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Disclaimer

The information contained in this topical report was prepared by the specific
requirements of Northeast Utilities Service Company (NUSCO) and its affiliated
companies, and may contain materials subject to privately owned rights. Any use of
all or any portion of the information, analyses, methodology, or data contained in this
topical report by third parties shall be undertaken at such pany's sole risk. NUSCO
and its affiliated companies hereby disclaim any liability (including but not limited to
tort, contract, statute or course of dealing) or warranty (whether express or implied)
for the accuracy, completeness, suitability for a particular purpose of merchantibility
of the information. j
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1.'O Executive Summary

; 1.1 Background and Objectives

' As a part of the implementation of the Nuclear Regulatory Commission statement policy on=

severe accidents in nuclear power plants (Ref.1-1), the staff issued Generic Letter 88-20,
Supplement No. 4 (Ref.1-2) on June 28, 1991, requesting that each licensee conduct an
individual plant examination of external events (IPEEE) for severe accident vulnerabilities. |
Consistent with the Commission's Severe Accident Policy Statement and pursuant to 10 CFR
50.54(f), licensees are requested to perform this IPEEE for plant-specific severe accident i4

vulnerabilities initiated by extemal events and to submit the results, together with any licensee- |
' determined improvements and corrective actions, to the NRC. The staff document, NUREG- i
,

1407 (Ref.1-3), provides additional guidance for the performance and submittal of the IPEEE.

The general objectives of the licensee's IPEEE are: )

To develop an appreciation of severe accident behavior.-

' To understand the most likely severe accident sequences that could occur at its plant.

s under full power operating conditions.

1

To gain a qualitative understanding of the overall likelihood of core damage and !-

radioactive material release. )

If necessary, to reduce the overall likelihood of core damage and radioactive material=

: releases by modifying hardware and procedures that would help prevent or mitigate severe
accidents.'

'

This report documents the methods employed and results obtained from the IPEEE effort it
i also illustrates how Millstone Unit No. 2 (MP-2) meets the overall IPEEE objectives as
'

delineated by GL #88-20.
4

1.2 Plant Familiarization |
|

While performing the MP-2 IPEEE, plant familiarization was achieved by several means. The j

; project team consisted of NUSCO engineers who have a large number of years of experience |

with the plant operation. PRA engineers who supported the IPEEE were extremely familiar with
: the plant systems and operations. They had gained this experience dming the intemal event PRA

that was performed for the IPE (Ref.1-4). Contractor support was used in areas of expertisei

such as seismic, where in-house expertise was limited or unavailable. In-house engineering i
'

contributed to approximately 50 percent of the total engineering effort that was expended on the
project. Section 2.4 describes additional information resources that were utilized.

: O
;

.
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1.3 Overall Methsd:lsgy

The overall methodologies used for the MP-2 IPEEE are in conformance with guidance provided
by Generic Letter 88-20, Supplement 4 (Ref.1-2) and the detailed guidance provided by ;

NUREG-1407 (Ref.1-3). Special methods had to be devised to perform bounding PRA analysis i

for "Extemal Flooding" and " Tornado /High Winds" initiators. All of these methods are
explained in detail under the individual sections on each of the extemal initiators.

,

,

1.4 Summary of Major Findings ,

1

The IPEEE process utilized approximately ten person-years of inhouse and extemal resources.
Through the evaluations performed, several plant vulnerabilties (outliers) to severe extemal events
were identified. These issues are summarized in Table 7.1-1. Findings will be prioritized based
on their risk significance and the method of resolution, for each finding, will strongly depend
upon the potential risk reduction that can be achieved.

|
1.5 References

|
|

|
l-1 U. S. Nuclear Regulatory Commission (USNRC), " Policy Statement on Severe

Accidents", Federal Register, Vol. 50,32138, August 8,1985.

1-2 James G. Partlow letter to Licensees Holding Operating Licenses and Constmetion
Permits for Nuclear Power Reactor Facilities, " Individual Plant Examination of External

Events (IPEEE) for Severe Accident Vulnerabilities - 10CFR50.54(f) (Generic Letter 88-
20, Supplement 4)," dated June 28,1991.

1-3 USNRC NUREG-1407, " Procedural and Submittal Guidance for the Individual Plant
Examination of Extemal Events for Severe accident Vulnerabilities", May 1991.

1-4 Millstone Unit 2 Individual Plant Examination (IPE) for Extemal Events, December 1993.
i

|
i

i

O1
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#

2.0 Examination Description'

! |
i

)| 2.1 Introduction
!

i I

! As a result of the Generic Letter 88-20, Supplement 4, a project was initiated to evaluate plant

j specific vulnerabilities to severe accidents caused by extemal events. After a thorough review
of GL 88-20 (Ref. 2-1) and NUREG-1407 (Ref. 2-2) a workscope was developed and all affected
engineering disciplines were notified and coordinated to provide a response..

l1

i

j 2.2 Conformance with Generic Letter and Supporting Material
i |

The NRC Generic Letter 88-20, Supplements 4 and 5 (References 2-1 and 2-5) as well as the l
,

guidance document NUREG-1407 (Ref. 2-2) provide guidance on how to perform the licensee's
j Individual Plant Examination for Extemal Events (IPEEE).
i

j As recommended by the N'RC, in order to gain the maximum benefit from the IPEEE, the

; licensee's staff was involved in all aspects of the examination. This included participation in the

| analysis and technical reviews as well as by validating both the process and its results by

j including an independent peer review process.

| 2.3 General Methodology
.

The Individual Plant Examination of External Events (IPEEE) for MP-2 was performed using the
methods that were recommended in NUREG-1407. Analysis of the extemal initiators were j

performed in three distinct phases. They are:

Hazard Analysis |.

Plant Response (Fragility) Analysis j.
'

Risk Detemiination=

Depending on the extemal event being evaluated, the specific method of identifying risk outliers
varied yet were in conformance with the options allowed by References 2-1,2-4 and 2-5. The
general methodology for each evaluation was as follows:

Seismic:

The MP2 Seismic IPEEE has been performed using the Seismic Margins assessment option per j
I

the methodology of EPRI NP-6041. (Stevenson and Associates, a company that specializes in
seismic evaluation of structures, was contracted to perform this assessment). With this method,
a seismic margins earthquake (SME) is postulated (beyond design basis) and the items needed
for safe shutdown are then evaluated for the SME demand. Ifit is determined that the component I

or structure can survive the SME, without loss of function, then this item is screened out. Items
that are not screened out are subject to a more detailed evaluation that usually involves ;

calculation of the high-confidence-low-probability of failure (HCLPF) peak ground acceleration )
PGA level of the item. A 0.30 PGA earthquake level was used. The response spectra shape

Page 2-1
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used is the NUREG/CR-0098 median shape applicable to a rock site,

in order to evaluate the demand on components mounted within the structures, the in-structure
demand for the SME was determined. This was done by generating new demand curves using
building mathematical models. Once this was established, credited equipment was evaluated
against the SME demand using simplified methods such as walkdowns, similarity principles and
simple calculations. For this phase, work performed for the USI A-46 effon was utilized as much
as possible.

Civil Structure Capacity Screening was performed by Jack Benjamin Associates as a
subcontmetor to Stevenson and Associates. Walkdowns for this evaluation were performed in
1993.

Piping screening was performed by selecting some of the weaker piping runs, as determined by
engineering judgement, and performing walkdowns. With the information gathered from
walkdowns, small scale piping evaluations were perfomied. These confirmed the generally high
capacity of the piping systems that exist at MP2.

Findings regarding the seismic capacity of components and plant structures is discussed in
Section 3.2.4.

Eite

A PRA/ Fire Induced Vulnerability Evaluation (FIVE) methodology was used to determine the
risk outliers due to fire for MP2, provided an area could not be screened from consideration using
qualitative means. This PRA is based on the MP2 level 1 IPE model with its' initiators modified
to reflect determined fire initiating event frequencies. A more complete description of the
methodology utilized for this evaluation is presented in Section 4.2.

External Flooding, High Winds / Tornadoes, Transponation and Nearby Facilities and Others:

Figure 5.1 of NUREG 1407 represents the general method that was used to evaluate these
external hazards. In general, the most detail evaluations performed were hazard frequency
evaluations. No detailed PRA evaluations were utilized to assess any identified risk outliers.
Further discussion of methodology is presented in Section 5.1.1 5.2.1, 5.3.1 and 5.4.1.

2.4 Information Assembly

The IPEEE process included a considerable effon to assemble information relevant to all of the
external events analyzed. A variety of existing information sources were utilized to suppon the
IPEEE:

MP2 IPE Model - The MP2 level 1 IPE model served as the basis for the fire PRA and-

determining important equipment to be evaluated for the seismic margins analysis.

O
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|
,

i MP2 FSARe

Apoendix R and Apoendix A Proerams - The Appendix R and Appendix A programsp) provided an enormous amount of plant specific information to support the fire IPEEE.
.

(
USI A-46 Proeram - A significant effort had been undertaken by NUSCO to address the.

USI A-46 issue. As explained in detail in Section 3.3.3, the evaluations performed ini

response to USI A-46 were used as input to the seismic IPEEE.i

4

Walkdowns - Many walkdowns were performed to collect or verify information.

supporting all external events. Details of seismic and fire walkdowns are provided in
Section 3.2.2.3 and 4.4, respectively. Walkdowns were also performed to support

analysis of other external initiators such as " external flooding," and " snow."

,

J

O

4

'

%
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i
*

3.0 Seismic Analysis
4

|
3.1 Methodology Selection

>

The Generic Letter (GL 88-20, Supplement 4) and NUREG-1407 presents three methods which
a licensee may select to perform the seismic IPEEE. They are:

I

Seismic PRA; .

NRC Seismic Margins Method with appropriate enhancements.
;

EPRI Seismic Margins Method with appropriate enhancements.

Of these, Northeast Utilities Service Company (NUSCO) selected the EPRI Seismic Margins
Method. This assessment has been performed using the methodology presented in EPRI NP -

6041 (Reference 3-1). Millstone Unit No. 2 (MP2) is different than other Northeast Utilities
i plants with respect to this evaluation method. After careful consideration, it was concluded that

an SMA would be an effective means of determining seismic vulnerabilties beyond design basis
and have the benefit of conserving PRA manpower resources needed to perform a seismic PRA.!

Because MP2 is well designed from a seismic standpoint, a seismic PRA, as a risk evaluation

| tool, has minimal future benefit.
i

3.2 Seismic Margins Method

3.2.1 Seismic Margins Earthquake and In-Structure Response Spectra |

.

3.2.1.1 Seismie Margins Earthquake

i

i Figure 3.2-1 shows a plot of the earthquake response spectrum (RS) shape used for the seismic
margin assessment of MP2. The Review Level Earthquake (RLE) is the NUREG/CR-0098
median shape, applicable to a rock site, scaled to a 0.30g peak ground acceleration. This isi

consistent with the guidelines of EPRI NP -6041 and NUREG -1407 and is typical of east coast
'

sites. Together, the PGA and RS shape define the Review Level Earthquake (RLE).

3.2.1.2 In-Structure Response Spectra

! New median centered in-structure response spectra (IRS) were generated for major civil structures
at MP2. The new IRS provided the review level seismic demand on components located within

; structures. Section 4 of NP-6041 was used as a guide in developing the new IRS.
i

Mathematical models of buildings were developed to generate the new IRS. For the Turbine
Building, a model was developed by the project team as part of the seismic capacity evaluation
of that building (see Section 3.2.3.5). The model was also used to generate IRS.

i A new mathematical model and new median centered IRS were generated for the Auxiliary

O 8 iiei 8 P rt er the usi ^-46 resei tie errert <aerere ce 3-2 8 3->> The e ias ere
,
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based on the MP2 safe shutdown earthquake (SSE). After scaling to account for differences
between the SSE and RLE, these IRS were used in the seismic margin assessment (SMA). .

For other buildings, the project team obtained mass and stiffness data from existing design basis |

repons (References 3-4,3-5 and 3-6). Dynamic models y ere re-created from this data. The )
models were then used to generate IRS for the RLE. These models, for the Containment Interior, |

Intake Structure and Warehouse Building, were 2 dimensierri stick models with no directional |

coupling. For the Containment Interior, there is substantial symmetry so neglecting torsion from (
the 2-D model is acceptable. Both the Intake Structure and Warehouse Building are rectangular |

in plan and are generally symmetric with regard to mass and E/W stiffness, but both have N/S ,

stiffness asymmetry not included in the modeling. This effect will tend to result in increased
'

system flexibility and non-uniform loading on lateral load elements. These effects would need
to be included in a building capacity evaluation. For IRS generation, the models were judged
acceptable since the calculated major N/S modes were in the peak spectral range (i.e., increased
flexibility not a concem).

Table 3.2-1 summarizes the IRS generation process. A 7% damping value was used for all
buildings, based on expected stress levels and guidance in NP-6041. Multiple time history
analysis was used to calculate the Auxiliary Building response. Direct generation methods were
used to calculate response for other buildings.

