‘| Barrier from IIl.L.2.b.
op action)
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Table 1
Fire Zones Compliance Summary
Fire Area/ Zone .G.2 Alternative | High ADS / Low Hot Approved I11.G.3 and
Fire Zone Description Compliance | Shutdown Pressure | Pressure Shutdown Appendix R | lll.L.2.b
under Problem (ASD) Zone | System | System Operator Exemption Compliance
consideration (Initial Available | Available Manual
(See Note 1) Submittal/ (Current) (Initial Actions
SER and Submittal (OMAs)
proposed and :
resolution) SER)
Zone 2.2* Swgr Rm “A” | Yes No " No Yes No None Op actions
and 2.3 and Battery (proposed : important to
Rm OMAs) safe
shutdown;
.Gg.2
Compliance
based on fire
barriers
Zone 2.16* Stairway #8 | Yes - Yes No Yes Yes Pending — Exemption
(proposed Lack of fixed | pending;
OMAs) suppression | Exemption
in ASD area | requested
: from lIl.L.2.b
Zone 3.5* Vital MG Set | Yes Yes No Yes Yes #9 — Lack of | Exemption
' Rm (proposed Fixed Supp | approved;
OMAs) in ASD Area | Exemption
requested
from lIl.L.2.b.
Fire Area 10
Zone 1.2 RHR B Quad | No No No OMAs;
Lo - Exemption
requested
from Ill.L.2.b..
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Table 1
Fire Zones Compliance Summary

Fire Area/ Zone .G.2 Alternative | High ADS /Low Hot Approved i.G.3 and
Fire Zone Description Compliance | Shutdown Pressure | Pressure Shutdown Appendix R | lll.L.2.b
under , Problem (ASD) Zone | System [ System Operator Exemption Compliance
consideration | (Initial : Available | Available Manual "
(See Note 1) Submittal/ (Current) (Initial : Actions

SER and Submittal (OMAs)

proposed and

resolution) SER) .
Zone 1.3/1.4 | HPCI Room | No No -{ No Yes No | None { No OMAs;

’ and Exemption
requested
from lll.L.2.b.

Zone 1.5/1.7 | RCIC Quad | No No - No Yes No No OMAs;

' Exemption
requested
from I1l.L.2.b.

Zone 1.10* RB West 23’ | Yes Yes No Yes Yes #7 - RB wir [ Existing
' (proposed ' Curtain; #9— | lil.G.3
mods and Full area FP | exemption;
OMAs) Sup and Exemption
' detect in Alt | requested
Shutdown from Ill.L.2.b
zone; #22
Torus
- , : Instruments
Zone 1.12* | RBWest 51" | Yes Yes No | Yes Yes #8- RBwtr | Existing
(proposed Curtain; #9 — | 1.G.3
mods and Full area FP | exemption;
OMAs) Sup and Exemption
detectin Alt | requested
Shutdown from lll.L.2.b
zone '
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Quad zones.