3.2.2 Review of Plant Information and Walkdown

3.2.2.1 Plant Information

9
MP2 was designed in the late 1960s - early 1970"s and began operation in 1975. It was de-
signed to withstand the effects of unusual natural phenomena including canhquakes. The plant
was designed to withstand a design basis event (DBE) canhquake, also known as a safe shutdown
canhquake (SSE), with a peak horizontal ground acceleration of 0.17g (17% of gravity) and a
venical ground acceleration of 0.11 g.

In order to respond to GL 88-20, Supplement 4, seismic-related information of structures, )
systems, components, and site soil characteristics were needed. |

3.2.2.2 Structures Information

|

Safety-related systems and equipment are contained in the followmg structures:
1

!Containment*

Enclosure Building.

Auxiliary Building.

Warehouse.

Turbine Building. ,

|Intake Structure.

Page 3-2
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,

Information regarding their seismic capacity was retrieved from drawings, past analysis, and other
; investigations that included walkdowns, as needed.

,

3.2.2.3 Soil Characteristics*

! The MP2 site is primarily a rock site. The structures that are supported on bedrock include the:

Containment.

Enclosure Building.

Auxiliary Building.

Intake Structure l.

Turbine Building.

1

The following structures are supported on compacted structural backfill:

Warehouse portion of the Auxiliary Building. g

Auxiliary Feedwater Pump foundations located in the auxiliary bay of the Turbine.

Building-

3.2.2.4 Systems and Equipment Information
i

As part of the A-46 program, a list of components and systems required to safely shut the plant I
'

down, in the event cf an earthquake, was developed (the Safe Shutdown Equipment List (SSEL)).
This list considered predetermined shutdown methods and the equipment required to satisfy those |

methods. Additionally, this list was augmented by the components and systems modeled in the,

intemal MP2 PRA model that were not already included in the list. Since the A-46 program |,

addresses mechanical and electrical equipment, only, piping systems and the structures were
;

added to the list of items to be reviewed. Also, passive components such as strainers, heat
exchangers and tanks, that are not specifically modeled in the intemal events PRA model, were
added since they may have credible seismically induced failure modes that could affect PRA
modeled systems. In a few cases, PRA modeled equipment was removed from the SSEL if it
had a low seismic capacity and negligible contribution to risk as determined by various PRA
importance measures assessed using the MP2 intemal events PRA model.

,

'

3.2.2.5 Information Sources

As stated in the Millstone Nuclear Power Station FSAR, (Reference 3-7) plant buildings and-

systems have been seismically designed. The FSAR was used to obtain seismic design criteria
for the DBE earthquake.

.

Current seismic evaluations of safety-related piping, mechanical and electrical equipment were
primarily found in MP2 project engineering files. Piping stress summaries and equipment stress,

analyses, as they were available, were obtained from these files. As-built and original installation

Page 3-3

-. - . - _



_. . .- . -. _. . .. - - _ - _ - _ _ _ _ _ _

|

MP2 IPEEE ;

drawings were used to obtain routing, equipment weights, and anchorage details.

The Generic Implementation Procedure (GIP) (Reference 3-8) for resolution of the NRC's |
'

Unresolved Safety Issue A-46 (USl A-46) was performed in coordination with the SMA. The
results of that procedure, contained in USI A-46, formed the basis for a substantial part of the
conclusions about equipment vulnerability.

Much of the methodology of the seismic fragility program was based on the procedures
prescribed in EPRI Report NP-6041 which establishes bases for seismic "binning" and screening
of nuclear power plant equipment, mechanical and electrical distribution systems, and structures.
A great deal of the basis for the procedures in NP-6041 rests on the GIP. Ancillary supporting
documentation for the GIP and NP-6041, that is used in this study for MP2, include EPRI !

Reports NP-5228 (Reference. 3-9) for anchorage issues, NP-7146 (Reference 3-10) for electrical j

cabinet amplification characteristics, and NP-7147 (Reference 3-11) for relay generic seismic |
'

ruggedness levels.

3.2.2.6 Plant Walkdowns

The MP2 seismic PRA took advantage of the overlapping requirements between the IPEEE and
A-46 examination programs. All insights gained from A-46 walkdowns were transmitted to the
IPEEE team. Additional walkdowns were performed by the MP2 seismic PRA team to cover
systems, structures, and components not covered by A-46. Seismic Review Teams (SRT)
conducted the MP2 seismic PRA walkdowns following the walkdown procedures detailed in
EPRI NP-6041. Each team consisted of at least two Seismic Review Engineers trained by EPRI
both in the A-46 walkdown requirements, and also in the IPEEE add-on requirements.

1

Northeast Utilities (NU), Stevenson & Associates (S&A), and Jack R. Benjamin & Associates
(JRBA) provided trained seismic engineers. Typically, at least one NU engineer participated as
an SRT member during plant walkdowns.

!Specific walkdowns were conducted to evaluate equipment. For the sake of documentation, all
equipment were treated as if they were A-46 items, even if they were designated as PRA
equipment items only. Each item was assigned a fragility level. Safety-related piping, electrical
raceways, and ductwork were walked down separately to assess fragility capabilities. Essential
relays were evaluated based on circuit analyses and then, seismic screening rules. In accordance
with GIP rules, spot checks were made throughout during walkdowns to confirm, type (model
number and manufacturer), location, and installation adequacy. Structural screening walkdowns
were conducted by Dr. John Reed of JRBA to assess the primary site structures and determine
building fragilities.

An independent peer review was conducted by Dr. Robert P. Kennedy of RPK Structural
Mechanics and Dr. John D. Stevenson of S&A. They personally conducted two days of
walkdowns with the SRTs and independently made determinations regarding completeness and
correctness of the SMA and A-46 walkdown. Their conclusions were that the walkdowns were
being conducted competently and the findings made were appropriate, even conservative, when
compared to their own judgments (Reference 3-12).

O
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i

; 3.2.3 Structures and Their Design Basis, Evaluation and Scraening

I 3.2.3.1 General Plant Structures Description .

|

!,

i
The Millstone Unit No. 2 nuclear power plant structures, included in the seismic margin

|
assessment (SMA), are the Containment and interior structures, Enclosure building, Auxiliary

: building, Warehouse, Intake Structure and Turbine Building. The plant is located on a rock site.
However, several of the structures are founded on compacted structural backfill.;

|

The Containment consists of a prestressed, reinforced concrete cylinder and dome connected to

) and supponed by a massive reinforced concrete foundation slab that is integral with the tendon

i access gallery. The interior structures consist of the primary shield walls, concrete floor slabs,
j structural steel and other intemal structures. The Enclosure Building is a limited leakage braced

steel framed structure with un-insulated metal siding and an insulated roof deck, it is partially
supponed off of and braced to the Containment, Auxiliary and Turbine buildings. The Auxiliary
Building is a multistory reinforced concrete structure with flat slabs and shear walls. Some of+

: the areas of this building are enclosed by structural steel frames. The Warehouse is adjacent to
I the Auxiliary Building, but is seismically separated from it. It also is a concrete shear wall

building with a steel frame structure housing the fuel handling area. The intake Structure is a
reinforced concrete box structure with shear walls that resist seismic forces. The Turbine'

Building is a rigid frame steel structure that contains both rigid and braced frames. The Turbine
,

Building surrounds a reinforced concrete pedestal that suppons the turbine.

O These buildings are Class I structures, except for the turbine pedestal which is a Class II
structure. 1

,

[ 3.2.3.2 Structures Evaluation and Screening

From a review of the plant documentation all structures mentioned above, except for the Turbine |
IBuilding, were pre-screened based on the guidelines provided in Table 2-3 of EPRI Repon NP-

6041. As discussed below, a high confidence low probability of failure (HCLPF) capacity was'

calculated for the Turbine Building. The basis for the pre-screening is provided in the Section
3.2.3.3 A walkdown to familiarize the Seismic Review Team (SRT) with the layout and visual
details of the structures was performed. Based on the walkdown and review of the drawings,
repons and calculation files the pre-screening decisions were verified. All concems identified
during the walkdown were resolved based on review of the peninent documents or calculations
by the SRT.

.

3.2.3.3 Summary of Structural Design Basis

The plant was designed in the late 1960's - early 1970's with Class I structures designed for a
horizontal seismic input based on a modified Housner response spectrum and a shape similar to
the NUREG/CR-0098 median shape (Reference 3-13). The modified Housner spectral shape was
used for structures founded on rock and the shape similar to the NUREG/CR-0098 median curve

'
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was used for the Warehouse which is founded on compacted structural backfill. These spectral
shapes were anchored to 0.09g peak ground acceleration (pga) for the operating basis earthquake
(OBE) and 0.17g pga for the safe shutdown earthquake (SSE). A vertical seismic acceleration
equal to 2/3 of the horizontal ground motion was considered simultaneously with the larger
horizontal acceleration (from the two horizontal directions). I

Class 2 structures were not designed for seismic forces. Thus, the turbine pedestal was included |
!

in the HCLPF analysis of the Turbine Building as discussed below.
I
'

The original seismic analysis, at the time the plant was designed, was performed by the Bechtel
Corp. Lumped-mass stick models were analyzed for each of the buildings, and the resulting
forces and moments were used to perform the building designs. These forces and moments were
bench marked in this review against results obtained from reanalyses of the original models, but
using the SMA ground input (i.e., NUREG/CR-0098 median shape anchored to 0.3g peak pga).
The comparison showed that the original design input was reasonable.

The following codes and specifications established the methods, material properties and allowable
stresses used in the design of structures:

American Concrete Institute," Building Code Requirements for Reinforced Concrete," ACI-

318-63.
|

" Specifications for Structural Concrete for Buildings," ACI 301-66. |.

I
American Institute of Steel Construction, " Manual of Steel Construction" 6th Edition,.

1963.
l

Uniform Building Code,1967 Edition..

State of Connecticut Building Code.-

American Society of Mechanical Engineers, Boiler and Pressure Vessel Code,1968.

Edition.

A summary of the original analysis parameters for each structure is provided in Table 3.2-2.

The procedure, used in the design of structures with concrete shear walls that resist seismic forces
(i.e., Auxiliary Building, Warehouse and intake stmeture), was based on the recommendations
given in 3-14 for the design of shear wall reinforcement. This procedure required that the
minimum amount of reinforcement in walls (designed to resist shearing forces caused by
earthquake motions) be 0.25 percent of the wall cross-sectional area in both horizontal and
vertical directions. In addition, this publication recommends that the shear and moment cracking
capacities be checked against the design moment and shears increased by a factor of 1.5. When
the cracking resistance is not sufficient to counteract 1.5 times the design moment and/or shear,
then, reinforcement should be provided according to the following expressions:

OVertical Reinforcement
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i
1

*

M= Asy ,L1

i
where:*

l
i

design momentM =

total cross-sectional area of the vertical reinforcement distributed over theAs =v
length of the wall

yield strength of reinforcementf, =

length of wall in the horizontal direction (net of length of openings)L =

Horizontal Reinforcemeni

V-1.9bL f+As f,u

/ where:

design shear forceV =

wall widthb =

f| compressive strength of concrete=

Asa= total cross-sectional area of the honzontal reinforcement distributed
uniformly over a height of wall equal to half its length

It was found in reviewing the design calculations for sample shear walls that, in many cases, the
design moments and shears were increased by the factor of 1.5. This is beyond the
recommendations in Reference 3-14, which implies that the factor of 1.5 should be used only in
performing the cracking capacity check. However, there were other places found in the design
calculations where the additional factor of 1.5 was not used. Also, the minimum percent of
reinforcement in some cases was equal to 0.15 (not 0.25) for the vertical-direction, which is
consistent with the requirements of the ACI 318-63 code when the empirical design requirements
are used. In summary, it was found that the design of shear walls met the requirements of ACI
318-63, or was substantially better. It is expected that actual HCLPF capacities will be much
greater than the screening level.
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The note in Table 2-3 of NP-6401 (for reinforced concrete containment shell) is "no" which
means that no caveats have to be checked. For the remaining structures, the entry in Table 2-3

is note (e) which states: 9
" Evaluation not requiredfor Class I Structures ifdesign wasfor a
SSE of 0.lg or greater."

Based on the original design, all Class I structures met the intent of the first screening column
in Table 2-3 (i.e., designed for a SSE of 0.17g). On this basis, all structures that house
equipment included in the internal events PRA model (i.e., as listed above) are pre-
screened. This pre-screening decision was verifled as discussed in Section 3.2.3.4.

3.2.3.4 Screening Verification

Construction drawings, analysis reports and design calculations were reviewed. A plant
walkdown was conducted to familiarize the SRT with the layout and general structural details.
Separations between structures were observed at several locations and found to be as indicated
on the drawings.

Example reinforcement details were reviewed. Embedment and splice lengths in the walls were
found to be more than sufficient to develop the strength of the reinforcing steel (i.e., yield
strength equal to 60 ksi). Shear wall steel percentages generally exceeded the minimum required
values of 0.0015 and 0.0025 in the vertical and horizontal directions. respectively for the 1963
ACI code which was the plant design basis. Reinforcement details found at comers and around ,

openings will ensure ductile behavior.

Containment penetrations were reviewed and found to be compact and seismically resistant. The
lengths of piping and conduits on each side of the penetrations are adequate to resist differential
motions between structures due to earthquakes.

Steel frame details were also reviewed. In the Auxiliary Building, Warehouse, and Enclosure
Building, steel framed structures are laterally braced from the concrete portions of the buildings. |

3.2.3.5 Conservative Deterministic Failure Margin Assessment of Turbine
Building |

The Turbine Building is rectangular in plan with the long axis in the north / south direction. It
is mainly a steel frame structure. East / west lateral loads are carried by a series of 11 moment
resisting frames (portal frames). The portal frame at the north end also has diagonal bracing to
carry cast / west loads. At the south end, there are a series of block walls that will tend to carry
east / west loads. North / south lateral loads are mainly carried by braced frames along the long
sides of the building.

The initial review of structures indicated that a detailed capacity evaluation of the Turbine
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Building was warranted. In particular the review indicated that the east / west seismic capacity
should be examined in detail.-

d Finite element techniques were used to create a three dimensional model of the Turbine Building.

) It was determined that the capacity of the load carrying east / west block walls was likely to be
below the 0.30g PGA review level demand. Therefore, the walls were not credited in the
baseline model(conservative). A second model, including the walls, was developed to assess the

sensitivity to the baseline assumption.

The response spectrum technique was used to determine Turbine Building member forces for the
postulated seismic event. The capacity was evaluated using guidelines in EPRI NP-6041. More
specifically, AISC Part 2 criteria was used to evaluate steel members. Because of the moment
frame configuration, moment at the base of the steel columns (bents) was the controlling demand
parameter. Anchorage of the bents was evaluated using AISC Part 2 and J-bolt embedment
criteria consistent with British S'.andards Institute Standard CP 110. Lateral loads were highest
on southern most portal frames (where the block walls were discounted). Capacity was

controlled by anchorage of the bents to concrete piers. A HCLPF PGA capacity of 0.25g was
calculated for that failure mode.

The interaction of the Turbine Building and the adjacent Auxiliary Building was also evaluated.
The Turbine Building is separated from the Auxiliary Building by an isolation joint. The joint
allows for relative horizontal motion between the two structures. During IPEEE walkdowns the
isolation joint was found to be bridged at discrete locations where Turbine Building bents are
against the slab between column lines E and E.5 of Elevation 54.5'. The condition may result

() in impact loading under seismic motion, although local cracking of the slab is likely to reduce
,

V the effect. The impact loading was conservatively evaluated where local cracking was not
credited. The interaction was evaluated for its potential to increase seismic demand on equipment
at that elevation and for the potential to increase story shears and moments in the Auxiliary
Building.

To evaluate the effect on equipment at the 54.5' elevation, in-stmeture response spectra (IRS)
were generated for the Auxiliary Building for both the uncoupled and impact-coupled cases. The
Auxiliary Building model used is described in Section 3.2.1.2, in-Structure Response Spectra.
For the coupled case, that model was combined with the Turbine Building model described
above. A time history analysis was performed for both cases. The results showed that the peak
of the IRS does not increase when impact is considered (peak is near Auxiliary Building 6.7
Hertz natural frequency). The impact does tend to excite higher modes of the building above 15
Hertz, but the high frequency peak is well below the overall peak. The effect was considered
in evaluating anchorage of equipment.

The effect on Auxiliary Building story shears and moments was also evaluated with the impact-
coupled model. The time history results showed only a minor increase in Auxiliary Building
shears and moments (less than 5%). This result is consistent with the fact that the mass of the
Auxiliary Building greatly exceeds the mass of the Turbine Building. The minor increase in load
was judged to be not significant with regard to Auxiliary Building capacity.

1(
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3.2.3.6 Corciusiens R:garding Structures

.

Based on the review of the stmetures in the SMA, the following stmetures are screened out based
I on the first column in Table 2-3 of EPRI NP-6041 which was verified by the SRT:

Containment Vessel and Interior Structure.

Enclosure Building.

Auxiliary Building.

Warehouse.

Intake Building.

A HCLPF value for the Turbine Building / Turbine Pedestal of 0.25g was calculated.

3.2.4 Component Screening

The component screening process followed the guidelines of EPRI NP-6041. The screening
guidelines are summarized in Section 2 of that document. The basis for the screening guidelines
are discussed in Appendix A of NP-6041.

The Seismic Review Team (SRT) was provided with the list of equipment within the IPEEE
scope (provided by systems engineers). This equipment was then subjected to a screening
evaluation that determined which items can be considered seismically rugged and which items
require more detailed evaluation. This process is referred to as component screening.
Component screening generally involved consideration of three broadly defined areas of seismic
vulnerability:

Functional and stmetural capacity.

Anchorage.

Seismic interaction.

This framework for seismic capacity evaluation is based on recommended procedures in NP-6041 |
and is similar to the method in the USI A-46 Generic implementation Procedure (GIP). !

Items that are screened are judged to have a seismic capacity in excess of the SME demand.
Items that are not screened are included in the next phase of component capacity evaluation
(calculation of HCLPF capacity). These components are identified in Section 3.2.5.

The comerstone of the component screening process is the seismic walkdown. During the
walkdown the equipment is evaluated against the equipment class caveats (described below). In ,

addition, anchorage is inspected and recorded (when possible) for later use in capacity |
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calculations, and the area around the item is scanned for potential interaction hazards.

SMA walkdowns were performed during 1994 and 1995. The SRT was composed of W.
Djordjevic and J.J. O'Sullivan of Stevenson and Associates (S&A) with typically atleast one( Northeast Utilities Engineer participating as an SRT member during plant walkdowns. Follow up
walkdowns were conducted as needed by J.J. O'Sullivan and NU personnel. The USI A-46
walkdowns were conducted during the same time period and the efforts were coordinated with
the IPEEE project (Reference 3-3). When appropriate, the A-46 walkdown results were used for
both A-46 and SMA component screening.

|

Table 2-4 of NP-6041 supplied the formal screening guidance with respect to functional and
structural capacity. Those tables have three columns from which to make screening decisions
and assign a screening level. The screening level, which infers a minimum seismic capacity, is
based on meeting inclusion rules (caveats) specific to equipment type. Inclusion rules become
more stringent as inferred seismic capacity increases. MP2 components were evaluated against
the 0.8g spectral acceleration column of NP-6041. This is consistent with the review level
demand.

Equipment anchorage and seismic interaction are imponant considerations in assessing the
vulnerability of each component. These vulnerabilities are not considered when assigning a
screening level from the tables in NP-6041 and must be addressed separately.
With the exception of piping and other in line equipment, all equipment was subject to an
anchorage screening evaluation. Anchorage was evaluated using the Instructure Response Spectra
(IRS) developed for the SMA (see Section 3.2.1.2) and the conservative, deterministic analysis
techniques of NP-6041. In many cases anchorage screening relied on the availability of

O evaluations performed for USI A-46.

Potential seismic interaction hazards were identified by the SRT and added to the list of
components designated for funher review. In each case, components vulnerable to the interaction
hazard were identified. The interaction hazard, such as a masomy block wall, was treated as an
independent component and tracked.

A peer review was performed by Dr. R. P. Kennedy of R. P. Kennedy Consulting and Dr. J. D.
Stevenson of Stevenson & Associates. They personally conducted two days of walkdowns with
the SRT and independently made determinations regarding completeness and correctness of the
SMA walkdown. Their conclusions were that the walkdowns were being conducted competently
and that the findings were appropriate (Reference 3-12). All identified concems were tracked
by initially screening in relevant components.

The walkdown component screening results are summarized in the subsections below.

3.2.4.1 NSSS

Based on Table 2-4 of NP-6041, the piping and vessels of the Nuclear Steam Supply System

O
(NSSS) were screened. NSSS supports were also screened based on a review of existing seismic

,
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design basis. Per NP-6041 Table 2-4, NSSS supports may be screened at 0.30g level if supports
are designed for combined SSE and pipe break loading. Per MNPS-2 FSAR, Section 4.5.2, two
faulted conditions are considered for design including:

" Loading resulting from the combined effects of the DBE, normal operation at full power and
pipe rupture conditions"

In addition, a dynamic seismic analysis of the reactor coolant system (RCS), which includes the
reactor vessel, steam generators, reactor coolant pumps, pressurizer and interconnected piping,
was conducted as documented in Appendix 4A of the MNPS-2 FSAR. The analysis, conducted ,

to confirm the adequacy of the design, used modem computer methods of structural analysis. j

Using conservative techniques for demand prediction and ASME design allowables, the analysis (

concluded that the RCS was seismically adequate. The NSSS and NSSS supports were screened |

based on the above.
|

!

3.2.4.2 Reactor Internals

Per NP-6041 Table 2-4, reactor intemals should be handled on a plant by plant basis (no generic
screening). However, per NRC Generic Letter 88-20 Supplement 5, dated September 8,1995,
reactor intemals need not be evaluated for focused scope plants. In addition, a dynamic seismic
analysis of the reactor intemals was conducted as documented in Appendix 3A of the MNPS-2
FSAR. The analysis, conducted to confirm the adequacy of the design, used modem computer
methods of structural analysis. Using conservative techniques for demand prediction and ASME
design allowables, the analysis concluded that the reactor intemals were seismically adequate.
The reactor internals were screened based on the above.

3.2.4.3 Control Rod Drive Housings and Mechanisms

Per NP-6041 Table 2-4, the CRD housings and mechanism may be screened if the housings have
lateral seismic support. The MNPS-2 reactor, including CRD components, was supplied by
Combustion Engineering (CE). The CE outline drawings and Appendix 3A of the MNPS-2
FSAR were reviewed to determine the support conditions of the CRD components. The CRD
components are well supported at two points within the reactor vessel by the Upper Guide
Structure and Fuel Alignment Plate. CRD components outside the vessel cantilever vertically
from the vessel head (i.e., no external lateral support). Based on lack of extemal support above
the vessel, the SRT judged that additional evaluation was required for screening.

Additional information was available from the published results of the Maine Yankee seismic
margin review, summarized in NUREG/CR-4826. The Maine Yankee reactor is a similar 800
megawatt class Combustion Engineering (CE) pressurized water reactor. A review of the CE
reference drawings showed that the design and the support conditions of the Maine Yankee CRDs
are similar to those of MNPS-2. The Maine Yankee CRD housings and mechanisms were
screened for a 0.30g PGA review level earthquake (NUREG/CR-0098 median rock spectral

O
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shape). That screening decision was based on a review of CE drawings and seismic qualification
data. The MNPS-2 CRD housings and mechanisms were screened based the similarity to the

r Maine Yankee CRD components.

3.2.4.4 System Piping

A walkdown of plant piping was conducted to verify the seismic capacity of piping within the
IPEEE scope. The walkdown was conducted using the guidance of Section 5 of NP-6041. Per
NP-6041, welded steel piping has performed well in past canhquakes and is generally not
vulnerable to seismic inertial effects. The goal of the walkdown was to check for piping-
configurations that have been identified with lower seismic capacity. These conditions include:

Low capacity supports or dead load only supports.

Large nozzles loads on equipment due to laterally unrestrained piping-

Brittle connections such as threaded fittings or brittle material (e.g., cast iron)-

Small branch lines with limited flexibility-

Failure of threaded rods on non-seismic rod hung piping-

Inadequate flexibility across building gaps.

The walkdown revealed that seismic issues were conservatively addressed in piping design at
MP2. The safety related piping within the SMA scope was found to be very well supported and
seismically rugged. In addition to rugged dead load support, piping was consistently found to

O
have substantial lateral restraint near heat exchangers, pumps and other connected equipment.
The seismic review team (SRT) concluded that the piping could be conservatively screened at
the 0.30g level. Similar conclusions regarding generic ruggedness of MP2 piping were reached
by seismic experts R.P. Kennedy and J.D. Stevenson as part of the IPEEE peer review (Reference

3-12).

3.2.4.5 Valves

All included valves were subject to a walkdown and all valves were screened. Based on NP-6041,
Table 2-4, these valves were screened for the SMA because they did not possess vulnerabilities
associated with low capacity valves (e.g., not on small line, not large extended operator, not cast

iron).

One valve was found to have independent support of its yoke. This condition can lead to high
loads on the yoke if the support acts to resist piping loads. The yoke of air operated valve 2-
CHW-11 is connected to a building brace by a steel angle. This condition was judged to be
acceptable because the nearby piping is well supported to the same structure within about 4' of
valve. This item is being tracked under USl A-46 resolution (as a GIP outlier). It is assumed that
this issue will be successfully resolved by A-46 effort.

!
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3.2.4.6 Atmespheric Sterage Tanks

All large atmospheric storage tanks are typically screened in (generic anchorage concems). Theg
large atmospheric storage tanks included in the SMA scope were the Condensate Storage Tank

|
(CST), the Refueling Water Storage Tank (RWST), the Diesel Engine Fuel Oil Supply Day
Tanks, the Boric Acid Tanks and the RBCCW Surge Tank.