Table 1
Fire Zones Compliance Summary
Fire Area/ Zone H.G.2 Alternative | High ADS / Low Hot Approved I1.G.3 and
Fire Zone Description Compliance | Shutdown Pressure | Pressure Shutdown Appendix R | Hl.L.2.b
under Problem (ASD) Zone | System | System Operator Exemption Compliance
consideration (Initial - | Available | Available Manual
(See Note 1) Submittal/ (Current) (Initial Actions
A SER and : Submittal (OMAs)
proposed and
resolution) SER) :
Zone 1.22 RBCCW “B” | Yes 1 No No Yes No #18 — No OMAs;
Pp Rm (proposed Redundant .Gg.2
mods) Train demonstrated
Separation | with fire '
L ‘ barriers.
Zone 1.30A* | Torus Yes Yes No Yes Yes #5 —Torus Existing
Compartment | (proposed instrument | Il.G.3
mods and and lack of exemption;
OMAs) suppression | Exemption
and requested
detection; from lil.L.2.b
#11, #12,
and #13 —
Fire Barrier
and
Structural
Steel to adj
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Table 1
Fire Zones Compliance Summary
Fire Area/ Zone n.Gg.2 Alternative | High | ADS/Low - | Hot Approved i.G.3 and
Fire Zone Description Compliance | Shutdown Pressure | Pressure Shutdown Appendix R | lll.L.2.b
under Problem (ASD) Zone | System | System Operator Exemption Compliance
consideration (Initial Available | Available Manual
(See Note 1) Submittal/ (Current) (Initial Actions
. SER and Submittal (OMASs)
proposed and
. ’ : resolution) | | SER)
Zone 2.1* SwgrBm“B” |Yes .= | No | No Yes No None Op-actions
and 2.4 and Battery (proposed important to
Rm OMAs) safe
) shutdown;
.G.2
Compliance
based on fire .
: barriers
Zone 2.10* Condenser Yes (Zone | No No | Yes No None Op actions .
(and other Bay 2.10 only - important to
Turbine Bldg proposed | safe
zones 2.5 | OMAs) shutdown;
thru2.13) .G.2
Compliance
based on fire
L . . : barriers
Zone 1.23 SBGT 51’ No Yes Yes Yes Yes #22 — Torus | Exemption
' Instruments | approved for
and Lack of | 11l.G.3:
FP Supand | lll.L.2.b
detection in | exemption not
Alt required.
Shutdown :
Zone
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Table 1
Fire Zones Compliance Summary
Fire Area/ Zone G2 Alternative | High ADS / Low Hot Approved l.G.3 and
Fire Zone Description Compliance | Shutdown Pressure | Pressure Shutdown Appendix R | ill.L.2.b
under Problem (ASD) Zone | System | System Operator Exemption Compliance
consideration (Initial : Available | Available Manual
(See Note 1) Submittal/ (Current) (Initial Actions
SER and Submittal (OMAs)
proposed - and
‘ resolution) SER)
Zone 3.4 CR HVAC No Yes Yes Yes Yes #22 — Torus | Exemption
Fan Rm 51’ ' instruments | approved for
and Lack of | I1Il.G.3:
FP Supand |Ill.L.2.b
detect in Alt - | exemption not
Shutdown required.
Zone
Zone 3.11 Control Rm No - | Yes Yes Yes Yes #22 — Torus | Exemption
Annex 37’ | Instruments | approved
and Lack of | from 111.G.3:
FP Supand |lll.L2.b
detectin Alt | exemption not
Shutdown required.
Zone )
Fire Area
1.21 : : .
Zone 1.21* RBCCW “A” | Yes No - No - |VYes No #18 — No OMAs;
Pp Rm (proposed N Redundant | I1.G.2
mods) Train demonstrated
Separation with fire
barriers.
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Table 1
Fire Zones Compliance Summary
Fire Area/ Zone ih.Gg.2 Alternative | High ADS/Low | Hot Approved I.G.3 and
Fire Zone Description Compliance | Shutdown Pressure | Pressure Shutdown Appendix R | lll.L.2.b
under Problem (ASD) Zone | System | System Operator Exemption Compliance
consideration (Initial Available | Available Manual
(See Note 1) Submittal/ (Current) (Initial Actions
SER and Submittal (OMAs)
proposed and
resolution) SER)
Fire Area 3.1
Zone 3.1* Control Rm Yes Yes Yes Not currently | Yes #1B — Lack | Existing
(proposed : credited of Fixed n.G.3
mods and . Suppression; | exemption;
OMAs) #21 — Hot HP Systems
Shutdown available,
repairs l.L.2.b
exemption not
required.
Fire Area 3.2
Zone 3.2* Cable Yes - Yes Yes Not currently | Yes #21 — Hot In compliance
Spread Rm (proposed credited Shutdown with 111.G.3;
mods and repairs HP Systems
OMAs) available,
l.L.2.o _
exemption not
required.