The CST, equipment ID T40, is a steel tank containing water. It is about 32.5' high to the top ,

of the cylindrical portion and 37.5'in diameter. The shellis 3/8" thick near the base. A 25' high |
The |by 2' thick reinforced concrete tomado wall surrounds the tank (cast against the shell).

anchorage of the tank and tomado wall was upgraded circa 1992 (see NU calculation 90-032-422-
The upgrade provided eighteen 1.25" Drillco Maxi-Bolts at the base of the wall andEC).

eighteen 1.25" Maxi-bolts at the top of the wall. These are in addition to 64 existing 1.25" J-
bolts at the base of the tank. The system was conservatively evaluated for a SSE acceleration
of 0.60g and found to be acceptable. The CST was screened for RLE loads based on substantial
anchorage, support from a tornado wall (prevents buckling) and the review of the existing j

Northeast Utilities calculation. .|
I
'

The RBCCW Surge Tank, equipment ID T3, is a large vertical tank on four legs. The tank was
evaluated as part of USl A-46 resolution and did not pass the evaluation (Reference 3 3). When
the A-46 outlier condition was determined, a temporary design modification was installed to
resolve the issue prior to start up. PDCR 2-95-040 has been prepared and approved to replace
the temporary design with a permanent design modification. With this modification the tank
capacity will exceed the RLE demand. O
Seismic capacity was evaluated for the other tanks within the scope of the review. The
methodology and results are described in Section 3.2.5.

3.2.4.7 Buried Tanks

There are no buried tanks within the SMA scope.
|

3.2.4.8 Heat Exchangers and Pressure Vessels

The walkdowns showed that piping attached to heat exchangers and vessels was consistently well
.and independently supported (i.e., piping did not rely on exchanger or vessel for support).
Horizontal heat exchangers tended to be anchored with large diameter cast-in-place J-bolts. Some
heat exchangers in the Containment Structure were bolted to steel beams.

Heat exchangers and horizontal tanks were subject to a support and anchorage screening
evaluation via review of USI A-46 GIP evaluations. Generally,if an item had an allowable load
factor of about 1.5 for GIP seismic loads, the item was screened. The 1.5 factor relates the O
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median centered in-structure demand at 0.30g PGA (used for the SMA) to the conservative in-
structure demand, at 0.17g PGA, required for the GIP. Some heat exchangers did not pass this

p check and were screened in for evaluation of supports and anchorage. The evaluations are

v summarized in Section 3.2.5.

3.2.4.9 Batteries on Racks

The racks supporting the station batteries were found to have relatively large gaps between the
rack base and the floor. The racks were not screened based on expected low anchorage capacity.

The evaluation is summarized in Section 3.2.5.

3.2.4.10 Emergency Diesel Generators

Per NP-6041, diesel generators are judged to be seismically rugged as long as they are properly
anchored and associated components are well supported. The MP2 Emergency Diesel Generators
are very well anchored and were judged to be seismically rugged. However,1.25" diameter
expansion anchors were used and an anchorage HCLPF was calculated to confirm high seismic ,

capacity. On one generator (H7A), one isolation mount housing for a local control panel was ;

found to be cracked. The panel is small and the support still remained substantially effective.
The panel was pull tested to verify substantial load capacity. The cracked support was judged

(]
not to reduce seismic ruggedness below the SME. However, as good practice, the SRT :

IV recommended replacement or repair. The work has been completed and this issue has been

resolved (Reference 3-15).

3.2.4.11 Pumps
|

All horizontal pumps were screened after walkdown and anchorage screening. Good support of
attached piping eliminated cases where pumps had to act as an anchor for piping. As a result, j
horizontal pumps tended to have high margin for anchorage since they have a low center of
gravity and are well anchored. Horizontal pumps are typically anchored with six or more cast-in-
place J-bolts; bolt diameter is typically 3/4" or greater.

The Service Water Pumps (PSA, B, C) were not screened. These deep-well venical pumps are
in the Intake Structure. The pumps had substantial anchorage, (12 total 1.75" diameter cast-in-
place bolts) but, edge distance was limited. In addition, the pump shaft was relatively long and
could tend to induced high base moment at on the anchorage as well as high stresses in the pump
shaft. A HCLPF was calculated for the pumps. The methodology and results are described in
Section 3.2.5.

A 3.2.4.12 Fans, Air Handlers, Chillers

U
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All fans, air handler and chiller units were screened. No coil spring isolated units were found
and all units had sufficient anchorage. Fans F38A and F38B units did have resilient neoprene g ||
(or similar) isolation mounts. These units had 1/2" bolts that provide vertical and additional|
lateral restraint and were judged acceptable. Other units had a similar detail. A number of in-
line and hung units were evaluated and judged to be rugged. |

|

3.2.4.13 Electrical Equipment-General |

Switchgear and motor control centers (MCCs) were typically welded to embedded steel.
Switchgear embedments were typically 4" steel channel anchored with 1/2" diameter by 5" long
cast in-place headed studs 18" on center. Some 125V DC switchgear and MCC embedments |
were 4" steel channel in a grout pocket. The grouted in place channel is welded to a plate and
the plate is anchored with expansion anchors. This configuration does not rely on grout bond

J

for tension resistance.

Most switchgear were plug welded to the embedded steel. The plug welds were made at the 7/8"
diameter holes in the base frame (probably bolt hole locations), typically six per cubicle. To
verify proper fusion to parent materials, the plug welds were visually inspected by a welding
specialist. The specialist concluded that welds were properly fused to parent material (Reference
3-15). MCCs were typically stitch welded to embedded steel or anchored steel.

One switchgear cabinet within the SMA scope was located in the Switch Yard, within an h
environmental enclosure (Equipment ID # 22S3-2-2,). The enclosure was anchored by eight total
3/8" diameter expansion anchors. The item was screened in for evaluation of enclosure
anchorage.

The main control board is welded to embeded 6" and 4" steel channels. The channels are
anchored with 5/8" diameter car,t-in-place headed studs at 18" on center. Most other cabinets,
in the Control Room, are welded to 6" or 4" channel that is anchored down with 3/4" diameter

through-bolts 18" on center.

The anchorage of cabinets C25A and C25B could not be determined. These cabinets are bolted
together and have exterior angles along each the base, front and rear, but the anchors are partially
covered. These cabinets are being tracked as USl A-46 GIP outliers. The exterior angles are
likely to be anchored with expansion anchors similar to adjacent cabinet C80. It is assumed that
the anchorage of these cabinets will be successfully resolved for USI A 46 GlP and anchorage
capacity is as good as C80.

Most other electrical equipment was anchored with expansion anchors. Expansion anchors used
for original equipment were typically WEJIT brand; for newer equipment HILTl Kwik-bolts were
typically used.

All electrical equipment was subject to an anchorage screening evalur. tion. In many cases this O
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consisted of a review of USl A-46 GIP evaluations. Anchorage HCLPF calculations were
performed for unscreened cabinets. The methodology and results are described in Section 3.2.5.

' A number of cabinets were found to be susceptible to impact loading that could cause relay
chatter (e.g., adjacent cabinets not bolted together). These cabinets were noted and the issue was
evaluated as part of the relay review. In one instance, the potential impact also represented an
anchorage concern; the switchgear in the upper switchgear room are susceptible to the impact
loading from Turbine Building / Auxiliary Building interaction. This loading was evaluated for
its potential to increase anchorage loads (see Section 3.2.3.5, Conservative Deterministic Failure
Margin Assessment of the Turbine Building).

3.2.4.14 Cable Trays, Conduit and Ductwork

Per NP-6041 cable trays and conduit were screened. Ductwork was evaluated for support during
equipment walkdowns and was screened. Ductwork was found to be sufficiently supported, often
from light metal framing, and no significant concems were found.

3.2.4.15 Masonry Block Walls

As noted above, masomy block walls were noted by the SRT when they represented a significant

O' seismic interaction hazard. In addition, potential block wall hazards were identified by a review
of plant drawings. The availability of calculations developed in response to NRC IE Bulletin
#80-11 aided in making screening decisions.

Any wall that was not evaluated as " safety related" under IE Bulletin #80-11 was considered a
potential interaction hazard if it could fall on the equipment under review. In addition, a
sampling of block walls covered by IE Bulletin #80-1I was reviewed for capacity. The sampled
IE Bulletin #80-11 walls were found to have high capacity relative to the review level demand,
and the walls covered by IE Bulletin #80-1 I were screened. One non safety wall was determined
to be a potential hazard (block wall adjacent to Inverter INV 5). A HCLPF capacity was
calculated for this wall.

3.2.4.16 Other Interaction Hazards

File cabinets in the Control Room presented an interaction hazard. The hazard is mainly a relay
chatter issue since soft targets on front are generally not vulnerable. However, subsequent to the
walkdown a corrective action was issued to correct seismic housekeeping problems (Reference

3-15).

A number of cabinets were susceptible to impact loading from adjacent equipment. These cases
O were judged to be relay chatter concems and not functional capacity concerns (see Section
V
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3.2.4.13).

The Millstone Unit i vent stack was investigated as an interaction hazard to yard equipment and hstructures. The 400' tall, reinforced concrete stack was evaluated under the Systematic Evaluation

Program (SEP) as reported in NUREG/CR-2024 (Reference 3-16). That evaluation used a 0.20g
U.S. NRC spectrum for seismic demand and found the stack to be adequate, with the provision
that the pile loadings should be evaluated. The pile loadings were subsequently evaluated by
Northeast Utilities and found to be acceptable (Reference 3-17). The R. G.1.60 spectrum has
substantially more low frequency content then the RLE and the loadings for SEP evaluation are
equivalent to the RLE loadings. The vent stack was, therefore, screened as an interaction hazard.
It should be noted that it is unlikely the stack would reach MP2 SMA scope equipment, even if
stack failure is postulated, since the stack would tend to break apart as it fell.

|

3.2.5 Component HCLPF Capacities |

Components not screened out were subject to a conservative deterministic failure margin (CDFM)
analysis as outlined in NP-6041. Seismic demand was obtained from the median centered IRS
developed for the seismic margin assessment (previously described). The results produce a high-
confidence of low probability of failure (HCLPF) seismic capacity for the component. Refer to
NP-6041 for a definition of CDFM and HCLPF.

Table 3.2-3 lists HCLPF capacities for all screened in components. The capacity is defined in
terms of peak ground acceleration (PGA). The type of failure mode is also cited. Summaries g
of the evaluations are provided below. W

3.2.5.1 Evaluation of Atmospheric Storage Tanks

Vertical storage tanks were evaluated using the procedure in Appendix H of NP-6041. The
Appendix H procedure considers the fluid / structure dynamics of these tanks (impulsive and
sloshing modes) in determining seismic demand. Capacity checks are performed on shell
buckling, anchorage tension capacity, base shear and slosh height. For shell buckling both the
elephant foot and diamond shape buckling modes are considered. The MP2 tanks had HCLPF
capacities above the screening level.

The RWST is 38.5' tall,47' in diameter and made of steel. With 96 total 1.5" diameter cast-in-
place J-bolts, it is very well anchored. The controlling capacity of the anchor was determined
to be J-bolt pull out. Because of a potentially brittle tension failure mode no inelastic uplift of
the tank was allowed. The tank still had substantial moment capacity due to a favorable aspect
ratio, large number of anchors and relatively thick shell (7/16" near the base). A HCLPF of
0.34g was determined, based on sliding of the tank.

Both the Boric Acid Tanks and Diesel Oil Storage Day Tanks are relatively small vertical tanks
housed inside civil structures. The Boric Acid Tanks are about 14' high and 9.5* in diameter
and made of steel. Each tank is anchored with 12 total 1" expansion anchors. Since tension
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failure of the expansion anchor may be brittle, no uplift of the tank was allowed. The tank is
not a typical vertical storage tank because it has a domed base and sits on a cylindrical skirt.;
As a result the weight of the fluid is effective for hold-down. A HCLPF capacity of 0.31g was .

;

determined, based on peak shear on an expansion anchor.i

The Diesel Oil Storage Day Tanks are 1l' high,14' diameter, steel tanks. Each is anchored with
j 8 total 1.5" diameter cast in place bolts. Based on potential brittle failure of embedment, no

uplift of the tank was allowed. The tank wall near the base is 1/4" thick. The relatively thick
tank wall and a favorable aspect ratio help increase base moment capacity. A HCLPF of 0.31g4

was determined, based on sliding of the tank. The analysis considered the forces and moments
caused by the sloshing of the oil in the tanks and satisfies the seismic loading concems identified

;

as unresolved item # 93-81-09 in Reference 3-18.
n

i 3.2.5.2 Station Batteries
i i

k |

Battery racks dbl and DB2 are steel frame racks anchored with 1/2" diameter expansion
anchors. Rack DB1 supports thirty total 13" by 14" by 20" batteries. Gaps between the base on.

the rack and the floor vary between no gap and about 2". The gap can result in reduced shear ;

capacity because of the moments introduced on the bolts. A procedure in EPRI TR-103960 was
,

| used to evaluate the capacity of the anchors with gaps. A HCLPF of 0.13g was determined for
j rack dbl. DB2 will have about the same or slightly higher capacity, and was assigned a 0.13g

; capacity. Even though the HCLPF is lower than the design basis GPA,' the mounting
configuration of the battery rack does not violate licensing basis because the original plant

j .

construction practices allow the use of spacer plates under similar supports. Furthermore, even
j if some bolt failures occured, redistribution ofloads would take place and other supports would

take up the redistributed loads and enable the racks / batteries to remain operable.

3.2.5.3 Service Water Pumps (

The anchorage of the Service Water Pumps was evaluated considering the limited edge distance
,

I and the potential for embedment failure. The evaluation determined that the anchorage was
controlled by embedment, but the pump still had relatively high anchorage capacity due the size

i and number. of bolts (12 total 1.75" diameter cast in place bolts). The anchorage HCLPF
; capacity exceeded 0.50g. The pumps were assigned a 0.50g capacity based on Table 2-4 of NP-

6041.
'

3.2.5.4 Heat Exchangers

Evaluation of the heat exchangers generally followed the procedure in Section 7 of the GIP,
except allowable stresses were based on the guidance of NP-6041.

O
Page 3-19

<
.- . . _ - -. - -. ... -. - -. -



._ _ _ . _ _

MP2 IPEEE

Anchorage Evaluatien of Mechatical and Electrical Equipment3.2.5.5

|Unscreened electrical cabinets typically required an anchorage HCLPF calculation. Capacities
of expansion anchors were based on Appendix 0 of NP-6041. Capacities of welds were based
on AISC Part 2 allowables. Embedments were evaluated per ACI-349 Appendix B.

3.2.5.6 Block Walls

Evaluation of reinforced block followed the procedure in Appendix L on NP-6041. The block
wall adjacent to INV-5 is not considered " safety related" as evaluated for IE Bulletin # 80-11"
and was assumed to be unreinforced. A rocking / collapse calculation was performed for this wall. |

|
1

|
3.2.5.7 Plant Capacity

Based on the SMA, the overall plant capacity is assumed to be limited by the Turbine Building |
'

HCLPF PGA of 0.25g. As noted within Table 3.2-3, six components have HCLPF capacities
below that of the Turbine Building. With the exception of the racks supporting Battery 201 A and
B, these components do not pose a measurable risk to the plant either collectively or individually I

when their importance to core damage is considered. The battery racks for Battery 201 A and B
were evaluated as part of USI A-46 resolution and, also, did not pass the evaluation of gaps ,

betwen the base of the racks and the floor. Modifications are expected to be made on the racks
to resolve the A-46 outlier condition. These modiofications will further improve their HCLPF

!

capacity.

3.2.6 Analysis of Containment Performance

3.2.6.1 Seismic Induced Failure Modes

|

The Millstone Unit 2's seismic containment performance was analyzed for several containment
failure modes. They include: gross containment failure, containment systems failure, containment
bypass, containment isolation failures and interactions with containment (Reference 3-19).

3.2.6.2 Containment Systems
.

.

The Containment systems analyzed include: the Containment Air Recirculation Fan (CARF)
system and Containment Spray (CS) system. These systems where review to ensure their
functionality, i.e. their ability to maintain Containment integrity during an RLE. The Containment
isolation function was also evaluated by reviewing Containment isolation valves and penetrations
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(See Section 3.2.6.4).

O CARF System
G

The CARF system consists of four air recirculation units (air recirculation fans and coolers)
located in the Containment annulus. The CARF system is used for normal operation control of
Containment air temperature and post accident containment temperature / pressure reduction.

Seismic walkdowns were performed on the major components of the CAR fan system. The
walkdowns confirmed the CARF system to be seismically rugged.

fJ System

The CS system serves as an additional means of depressurizing Containment during post accident
conditions. The system consists of the Containment Spray pumps, Shutdown Cooling Heat
Exchangers and Containmem Spray valves.

Seismic walkdowns were performed on the major components of the CS system. The walkdowns
confirmed the CS system to be seismically rugged.

3.2.6.3 Containment Structure Failure

O The method used to evaluate the seismic adequacy of the containment structure for gross
containment failure includes: expert walk downs of containment identifying containment strength,
interactions effects, anchorage of major structures that might interact with the containment
boundary, review of drawings, reports and calculation files.

The seismic evaluation of the containment structure was performed by John Reed who has
determined that the containment structure has adequate strength and can be screened out

(Reference 3-20).

3.2.6.4 Containment Isolation Failure

Relay chatter evaluations of penetrations for containment bypass failure (ISLOCA type failure)
and isolation function failure was performed. First the containment penetrations were screened
using the following criteria. Contamment penetrations that meet any of the following criteria
could be screened out:

Valves and penetrations that belong to closed system (A closed system, for the purpose.

of this investigation, was a system such as the Charging system that does not directly
communicate with the Containment environment),

O
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Penetrations with piping of s 2",.

Penetration piping with locked closed valves and.

Penetrations with manual valves and components with no associated relays. h.

(Penetrations that could not be screened out required a detailed relay chatter evaluation of their

isolation valves).

The basis for the screening criteria is as follows. Penetrations of closed piping systems were not
considered significant vulnerabilities because a radiological release would require the
simultaneous failure of the isolation valves and a failure, such as a pipe break or other means
system integrity failure. The probability of this occurring was assumed to be negligibly small.
Unless a question had been raised on the seismic ruggedness of the piping, these penetrations did
not require additional investigations in order to identify any outliers not identified by the IPE.

Penetrations with pipes with diameters 2 inches or less are not considered important to
containment bypass failures since aerosol plugging is likely to reduce the amount of leakage
which could occur through these pipes . Further, breach through a 2 inch line, if it were to occur,
would have relatively small consequences.

Penetration piping with locked closed valves, manual valves and components without relays are
not important to relay chatter since, these components are not actuated by relays.

Penetrations that belong to normally operating or normally open plant systems are not important
to relay chatter failure and can be screened out since, closure or chatter of these valves might
impact the performance of the system but does not impact bypass failure or isolation function of h'
Contamment.

All Containment penetrations for Millstone Unit 2 were evaluated following the screening criteria
above. Table 3.2-4 lists each penetration and its status. It was found that 7 Containment ,

penetrations, namely P-12, P-13, P-14, P-35, P-51, P-82 and P-83, could not be screened out |

using the above screening criteria. Consequentially, the relays associated with these penetrations |
'

were evaluated for seismic relay chatter concems (Reference 3-21). The relay evaluation
determined that there were no relay chatter vulnerabilities with the relays associated with these |

penetrations.

All Containment penetrations for Millstone Unit 2 were screened as shown in Table 3-4.
Therefore, seismically induced relay chatter Containment bypass and isolation function failure
is not a concem.

Penetration failures include penetration seal failure, penetration isolation valve failure and failure i

of penetration piping legs between containment and the isolation valves. These failures allow |

a direct venting of Containment causing a failure of the Containment's isolation function.

The seismic evaluation of the Containment penetrations was performed by John Reed who has
determined that the Containment penetrations are structurally compact and seismically resistant.
The lengths of piping and conduits on each side of the penetrations are adequate to resist hdifferential motions between structures due to earthquakes (Reference 3-22). An additional
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,

| walkdown was performed that also concluded that the Containment penetrations and piping
: segments are seismically rugged and can be screened at the 0.8g level (Reference 3-23).

!O
1
; 3.3 USI A-45 and Other Seismic Issues
i

3.3.1 USI A-45 Resolution ,

|

4

At MP2 three different methods can be utilized to perform decay heat removal during hot
shutdown, hot standby and cold shutdown. They are

,

Main Feedwater (MFW) ,.

l.

Auxiliary Feedwater (AFW)| *

Feed and Bleed heat removal.

Main Feedwattr:

The seismic ruggedness of the MFW system is limited by the offsite power that provides motive
power to the MFW. Plant walkdowns did not reveal any outliers that may degrade the seismic i

ruggedness of MFW significantly below that of Offsite power. |
)

Auxiliary Feedwater:

Plant walkdowns did not reveal any outliers that may degrade the seismic ruggedness of AFW.
Therefore, this system can be relied upon for decay heat removal subsequent to an earthquake
AFW is also being investigated under USl A-46..

.

Feed and Bleed Function:

The success of the Feed and Bleed function (once-through cooling, addressed in EOP 2540) will
depend upon the success of multiple systems that comprise of a large number of components and4

also the successful operator actions. The systems needed for success are:

PORVs.

High Pressure Safety Injection (HPSI).

Atmospheric Dump Valves (ADVs).

There are no major vulnerabilities associated with these systems. When the Feed and Bleed
function is successfully implemented, Containment heat removal must be accomplished. This can
be accomplished by either the CAR Fan System (CARF) or the Containment Spray System (CS).
The details on the seismic ruggedness is included under " Analysis of Containment Performance"

in Section 3.2.6.

Conclusion:

There are no major vulnerabilties that would degrade the three diverse means used for decay heat
,

,
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removal. Therefore, the seismic portion of USI-45 is considered closed under this IPEEE
evaluation.

O

3.3.2 Eastern U.S. Seismicity Issue

In performing the Seismic Margins Evaluation as part of the MP2 IPEEE, the "Eastem U.S.
Seismicity Issue has been resolved.

3.3.3 Coordination with USI A-46

Both the Generic Letter and NUREG-1407 identified many advantages that may be realized by

appropriate integration of the USI A-46 program.

Therefore, a major effort was expended to coordinate these two programs to maximize the mutual
benefits. Some of the key aspects of the program integration and coordination are discussed
below:

Contractor Selection:

In order to ensure that expertise obtained from external consultants is maximized, the IPEEE
project team contracted the same seismic experts used by the USI A-46 project team.

USI A-46/IPEEE Component Selection:

The PRA systems engineers reviewed the safe shutdown equipment list (SSEL) created by the
USI A-46. This review accomplished multiple objectives. They are:

Providing systems expertise to USI A-46 team..

Identifying components that are IPEEE only,i.e., components that do not belong to SSEL,.

however, are important to the plant seismic risk assessment. These were needed so that
the USI A-46 and IPEEE walkdown could be integrated.

'

Providing the list of"IPEEE only" relays for relay chatter evaluation..

Walkdown:

Since the same group of extemal seismic consultants were hired by both USl A-46 and IPEEE,
all knowledge gained from USI A-46 walkdowns was utilized by IPEEE project team. Since the
"IPEEE only" components were identified prior to the walkdowns, the USI A-46 walkdown team
could walkdown the "IPEEE only" components also. O
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Seismic Calculation:;

All fragility calculations performed for USl A-46 and insights gained from those (e.g., AnchorageA
() Calculations) were a significant source of information for the IPEEE team.

Relav Chatter Evaluation:

i This major task was carried out by the USI A-46 team. The IPEEE project team identified the
additional set of"lPEEE only" components that have relays associated with them. For example,
relay associated with the safety injection pumps were not included in the A-46 relay chatter'

evaluation. However, per the request of the IPEEE project team, the USl A-46 project team
expanded the scope to include these relays also.

I
l

!

1

;

!

i

4
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:
i

TARI,E 3.2-1 :-Summary of IRS generation t

:

I

Building Model Description Fundamental Damping IRS Calculation & Comments ;

Freq. (Hz) j
'

Auxiliary New 3-D model generated 6.71 7% Median centered SSE IRS from multiple time

Building as part of USI A-46 liistory analysis, scaling used to convert to SME -

IRS ,

Containment Design basis 2-D stick 10.2 7% Direct generation method used to calculate SME |

f[
Interior model IRS

Intake Design basis 2-D stick 6.84 7% Direct generation method used to calculate SME

Structure model IRS !

Warehouse Design basis 2-D stick 3.12 7% Mode at 3.12 IIz is mainly steel superstructure, ,

Building model first mode of interest is at 10.1 IIz. Direct !
generation method used to calculate SME IRS j

Turbine New 3-D model generated 1.10 7% Direct generation method used to calculate SME j

Building as part of SMA IRS i
;

!

!
:

l
!

! I
,

k
!

!
'

:

!
,

;

!
,

!

I
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Table 3.2 - 2

Original Analysis Parameters

t

Ded e Respesse Structure Damping Modat Combinertee Direcatee Masertet % reogrh 6
t

Spacercan Centrieselee
Feeedettee $erectoral Syseen Design Codes

Streceare
>

Ceessimmees Mas em enck Pressessed seenfoseed Mo&Ged Blousner shape Conceree: 3% Ew OBE Absolver suse of att Absolute summance ACI 388 41 Cowsete 2S day

concrece cyhnder (and encluwed em 0 00g Ew and 5% Ew DRE modes less ihan 15 lit of hnnamel and wer- serength: 30no en 5000 e

AtSC Code, 8%) Fe- *end leeerter Sereceares amie) and sem& weed ORE and 017g for DRE. (minismann of 5 modes) acal ermapanents psi Rchar A615
***

concerse menernal seruc. Vertical camp = 2/3 her. Grade 60 Seret A-
3' I'*O*-' ^ # ' 'mare ironel A%MF RFAV Code -
li"'' A'2851%8 Few

Enclosere Grade teams and cais- Seeel fiume senacasse Mo&6ed flousner shape Concerte 3% for ORE Absolute surn of all Absoluer summanon ACI-3184) Canrecte 24 day

sens, and partially se- mesh meal siding and anchnsed to 0 00g I' r and 5% for DRE. mndes less Aan 35 Ili oflumronnt and ws- serrar h 3000 psi, es.a
ATSC Code,8%3 Fdi.8*'*** ported en auutiary, sur- ensutased soof deck ORT and 017g Ew DRE. tumurium of 5 mndes) acat crumpnnents ,,p, g ,

Ikdeed Seret: 2 5% for eum
tiene tuant&ng and con- Verecal camp. = 2/3 hor- mp gg

OBE and DRE
tauunene evne insta, y,3 g g g

A-36

As sillery Mas on enck Reenfosced concsete Mo& fled flousner shape Conctete: 3% for ORE Absolume sum of all Atuoluer sunimaann ACI 3tt43 Cruicrete 21 day

shear malls. Saeet anchosed to 0 00g for and 5% for DisE. modes less than 35 lts ofluwinmet and wr- sesength 300n psi. cu-
^'SC C*d" '"I IS''''**8 frame strucane atxwe ORE and 017g Ew DRE. (munmune of 5 modest scal cewspments cc Edm mas is

B Ited Stret 2.5% Ew ac*
EL 38'-6" Vertical c<mnp. = 2/3 har. sino p Rh

ORE and DREg,,,g Ahti Candr u Secel
A.36

Pace 3-30

0 0 0
.