Note 1- The fire zones annotated with an asterisk (*) were identified in the original Appendix R Submittal as a zone where 111.G.2
compliance was not demonstrated. : /
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unauth‘bﬂzo use, General Electric Company makes” nb zTepressntation or
-warranty. and assumes no liability &s to the completeness, accurecy, ’

ot usefulness £ the infomtion conc.!.ncd in this Yocument.




1. INTRODUCTION

1.1 BACKGROUND

In accordance with 10CFRS0.48 and 10GFR50 Appendix R, Adequate. protecclou
of plant equipment is required to ensure safe shntdown of a nuclear power
plam: in the unlikely event of a fire in any. plant lceation, The. fire
g 'event i.s assumod to have concurteut lou of off-site _power (I..OOSP) loss of
all- Aur.omanc funecton affected by the ‘fire, spurious operation of plant
_ equipmem:, and. 1f necesuty. control room . evacuation. - Por fire omts
"which may result in: com:rol room evccuati.on, Boston Edison conpmy (uco)
 has elected to mplemetm remote shutdown system (RSS) for the ru;u-
v_Nuclear Power - Station (PNPS) Parc of the RSS includes tvo panels with
manual eontrol for pressute relief, These panels ineclude all four safety
relief valves (SRVs); two SRVs at each panel.

A fire in the vicinity of one of these shutdown panels may result in a loss
of the two 5RVs controlled from the panel. Also, the high pressure make up
systems may not be. available for safe shutdown since the panel area has
cables associated with HPCI and RCIC equipment. A fire event may also
render some of the pumps for the Residual Heat Removal (RHR) system and Low
Pressure Core Spray (LPCS) system unavajlable for core cooling, This
implies that in the event of a fire at one of the panels, only two SKRVs and
.one LPCS pump will be available for core cooling, and one RHR pump will be

avatilable for decay heat removal for safe shutdown.

In order to demonstrate that safe shutdown can be achisved with the
equipment specified above, analyses were performed to determine if there s
adequates capability to depressurize the reactor to ensure no fuel danmags,
and no failure of the primary prassure veasel or containment. Previous




analyses (Reference 1) have been performed using the Low Pressure Coolant
Injection (LPCI) mode and normal shutdown cooling mode of tho RHR syscesm.
However, ‘due to procedural conpiderations, BECo has decided to operats the
RHR 'pumpb in the suppression pool cooling mode for decay heat removal. The
RHR pump will be used to remove tha decay heat t:on the suppression pool
afcet ‘the .LPCS pump has bun placed In service: tor core cooling. Purther,
due to- potential loss of comtrol circuits, ‘the RHR pump may require a
longet tine to become o,vanablo than prMoualy assumed.

1.2 SQdéi m OBIEGTIVE

v‘l."no speciﬂ.c ohjectlvo of f.ho mlynl is to denonst:aco tlut the plant can
aohiava aafo shut down md that there 1s no fusl’ dmge, and there is more

than adeqmte mgin to uuuro conuimnt cnd .upprusion pool integrity.
The' aystem perfomance roqulrenents considered in these anslyses wers
consistent with those specified in Section III.L of 10CFRS0 Appendix R angd
NRC pldelines (Referencu 1 and 2). . '

-The analyses and their resulcs are described and summarigzed in the

following sections




2. EVENT DESCRIPTION

At the start of the. hypot:luclcnl fire event at one of the two shutdown
: pmels. :ho Teactor 1 assumed to be oparating at full power, normal water
Ievol, and steady atato ‘cenditions.. The cvuluntion of the fire svent
o '_assunea ‘the concurrene IDOSP. During a. wosr ovcnt, the less of pmz to
“the * Ruotor Protootion ‘System  (RPS) and the fail-safe Cdutp of the
-'uolation ayuem wi.n result in an automatic scram and isolation.

| Imdhtely nftot ncun and uohtton. the . reactor pressure increase is
o linitod by cho SRVs opou.tin; in the _pressurc nctuatl.on mods. Tho funcuon
L of tho SRVa in this node ia not affoctod by. cho fa.ro._unee the SRVl:m
‘vlocated 1n the inortod connimnt and thoy function in s nchcn!.ca mde
Vhi.ch dou not rely on oxtoml power. . Thou u no pocom:hl for
- overpreuunzation bccnuu ‘the SRVg are dui.mcd and sized to accommodate
. this type of uolation event. Thers 1s no potential for fuel damage

becauss this event: is similaxr to many transient events, invelving LOOSP and
closure of all Main Steam Isolation Valves (MSIVs), previously analyzed as
part of the plant"As design bases safety evaluation.