- - _ _ _ , . , - - - -- . _ - - - -- -- . - - - _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ - - - _ - - - - _ _ _ _ . - - _ _ . - _ _ _



._ .- _ - - . - - - - . . _ _ . . - . .__ . _. .

MP2 IPEEE Tebl 2, Cent'd

Original Analysis Parameters j
-

,

i
i

e

Desi e Response Streceere Deanplag Medal reseMeertee pereceles Maserlag Kerengsk i
t

*

Dese e CodesrFeendeelea Sereceerst $yseen

$srectore
'

I

Wareheese Mae on crunpacted struc- Reinforced concerte Sarular en NURFGCR. Concrete: 3% Gw ORE Almduce sun of all Absoluer suenmasenn ACI-318 63 Conrsese 28 day

must back5n storer waHs. Steel 0098 medse shape an- and 5% for DRE. unodes less than 3511 of hnrisonal and wer- serreger 30tm psi. eu.
AISC Cede.1963 Edi.

3 or ORE teinantan of 5 enodro escal cranpiments ,,,, %, ;,fAsme sensenne housing chnsed es 0 09
erd Seret. 2.5% Ew n'*

3 or DBF. Ver- An00 pse. Rcher iheet handimg ases and 017 f
NE and NF M *

sical cosep. = 2/3 hori- A6t5 Ornde 60 Sorel
2% for ORE and 5%,, A- 36

!for DRE
i

lesehe peeldset Nat on enck Remfoseed concuese Modi 6cd linusmer shape Concurce: 3%* few OBE Absolver sinn of all Absolute summation ACI-3t8 63 Canesese 29 day
.

strucane encluwed to 0 09g Ew and 5% for DRE. modes less than 35 Its of hnniontal and e suengsh: dono psi. p
'

3 ew DRE. teinisaurn of 5 modra) acal camponems Rcber A645 Grade 60ORE and 017 f

Verucat camp. = 2/3 hnt-

I3"""I " Calculation Ele indi. |
t

i cased 2*4 was achiatty ,

*'*0 |
5

l
i

Torbene seasetag Foneings en leen concrese Rigid framed seret Mo66ed linusmer shape Concerte: 3% for ORF Abanluse sune of all Ahuntase summseinn ACL-3tt 63 Concrew 29 day |

em sock, encepe for auxil- strucane wish meet anthosed en 0 09g for and 5% for DRE. amdes less chan 35111 of hewisonent and wer- sesength irre pai, eu. !

AIT C*d" I"I Idi-
3 or DRF. Iminunusa of 5 anodes) ncat cawnpiments cce & W Ms Iinry fredmaere pianp nieng and psecast con- ORE and 017 f

Mord S*d 2.5% Ew non
which is on conepected cieer penets en esserior Vessical comp. = 2') his- ase dono pn Rcher

NE and DRE
senscannt 611 ironel A6t5 Orade 60 Secet j

A 16

!

>

;

. .

|
<

t
i
.

;
,

i

t

1

r
!
-

.

t
!

I

i

Page 3-31 |
1

!

:

I



._ _ _ .. ._ _ .

MP2 IPEEE

TABLE 3.2-3 : Component HCLPF Capacities

O
ID(s) Description HCLPF PGA Controlling Capacit)

(R) |
N/A ALL SCREENED COMPONENTS >0.30g Lower bound functional capacity of

screened components
22 C'DD 480V BUS 22 C/D 0.28 Plug weld shear / tension

2253-2-2 R55T tttDER BREAKER 0.19 Enclosure expansion anchor shear
BW-7.8 BLOCK WALL 7.8 0.051 Displacement mduced collapse, hazard

to INV $
C38,C39 DIESEL GENERATOR H7A CON. 0.48 Expansion anchor shear with bolt

TROL CABINETS bending due to gaps
C80 VITAL 5%ITCHGEAR VENT 0.37 Expansion anchor shear / tension inter.

CONTROL CABINET action
D02 125VDC EMERGENCY BUS D02 0.26 Expansion anchor shearttension inter-

action
D12 125VDC D151RIBUTION PANEL 0.42 Expansion anchor shear / tension inter-

D12 action

dbl. DB2 BA A ItRY 201 A,201B 0.13 Expansion anchor shear with bolt
bending due to gaps

H7A,H7B EMERGENCY DIESEL GENER- 0.50 Expansion anchor shear
ATOR

INV 5 INVERIER NO 5 0.051 Seismic tutcracuon with BW-7.8, INV

5 assumed to fail at same level as wall
BW-7.8

P5A,P5B, A SERVICE WAltR PUMP 5 0.50 Functional capacity per NP 6041 Table
PSC 2-4, anchorage HCLPF is higher
T41 REFUELING WAIER STORAGE 0.34 Base shear (sliding)

TANK
T48A,f48B DIE 5EL ENGINE FUEL OIL SUP- 0.31 Base shear (sliding)

PLY DAY TANK"
T8A.T8B BORIC ACID TANK 5 0.31 Expansion anchor shear
T98 CHILLED WAIER SURGE TANK 0.22 Expansion anchor shear / tension inter-

action

TB TURBINE BUILDING 0.25 See previous secuon
UACI REGULATING TRANSFORMER 0.50 Funcuonal capacity per NT-6041 Table

UACI 2-4, anchorage HCLPF is higher
VR11, VR21 120VAC IN51 PANEL VR21 0.17 Expansion anchor shearttension inter-

action, narrow base results in high an-
chor tension

X18A, X18B, RBCCW HEAT EXCHANGER 5 0.29 Cast in-place bolt shear
X18C
X20A, X20B 5 PENT FUEL POOL COOLING 0.26 Cast in-place J bolt shear / tension in-

HEAT EXCHANGERS teraction -

""~ ~
X23A, X23B 5HUTDOWN COOLING HEAT 0.32 Upttft of roller support

EXCHANGERS

O
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Tame 3 2-4 Centalement Performance Relay Chattec Irvaluation ;

,

Pen.# System isolation Valves PalDs Comments

?

I Primary Make-up water 2-PMW-319, 2-PMW-43, 2-PMW-3 26014 Sh. 2 Locked open manual valve A-PMW-319 in series with Fail cimed,normally cimed SOV 2-PMW-
43 and check valve 2-PMW-3 [
2 inch piping.
Screened out, because nnemally closed SOY 2-PMW43 is in series with check vehe 2-PMW-3.

t

2 Letdown 2-Cll406, C-Cll 489, 2-Cll-34l, 2- 26017 Sh. 2 Normally open manual valve 2-Cll-006 in series with Normally open fail closed SOY 2Cil4R9

Cil-343, 2-Cll-342, 2-Cll-344 and parallel valves normally open manual valve 2-Cll-341,2Cll-342 and Nonnally close manual
valve 2ftl-343,2-Cll-144 {
2 inch piping

'

Potential ISLOCA
Check ISIOCA Cale, file PAGE 47

3 Charging 2-Cll429 26017 Sh. I Nonnally open MOV 2-Cif 429
2 inch piping
Screened out based on 2* piping

i

4 CTMT Spray 2-CS ',A,2CS-4.1 A,2CSAA 26015 Sh. l.3 Inside CTMT: Check valve 2CS-5A, nnemally open manual valve. *

Outside CTMT: MOV, normally closed 2-CS-4.1 A and Lnched open manual valve 2CS 4 A- i

Screened out because normally clowd MOV 2CS 4 i A is in series with check valve 2CS-5A >

t

5 CTMT Spray 2CS-5B. 2CS465, 2-CS-4.l B. 2- 26015 Sh. l.3 Inside CTMT: check valve 2-CS-5B and luked open manual valve 2-CSo65 1

f
CS-4B Outside CTMT: Normally closed MOV 2-CSA IR and taked open manual valve 2{S4B

Screened out because normally closed MOV 2-CS-4 IB is in series with check valve 2-CS-5R I

'

6 SI 2-SI-706D,2-Sl444,2 SI-247 26015 Sh. 3,2 Occk valve 2-SI-706D,line splits: ,

Normally open MOV 2-St-644, Check valve 2-St-245, and Check valve 2-St-247 [
Screened out, because check valves are not afrected by Gre, and check valve 2-SI-706D is in y

series with MOV 2-Sl444 f

7 & Si 2-St-706A,2-SI414,2-SI-217 26015 Sh. 3.2 Check valve 2-SI-706A line splits:
Normally open MOV 2-Sl414 and Check valve 2-SI-217 .

,.

Screened out, because check valves are not affected by Gre, and check valve 2-SI-706A is in f

f# series with MOV 2-SI414
|

.

;

!
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Table 3.2-4 Cent'd

Pen.8 System Isolation Valses P&lDs Comments

R SI 2-SI-706C, 2-SI434, 2-S1-237 26015 Sh. 3,2 Check valve 2-SI-706C line splits:
Normally open MOV 2-Sl434 and Check valve 2-St-237
Screened out, because check valves are not afYected by Gre, and check valve 2-SI-706C is in series

with MOV 2-S1434

9 Si 2-St-706D, 2-Sl432, 2-SI-227 26015 Sh. 3.2 Check valve 2-St 706n'

Nonnalty open MOV 2-SI432, and Check valve 2-St-227
Screened out, because check valves are not affected by Gre, and check valve 2-SI-706ft is in

series with MOV 2-SI432

10 Shutdown Cooling 2-SI451,2-SI452,2-St 704 26015 Sh. 3,1 Normally closed MOVs 2-SI451 and 2-SI452
Locked closed manual valve 2-SI-704 mil in series
Screened out because manual valves are not affected by Gre and locked cirmed manual valve 2

SI-704 is in series with the MOVs

II SI Tank Test line 2-St-Rio, 2-Sl463, 2-SI459 26015 Sh. 3 Manual valve 2-St-810 normally open
Locked closed manual valves 2-Sl461 and 2 S1459 in series
Screened out because manual valves are not afTected by Gre

.

12 CFMT Sump Recire- 2G16.1 A 2CS-15A 26015 Sh 2 Normally closed MOV 2CS-16.1 A (West Pipe renetrat;nn Ronm -25%-)
Check valve 2GI5A valves in seriesline

I3 CTMT Sump Recire- 2CS-16.lB,2CS-153 26015 Sh. 2 Normally closed MOV 2-CS-16.lB (West Pipe Penetration Room -25'6-)
Check valve 2-CS 153 valves in seriesline

14 CTMT Surnp Aerated 2-SSP-16.1,2-SSP-16 2 26014 Sh. I Normally closed fait chwed SOV's 2 SSP-16 I (Southwest Comer of Reactor Buildmg 3%-) and

Drain Tank 2-SSP-16.2 (West Pipe Penetration Room -5'6-)in series

15 Feedwater 2-FW-5 A, 2-FW-12 A 26005 Sh. 2,2602R Nonnally open fait ckwed SOV's 2-FW-5A (East Pipe Penetration Rotwn 3Rw-) and 2-FW-12A

Sh 3 (West Pipe Penetration Room -5'6-)(paralfel)

16 Feedwater 2-FW-58. 2-FW-12B 26005 Sh. 2 26028 Sh. Normally open fail closed SOV's 2 FW-5R (West Pipe Penetration Rawn 3R%-) and 2-FW.I2B

3 (West Pipe Penetration Ranm 38%*) (parallel)

19 Main Steam 2-MS-64A 26002 Sh. I 2602R Sh. AOV 2-MS44 A will fait chmed IEast Pipe Penentratiam Room 31r6-)

3

20 Main Steam 2-MS44B 26002 Sh. I 26028 Sh. AOV 2-MS44ft will fait ekned (West Pipe Penetration Raorn 38%-)

2
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Pen.# System Isolation Valves P&lDs Comments

21 Reactor Coolant & Prr 2-LR R-265, 2-LR R-68.1, 2-RC-002, 26028 Sh 3 26020 Sh 3/4" lines (less than 2*)
sampling 2-RC-001, 2-RC-003, 2-RC-45 5 26014 Sh.1,2 26025 Four lines crwning in:

|
Sh I l. Check valse 2-l.RR-265 and SOV 2-l RR-61.1 (nnema!!y closed, fait cimed)in series

' 2. SOV 2-RC-002; mwmattv closed, fait chwed
3. SOV 2-RC 001 mwmally closed, fait closed

! 4. SOV 2-RC 001, ruwmally chwed, fait closed
1hese lines join and have isolation SOV 2-RC-45 (Normally closed, fait chwed)
Screened out based on the less than 2" piping

22 SG Bottom Blowdown 2-MLl 2A, 2-MS-406, 2-MS-220A, 26002 Sh. 2 Manual valves (normally open) 2-MLl2A,2 ML406, and SOV. 2-ML220A ruwmally open (fail
2-MS-147B, 2-ML l49A chwed)line splits off, manual valves 2-MLl478 (Isst Pipe renetration Runen 3Rw-) and 2-MS-

149A (Fast Pipe Penetration Room 3Rw'Mnnemally open)
Can manual valves he closed if necessary?