The LOOSP. also results in a loss of feedwater flow to the resctor.
Normally, the high pressure make up systems (HECI and RCIC) will operate to
saintain reactor water inventory when substantial reactor inventory is lost
dus to the SRVs actuations. As discussed earlier, for this postulated fire

at one of thie two shutdown panels, both HPCI and RCIC are assumed to bo
unavailable. Without the high pressurs make up systems, the SRVs actuations
result in & gradual loss of reactor water inmventory. This "boil off"
continues with the reactor maintained at high pressure (around 1100 psig)
until the operator manually actuates the two SRVs to depressurize the
greactor. The operator would monitor reactol pressure, reactor water levsl,
suppreasion pool water temperature and level. Based on this informatiosm,
the operator would take appropriate actions to achieve safs shutdowa.




In acoordmeo wtth th . plant ‘eme oy { ires, when the indicated
reactor. . ‘water- levol "zeaches tha top of active. the operator will
'iuit:iace mmul dapro’ uri.ut!.on. vi:h ‘the sav- nvu.lable and slign the low
'pteacuto --:yteom f.’or recovery of roactor :.nvoutoty and removal of the decay
heat: ' ‘When: the " ruccor mvontory h ‘recoversd and when ths resctor
pru-ure 1s lov onough. the opctator un ba;in opeuti.ng the Rasfdual Heat
Romoval (RHR) systen in Suppresnion Pocbl C(:oung (SPC) mods.




For ' tha postulatod firxe wene. the . waluat:lon o! tho roaotot tupmo vas

porfomod ut:iuzing the GE blovdown nodel (SAFE). The SAFBcodo dotermines

~ the reactor coolant mvom:ory (vat:e: lml) responso. If the umlu show

cora uncovary oocutu. the - fusl claddius lntogﬂ.ty e mution u potfotled
‘ ,_'v by donmining the rasul.tin; poek . cladding toupemeuro d
" duration of the core . unem:y. 'l‘ha m caleulatiom ‘wer
:,":1ncorporating the SAFB output ln tho coro hutup bnninlynv ‘code. (caasrz)
The 1nto;r1ty of .the suppteuton pool vas ivaiuatcd by parfoming »ese
'*nnd 'cmtgy balnncc ‘on’ the -upprouion pool accouneing foz the un and
.mtgy ndded by the SRVB. ' ' ‘ g

Tho basic annlysin aumptlom ere. comilune v:l.th 1003!50.68. 10CFRS0 .
ppcndi.x R and the plam: mrg.ncy p:ocodurc guidenms (!:l’cs)

. 'A_svsvnﬁ‘zons' o mrfm coupzfzbus

The key model or input assumptiona and initial condittom und m the
analyses are swmarized below;

a. The reactor is nssumed to bs’ opetcting at’ tun powor. .nd ac normal
water level at. the time of event init:int:l.on. ‘

b. The eﬁént initiation occurs c_oncurfgnfl.y with LOOSP.

c. The reactor scramg at cvont i.nitution either as a8 usulc ot tho
concurrent: LOOSP or by mnual nccion fron the conttol room.

d. The Hair_r-StcamZIsoldtion Valves (NSIVs) begin to close at event
initiation either as & result of mosr or due to manual closure.

o. Poesdwater flow is assumed to ramp to gero in t‘tv. uconda after mt
1n1:£¢tion.