23 SG Bottom Blowdown 2-MS-4 ll, 2-MS-2208, 2-MLl 2B 26002 Sh. 2 Manual valves (Normally open) 2-MLl2B (inside) and 2-ML4 t l (liast Pipe Penetration Rr=wn .
5%-)(outside) SOV 2-MS-220fl normally open, fait closed
Can manual valves he ckwed if necessary?

24 RBCCW intet to RCP 2-RB-10.l A 26022 Sh 6 Normatty open MOV 2-Rib 30.l A (West Pipe Penetration Rmun 5%")

25 RBCCW to CARFANs 2-R B-26. l D 26022 Sh 5 Normally open SOV (fail open) 2-Rtt-26.lD |

26 RBCCW to CARFANs 2-R B-26.lB 26022 Sh 5 Normally open SOV (fail open) 2-Ril-26.lB ;

I

27 RBCCW to CARFANs 2-RB-26. l A 26022 Sh.5 Normally open SOV (fail open) 2-RB-26 i A
'

28 RBCCW to CARFANs 2-RB-26 IC 26022 Sh 5 Normally open SOV (fail opent 2-Ril-26.lC
f

29 RBCCW outlet from 2-Rfl.37.2A 26022 Sh 4. I,5 Norma!!y open MOV 2-RB-37.2A (West Pipe Penetration Room 5%") ]
RCPs ,

30 RBCCW fmm 2-RB-28.3D,2-RB 28 2D,2-RB-29D 26022 Sh 5 Parallel SOVs 2-Ril-28 3D and 2-RB.2R.2D, both normally open, fait cimed and in series with

CARF,ANs normally open manual valve 2 Ril-29D (West Pipe Penetration Rotwn -5%-)
Can the manual valves he closed if necessary?

3I RBCCW fmm 2-RB-28.38,2 RF1-22.2tl,2-RB-29B 26022 Sh. 5 Parattel SOVs 2-Ril-2R 3B and 2-RB-28.2D, hrwh ruwma!!y open, fait ekwed and in series with

CARFANs ruwmally open manual valve 2-RB-29ft (West Pipe Penetration Rrwwn -5%")
Can the manual salves he ekwed if necessary? |
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Pen.# System isolation Valves P&lDs Comments

32 RBCCW fbom 2-RB-28.3A. 2 RB-28 2A,2-RB-29A 26022 Sh 5 Paratiet SOVs 2-RB-28 3A and 2-RB-28.2A. henh normally open, fait closed and in series with

normally open manual valve 2-RB-29A (East Prpe Penetration Ronrn -5%")
CARFANs

Can the manual valves he closed if necessary?

13 RBCCW (mm 2-RB-28 3C. 2- 26022 Sh. 5 Parattel SOVs 2-RB-28.3C and 2-RB-28 2C both normally open, fait closed and in series with

CARFANs RB-28.2C,2-RB 29C normatty open manual watve 2-RB-29C (East Pipe Penetration Ranm -5 6-)
Can the manual valves he closed if necessary?

34 Nitrogen Supply 2-SI-801, 2-51-800, 2-S1-3 8 2, 2-St. 26015 Sh. 3 Inside CTMT: Two lacked open manual watves in series. 2 51-801 and 2-SI-800 ';

744 Outside CTMT: Normatty open, fait closed SOV 2-SI-312 and manual valve (norm.!!y opent 2
SI-744 (Fast Pipe Penetration Ranm -5'6*)in series.
Can manual valve 2-St-744 he closed if necessary?

35 Drain flom Primary 2-LR R 43.2. 2-LRR 43.1 26020 Sh 5 Two normally ckwed, fait closed SOVs 2-LRR 43.2 (West Pipe Penetraten Ronm -5 6-) and 2
LRR43.1 (Southwest Corner Reactor Building -3 6-) in series-

Tank
_.

36 Instrument Air 2-IA-569,2-IA-566,2-IA 595 26009 Sh. 6 Inside CTMT: Check watve 2-IA-569
Outside CTMT: Two normally closed manual valves 2-IA-566 and 2-IA-595 in series
Screened out base on the fact that manual valves and check valves are not afTected by fue

37 Instrument Air 2-IA4 3, 2-I A-27.1 26009 Sh. 6,8 Inside CTMT: Check vahe 2-IA43
Outside CTMT: Normally open, fait closed SOV 2-IA-27.1
Screened out because clieck valve 2-IA-43 is in series with SOY 2-IA-27.1

38 Station Air 2-SA 19. 2-SA-22 26009 Sh. 8 Locked closed manual valves 2-SA-19 in series with check valve 2-SA-22
Screened out because manual valves are run affected by fire

39 Purge Air inlet 2-AC-5. 2-AC-4. 2-AC-3, 2-AC-1 26028 Sh. I Normally closed. fait closed SOV 2-AC 5 (Southwest Corner Reactor Building 3r6-) in series
with normally closed fait clowd SOV 2-AC-4
The line splies into two lines with normally close, fait close SOVs 2-AC-3 and 2 AC-l

Purge Air Discharge 2-AC-6, 2-AC-7. 2-AC-57 26028 Sh. I Normally closed, fail close SOV 2 AC-6 (Southwest Corner Reactor Building 3r6-)in series with
'

ncumatly closed?. fait closed SOV 2-AC-7 and nnrmally chmed, fast closed SOV 2-AC-57
40

42 Fuel Transfer Tube 2-RW-280 26023 Sh.I Fuel transfer tube manual isniation valve 2-RW-280
Screened out because manual vatwes are not affected by fire

|

|
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Pen.s System Isniation Valves PalDs Comments

43 PCP Seals Contmiled 2-C11-506, 2Cll-767. 2-011-766 26017 Sh. 2 3/4* line (less than 2*)
Bleadoff Normally open, fail timed SOV 2-C18-506

The line splits into two lines with locked open manual valve 2-Cll-767 and Incked open mamsal
valve 2-C11-766

| Screened out because it has less than 2" piping
|

47 ESF Actuatinn System 2-AC-97 2602R Sh. I 23150 Valve 2-AC-97 normally . gen. Ilow big is the line?

49 Fire Protection 2-FIRE-IOR 260ll Sh. I Locked timed manual valve 2-FIRE-102
Screened out because manual valves are not affected by fire

51 Waste Gas llender 2-GR-i l.2. 2-GR-I I.I 26021 Sh. 2 Two SOVs in series, normatly open, fail timed 2-GR il.2 (Southwest Corner Reactor Building - i

3 6") and 2-GR II.I (East Pipe Penetration Room -5'6")

53 RBCCW Inlet to RCPs 2-R B-30. lB 26022 Sh. 6 Normally open MOV 2-RB-30.lB (West Pipe Penetration Room
-5'6") <

54 RBCCW Outlet from 2-RB-37.2B 26022 Sh. 4 Normally open MOV 2-RB-37.2B (West Pipe Penetration Room
RCPs -5*6")

61 CTMT Air Sample 2-AC-12. 2-EB-88 26028 Sh. 2 Two nnrmally open, fait closed SOVs 2-AC-12 and 2-EB-RR in series

1"line (less than 2")
Screened out because of less than 2" piping

62 CTMT Air Sample 2-AC-15. 2- AC-50, 2-AC-54, 2-AC- 26028 Sh. 2 Normally open, fait closed SOV 2-AC-15. manual valve 2-AC-50, check valve 2-AC-54 and
49 locked open manual valve 2-AC-49

I" line (less than 2")
Screened cut becauw ofless than 2" piping.

63 CTMT Pressure Test 2-AC-f l5. 2-AC Il4. 2-AC-Il7 2602R Sh. I Three locked clowd manual valves in series 2-AC-Il5. 2-AC-Il4. and 2-AC-Il7
Conn. Screened out because manual valves are not affected by fire

64 CTMT Pressure Test 2-AC-I l 3. 2-AC-I 12, 2-AC-I l6 2602R Sh. I Three locked closed manual valves in series 2-AC-Il3. 2-AC-Il2, and 2-AC-II6
Conn. Screened out because manual valves are not n'rected by fire

65 SG Blowdown Sample 2-MS-I6A. 2-MS-19 t A 26002 Sh. 2 26028 Sh Inside CTMT: Normally open manual valve 2-MS-16A
3 Outside CTMT: SOV normally open fait clowd 2-MS-191 A

I/2" Ime (less than 2")
Screened mat because of less than 2* piping

Page 3-37

.

-,~---,a.-- -- _ _ _ _ _ _ _ _ _ _ ._ _ _ _ _ _ _ _



_ _ _ _

Table 3.2-4 Cent *d

Pen. # System isolation Valves P&lDs Comments

67 Refueling Water 2-RW-232, 2-RW-21, 2-RW-20 26023 Sh. l.2 Two locked closed manual valves 2-RW-232 and 2-RW-21 and Check valve 2-RW-20 in series
Purification Screened out because manual and check valves are not afTected by fire

68 Refueline Water 2-RW-154, 2-RW-63, 2-RW-64 26023 Sh.1,2 Two Inched closed manual valves 2-RW 154 and 2-RW-6) and Check valse 2-RW-64 in series
Purification Screened out because manual and check valves are not afTected by fire

69 ESF Actuation System 2-AC-99 26028 Sh. I Manual valve 2-AC 99 (West Pipe Penetration Room -5'6*)
Screened out because manual valves are not ofTected by fire

70 ESF Actuation System 2-AC-98 26028 Sh. I ? Manual valve 2-AC-98 (West Pipe Penetration Room -5'6")
Screened out because manual valves are not afTected by fire

71 ESF Actuation Systema 2-AC-% 26028 Sh. I ? Manual valve 2-AC 96 (West Pipe Penetra: ion Room -5'6")
Screened out because manual vPves are not afTected by fire

72 SG Blowdown Sample 2-MS-168,2-MS-220B 26002 Sh. 2 Normally open manual valve 2-MS-168 and normally open, fait closed SOV 2-MS-220ll in series
1/2" line (less than 2")
Screened out because of less than 2* piping

82 flydmgen Purge 2-EB-91, 2-EB-92 26028 Sh. 3 Two normally closed. fait closed SOVs 2-EB-91 (Southwest Corner Reactor Building 38'6") and
2-EB 92 (East Pipe Penetration Room 38'6") in series

83 Ilydrogen Purge 2-EF 100,2-EB-99 26028 Sh. 3 Two normally closed, fail closed SOVs 2-EB-IN)(Southwest Comer Reactor Building 38'6") and
2-FB-99 (East Pipe Penetration Room 38'6") in series

86 CTMT Air Sample 2-AC 47,2-EB-89 26028 Sh. 2 Two normally open, fait closed SOVs 2-AC-47 and 2-EB-89 in series
l* line (less than 2") |
Screened cut becasue of less than 2" piping )

!

87 CTMT Air Sample 2- AC-20, 2 - AC-55, 2- AC-52 26028 Sh. 2 Normally open, fait closed SOVs 2 AC-20, check valve 2-AC-55 and kxked open manual valve 2-
AC-52 in series
l* line (less than 2"),

Screened out because of less than 2" piping

83 Post-Incident CTMT 2-AC-5 8 26025 Sh. 4 26028 Sh. luked closed manual valve 2-AC-51
flydrogen Sample 3 I"line Oess than 2")

Screened out because of less than 2" piping

89 Post-Incident CTMT 2-AC 8 26025 Sh. 4 26028 Sh I ocked closed manual valve 2-AC-48
Ilydmgen Sample 3 l" line (less than 2") l

Screened out because of less than 2" piping
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4.0 Internal Fire Analysis

O
4.1 Introduction

A fire hazard risk analysis was performed to support the MP2 IPEEE response to Generic Letter
88-20, Supplement 4. The results of this analysis represent the best estimates of fire risks at MP2
and are described in the following sections.

The current analysis uses a combination of the Fire Induced Vulnerability Evaluation
Methodology (FIVE, Ref. 4-1) and Fire PRA. FIVE data and methods are used to calculate area
fire ignition frequencies, qualitatively and quantitatively screen areas, and provide hazards
analysis for the resulting identified critical areas. Fire PRA is used for the quantification of the
core damage frequencies. The fire induced initiating events are propagated through MP2 plant
model event trees similar to those used in the MP2 IPE report.