" The 1979 ANS decay heat correlation is used to runbﬂ‘gail; nodo . tho
r-bccor decay haat.. ' B

; : ,m initial temperaturo of  the mppreulon pool u 80°F and the
_contaiment ptenurc 18 16 7 pua. _

_'-':_Tho water levo]. in the luPP““’-‘“\ P°°1 1s at the lowest level allowed
'f-'{by the p].am: Technical Speciucacim. : s oo

, '.l'h. luppressi.on pool ntnpaco prouuto is 1n oquuibrlun vt:h the

:f.-':drywoll pressuro .

v'rha mppuuion pool and eho dxy..an are consorvuively assumed tc be

(e

s huulaeed volunem. -
k. o HEGI or RCIC systems axe availsble during fire event.
1. LPCI systems are not used for core cooling in this analysis.

One coré spray system for core qoouhg is available after reactor

- depressurization.

. One RHR pump for suppression pool cooling is assumed available at ons
hour after event initiation in initial analyses. Suppression pool

analyses are also performed for an RHR pump initiation time of two

3,2  ACCEPTANCE CRITERIA

The scceptance criteria used in evaluating this fire event include criterla
for fuel cladding integrity and for suppression pool integrity.

The reactor lavel response provides a good indication whether fusl dnog-
(fusl cladding p.rfonuon) is expected, If the cors remsins covered




jthtoughout the analyzed event, then no fusl clndding dnup would oecur.
 I£ the top portion of tho core is uncovered for & briet” por!.bd, the
k '"combimelon of low power lovel for this pertion of the fusl and the steam
-upduft cooling will ptevont sny significant heatup or fusl cladding
_damage. If the coxe is uncovered to a significant depth and duration, then
o the. rcsultanc fuel heat up wst: bo. svaluated. - To ensure the !uol ehddin;
_ k im:egrity. “the . calcuhtod PCT nhould be: less thm the - t;uperame
’-”(approximately 1500° F) at which claddmg dmgo may oceur, (Refexerice 4).
"rhe usc ‘of u peak claddi.ng tenpomtuto ui u deugn tequiremnt uthoz than
. ’n‘o ‘core uncovory 1: conoiatanc with nac guidounen ‘(Reference - 5) vhich
'.'_utubliahes that coro uncavory of the uppor porti.on of the ‘eoro dutlna
__eprouutlza:lon pztoﬁ’ to. raﬂooding is accapuble for a BWR. '

':_f.;'fo judge th
‘are used '!hua ctuo:u uo. .

cceptabﬂity of the uuppzesuon pool t-sponse thtu ctttoria ‘

a. - Tho temparature ai\d ptéss’ur'é in the pool sﬁoutd teumain below the
design conditions of 281° F and 36 peig.

b.  The pool tempentun should remin below the Heat Capacity Tempsrature
Limit (HC‘I'L) for the pool while ‘the reactor vessel 1g pnssutued.
This cﬂ.tcrion. estsblished under EPGs, is imposed to ensure that the
operator will have sufficient time to transfer controls to the

shutdown panel without the need to depressurize ‘the reactor.

-
1
-

¢. Adequate NPSH to the lov pressuxe pump should be availablec in ordar to
prevent po;-ible pump cavitation. Tha NPSH available to the pump is a
function of both the pressure losses in the suction piping and the
pressure and temperature in the auppression pool.. A pocl temperature
of approximately 190° F at atmospheric preseure will provids adequate
NPSH for the RHR pusp and & temperature of approximately 105° F ot
atmospheric pressure will provide adequate NPSH for the LIGS pump
(Refarence 6). "‘ ‘ '

The results of the avaluations for the mnemoe ttn
4in sedtlon 4,




To ensure that the identified limits for the guppression pool axe not

‘comperature of 80°F and RHR pump iniciation at one hour, shows & large.

4, RESULIS

For r.h; postulated fire svent, the rueeozt pressura and reactor water level
are shown in Figures 4-1 and 4-2. buring the early period of the transient
the reactor vater level is slowly depleted by each SRV actustion. The
indicated water level remains sbove the TAF until about 24 minutes at which
the ructor ‘vessel 1is doptuuutizod. (‘l‘he actual water level reaains above

‘ _t:he TAF um:n about: 27 mi.nut.ol.) ‘nutotoro, the operator has nufucum:
Ctime’ to take mcouary acv;:lom t:o start dcprouutumg the reactor wtch the

:vo SRV. avanablo. when tho ructo: h depressurized to the openung

: yrenuro of the core epray p\mp, t.hil punp will be oparated to saintain
: reactcr invontory.. Vhen. the reactot luvem:ory is sufficiently tocovucd.
the opetat.or vnl start the m cyuen to ptovido auppruuon pool: ooiing

During the depreuur:lution. _some core uneovary is expected. This core

'uncovery x-esult; in a PCT of_ npproxmmly 1320° F (Figure 4-3) vhich is

well bclov the . tampetatux:c ae vhlch cladding pctfoutions can o¢cur

'(appz.'ox:lmtely 1500 "F). Thorotore. the pon:ulatcd ﬁro event will not
cause fucl cladding damaga.

exceeded for the duration of hot chncdoﬁn. the suppression pool teuwpersture
response for. thiz event was evaluated. The pool temperature bafore reactox
depressurization was about 106° F (Figurs 4-4), snd the pool pressure was
about 2 psig. The pool temperature 1is well below the HCTL for the corres- |

’ponding reactor pressure, Utilizing the RHR syscom to provide suppression

pool cooling after reactor depuuurlut!on. the maximum pool temperature
and pressure are expected to <cmsi. below about 180°F and 11 paig,
respectively. Further, this combination of pool tempsrature and pressure
1s below ths design limits, and will pro.-ide adequate NPSH to aspure the
operation of the RHR and core spray \usmps for coolant injestioen.
Therefore, the regquirements identified for suprression ool are satisfied,

The asbove pool temperaturs response, which is based on an inittiel pool




" margin’ to the 1dentifioed design limite for the suppression pool. The
",.‘.mrgim eo ‘the . linttl nxc hrgo enough to satisfy the limits for the
.g;lupprculon pool ‘and " tho NPSH nquiromtl even if the initial pool
. ;.l:enporut:uro is at 100° . .nd RHR punp initiation for suppression pool
'-_-‘.cooling ‘doeu not begin uneu evo houxm aftor lhutdmm begins (n;uu 4-3),

'~'?:>"‘..Therefora :ho malynoa aemomtmto chat tho remote shutdown system at PMPS
‘® the requ:lr nenta :poci.ﬁod l.n Boctlon III L of 10CFRS0 Appendix R for




{PILGRIM -
WPCI/RCIC LOST |
MANURL RDSI2 SAWS)

PRESSURE (PSIRA)

l!JLlllJ

0.5 1.
TIME (SEC)

20

Figute 4-1: Reactor Prassure Reaponse For Fire At Ono.Shutdotn Panel
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Pigure 4-2: Resctor Vater Lavel Response For Firs At One Shutdown Panel
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Pigure 4-3: Pesk Cladding Temperature Yor Fire At One Shutdown Panel
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Pigere &~4: Suppressiocn Pool Temperaturs Response For Fire Evest At Shutdown Panel
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Figure 4-5: Suppression Pool Temperature For 80 F, 100 F Inicial Pool
Temperature and } Hour, 2 Hour RHR Initlacion Times




8. CONCLUSION

" Thé-a'naiysis“results"stiow i:hat safe shutdown can be achigved for a fire
event at one of the two remote shutdown panels. The aevent is postulated
to result 1n the Ioes ‘of concrol of two SRVs, the HPCI, RCIC, and LPCI
_‘ syutems, hovevcr. two SRVn are. available !or teactor pressure control,
"_on 'LPCS 'umpfiis auumad available fot reactor cooling and one RHR pump

an.. ndequato nargin abovo tho toquizod NPSH foz thc core spray and RHR

f%pumps. '
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