The results of this fire analysis for MP2 are presented in Sections 4.6.2,4.8.3,4.9.1,4.10,4.11,
and 4.12.

!

4.2 Description of the Methodology

The fire PRA was performed by a team with expertise in fire modeling, fire protection |

engineering, and PRA. The analysis used completed work from the MP2 Appendix R (Ref 4-2), l

O the MP2 Fire Hazards Analysis (MP2-FHA, Ref. 4-3), and the MP2 IPE. It also incorporated i

data from a state-of-the-art fire database and enhanced fire hazard analysis methods from the |
Fire-Induced Vulnerability Evaluation methodology.

The analysis combines methods of previous fire PRAs and recently developed FIVE
methodology. The methodology differs from a previous fire PRA in the application of the FIVE
methodology to perform Fire Growth and Propagation Analysis and fire damage evaluation. The
methodology uses advantages of 1) PRA/IPE logical models and computational aids, and 2)
simplified FIVE methodology worksheets and equations. Plant walkdowns, addressing Sandia
Fire Risk Scoping Study issues, and feedback from new data are part of the analysis. The overall
process is illustrated by the logic diagram presented in Figure 4.2-1.

Logical flow of the methodology provides for a maximum selection and an ability to focus early
in the analysis on significant fire areas and issues. IPE models are applied in a very limited
number of areas, which prove to be significant through the screening process. Flow and phases
of the methodology are illustrated in Figure 4.2-2 and discussed below.

IPhnne 1. Ounlitative Screenina: In this phase, areas with no safety components and where fire
will not induce a plant trip, were screened out. Steps in this phase are as follows:

1.1 Definition of the Fire Areas to be Analyzed - The MP2 Appendix R and the MP2-FHA
fire areas and zones were used as a basis for this study. Fire Compartment Interaction

O, Analysis, discussed below, was performed in order to determine exact boundaries of the
fire areas /comi-unents to be analyzed.
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1.2 Identification of the Safety Systems / Components in Each Area - This step was
performed by developing a spatial database (Ref. 4-4) of equipment and cable routings
for the defined fire areas. A record was created for each safety component identified in
the IPE process. This record included the component location, motive and control power
supplies to the component and their location, and power and control cable locations. The
Appendix R Analysis was the principal source for equipment locations and cable routings.
Information for equipment not addressed in Appendix R was obtained from plant
arrangement drawings, walkdowns, and Millstone Unit 2 cable routing drawings.

|

1.3 Identification of t'ne Possible Initiating Events Induced by a Fire in Each Area - For
each area, possible fire-induced plant trips were analyzed involving manual trips, J,

inadvertent actuation of the signals or inadvertent opening of the valves, and induced
'

consequential LOCAs. i
1
1

1.4 Fire Compartment Interaction Analysis (FCIA) - For each fire compartment (fire
zone), possible fire propagation was analyzed applying the FIVE methodology criteria for
FCIA. Based on the results of the FICA analysis (Ref. 4-5), decisions were made on how i

'

to combine compartments for further evaluation (i.e., which groups of compartments can
;

be treated as a single compartment - MP2 IPEEE specific fire area). Steps 1.2 nnd 1.3
.

were then repeated for each independent group of compartments.

1.5 Phase I Screening - Each MP2-FHA area not containing equipment or cables that cause
an initiating event, and not containing safety equipment or cables needed to mitigate the
effects of an initiating event, was screened out from further analysis.

O ',

Results of this phase are presented in Section 4.6.
i

Phase 2. Ouantitative Screening: In this phase, areas were screened out based on the fire ignition j

frequencies for the area and availability of the Mitigating Safety Systems outside of the area.
Steps in this phase are as follows: [ Note: These steps are performed for the areas which were.

not screened out in Phase 1.] !

2.1 Quantification of Fire Ignition Frequencies for Each Area - The fire ignition
frequencies (Ref. 4-6) were developed based on the latest industry fire frequency data
from the EPRI Fire Database for the MP2-FHAs and MP2 IPEEE specific fire areas (Ref.
4-4 spatial data base). This EPRI fire data was applied to the areas based on the actual
components (results from spatial database, Ref. 4-4) and combustible loads in the area.
Results of this step are presented in Section 4.5.

2.2 Identification of Mitigating Safety Systems Outside of the Area - For each initiating
event identified in the areas in Step 1.3, Mitigating Safety Systems were identified from
IPE models. The system was considered to be outside the area if no component or cable
which can jeopardize system operation can be found in that area.

2.3 Phase 2 Screening - In this Phase 2 screening, it was conservatively assumed that fire
in the area disables all equipment in the MP2-FHA or the MP2 IPEEE specific fire area.
Plant response to a fire in each area was evaluated based on the IPE models and
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(] identified Safety Systems outside the area. If calculated fire-induced Core Damage
U Frequency (CDF) was less than 1.0E-6/ year, the area was screened out from further

analysis. It should be noted that in many cases simplifying and overly conservative
assumptions are made to expedite screening of an area. These assumptions have been
made for the purpose of " screening only" and are not necessarily intended to parallel
Appendix R or FHA evaluation assumptions.

Results of this phase are also presented in Section 4.6.

Phase 3. Fire Damane Evaluation Screen'ing: In this phase, areas were screened out, or evaluated
in detail, based on Fire Growth and Propagation Analysis and/or fire damage evaluation. Steps
in this phase are as follows: [ Note: These steps are performed only for the areas which were
not screened out in Phase 1 and Phase 2.]

3.1 Evaluation of Fire Hazard Parameters - A fire hazard database (Fire Hazard Matrix,
Table 4.3-3) was developed to provide the information necessary to support the fire
damage evaluation. For each area, this database contains information on fire detection,
fire suppression, fire barriers, ventilation, and types and amounts of combustibles.

3.2 Evaluation of Fire Growth and Propagation - For each area, target sets ofinterest were
identified. Fire growth and propagation analysis (Ref. 4-7) was performed based on the
FIVE worksheets and heat transfer equations. For each target set, it was determined

/ whether or not there was enough combustible present in the area to cause damage and,
if so, the time it would take to cause damage and the time it would take to actuate
detection or suppression. Each specific fire target set where there was not enough
combustibles present to cause damage to the target was screened out from further
analysis.

3.3 Evaluation of Fire Suppression - Evaluation of automatic and manual suppression (Ref.
4-8) was performed for systems and manual brigades response times.

3.4 Identification of Fire Scenarios Within Each Area - Analyzed fires, or target sets,in
each area were combined in the fire scenarios based on the induced initiating events and

the plant response.

3.5 Quantification of Fire Damage Probability - For each identified fire target set, fire
damage probability was determined based on the simplified FIVE equations. Each fire
target set with a low probability of fire damage (less than 1.0E-6) was screened out from
further analysis.

3.6 Quantificetion of Fire Scenario Frequencies - The frequencies of the fire scenarios were
quantified as the sum of corresponding fire target set frequencies, which were based on

,

the fire ignition frequency of the fire sources and the fire damage probability for the
targets.

Results of this phase are presented in Section 4.8.
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Phase 4. Fire Scenario Evaluation and Ouantification: IPE models were applied to quantify
fire-induced core damage frequencies for each fire scenario in the unscreened areas. This
evaluation included evaluation of human actions needed to respond to the analyzed fire scenarios,
such as Control Room evacuation and operation of equipment from remote locations. The results
of this phase determined the contribution from fire events to the Millstone Unit 2 core damage
frequency. They are presented in Section 4.9.

4.3 Review of Plant Information

This section describes sources ofinfomSation used to perform the Millstone Unit 2 fire analysis.
This information was used to support analysis activities and the development of the equipment
spatial and fire hazard databases. In addition to the written documentation, plant walkdowns and
interviews with plant personnel were performed. Plant walkdowns are described in Section 4.4.

4.3.1 Information Sources

A number of sources of plant information were reviewed in support of this effort, primarily the
cuirent Millstone Unit 2 Appendix R documentation, Fire Hazard Analysis, and fire-related
procedures. In addition, generic fire analysis documentation was used, including the FIVE
methodology report and EPRI fire events database.

The following is a description of the most imponant sources ofinformation:

Millstone Unit 2 Fire Protection Evaluation Shutdown Availability Summarv. Annendix R..

Revision 2.1994

The Appendix R documentation was used to determine fire areas and some of the safe
shutdown equipment and cables within them. Also, plant initiating events and responses
detailed in the Appendix R Analysis were compared with the results derived using the
spatial database developed for this study, and any differences were resolved.

Millstone Unit 2 Fire Hazard Analysis. Apnendix A. Revision 3.1992.

The Appendix A documentation was used to determine, for each fire area, the combustible
loading, fire barriers, and suppression and detection systems.

Final Safety Analysis Reoort (FSAR)*

The FSAR was used as a source of information regarding the Fire Protection System,

plant layout, and plant response.

PMMS (Plant Maintenance Mananement Systems) Renons.

The PMMS records were used to determine the location of potential fire sources in the

plant: pumps, compressors, heaters, air conditioning units, fans, batteries, chargers, etc.
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Millstone Unit 2 Individual Plant Framination for Severe Accident Vulnerabilities..

Northeast Utilities Service Company.1993

'Ibe plant IPE model was used to determine safety significant equipment, initiating events
and plant responses, backup system unavailabilities, etc. Especially useful was a
document developed for IPE examination: " System Dependencies and Support State
Development for Millstone Unit 2," Calculation No. W2-517-808-RE, Revision 0,1991,
which identifies all IPE active components and their dependencies.

Cable Routing Drawines (Comoonent and Cable Routina Information. Component and.

Cable Circuit Failure Annivsist Apoendix R Drawings. W. J. Leoner.1993

These drawings provided useful information on the cable routings for a large number of
safety components.

Administrative Control Procedures
i

ACP-QA-2.03B " Control of Welding"
i

ACP-QA-2.05 " Fire Protection Program"

ACP-QA-2.05B " Control of Combustible Materials, Flammable Liquids Compressed

Gases, & Ignition Sources"

O
ACP-2.22 " Station Fire Watch" ;

ACP-QA-3.15 " Performance of Fire Protection Reviews"

ACP-QA-4.01 " Plant Housekeeping"

ACP-8.02 " Fire Fighting training Program"

MAP-2.40 "Use of Tobacco Products at Millstone Station"

WC-7 " Fire Protection Program"

These procedures provide information on the control ofignition sources and combustibles,.

fire protection equipment, fire patrols, and fue brigade training and qualifications.

Fire-Induced Vulnerability Evaluation. orecared for the Electric Power Research Institute.

by Professional Loss Control. Inc.. EPRI-TR-100370. Aoril 1992

The FIVE methodology criteria were used to perform Fire Compartment Interaction
Analysis. The FIVE methodology worksheets, tables, and equations were used in
performing Fire Growth and Propagation Analysis. The FIVE methodology assumptions,

O data, and equations were also used to perform Fire Damage Evaluation.

!
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Fire Events Database for U. S. Nuclear Power Plants. EPRI Database. Revision 1.1993*

Fire frequency data was obtained from the EPRI database which includes over
1,250 reactor years of data through 1988. This data was used to develop component fire
ignition frequencies, transient ignition frequencies, and area fire frequencies for the initial
screening and for the detailed hazard analysis.

Numerous other plant procedures (i.e., Fire AOPs, EOPs, etc.) drawings and documents (i.e.,
Operator Logs, Fire Brigade Drill records, etc.) were also reviewed during this analysis.

They are referenced in the text where applicable.

4.3.2 Equipment Spatial Database

An equipment spatial database (Ref. 4-6) was created for safety equipment and cables to support
the Intemal Fire Analysis. A record for each component was created, which includes the
component location, motive and control power supplies and locations, power and control cable
locations, and normal states and required states for mitigating an initiating event. Records were
created for pumps and valves, power supplies, and instrumentation. Table 4.3-1 lists the
available input fields for the equipment spatial database.

Appendix R was the principle source ofinformation for equipment location and cable routing.
Information for equipment not addressed by Appendix R was obtained from the plant
arrangement drawings, walkdowns, and the cable routing drawings.

1

IBased on the information in the equipment database, a simple program was created to produce
the Location Database. The Location Database contains, for each MP2 IPEEE specific fire area,
all relevant equipment information: equipment ID and description, system to which the
equipment belongs, power source the equipment is supplied from, and " location type." Location |

type defines what "part" of the equipment is in the location: power supply, control supply, power I

cable, control cable, or equipment, itself. One example of the location report is given in |
Table 4.3-2. The Location Database also provides the connection to IPE models because it |

contains IPE identifiers (modules and basic events) connected with the equipment. |

A good equipment spatial database is a very important part of the fire evaluation. Both
quantitative and qualitative screening are based on the infonnation contained in this database.
Important fire areas in the analysis are determined by those screenings. This is why a large effort
needs to be put into ensuring quality and completeness ofinformation in this database.

1

4.3.3 Fire Hazard Matrix

A Fire Hazards Matrix was developed to provide and organize the information necessary to
support the Fire Damage Evaluation effort.

This matrix partitions the plant on the basis of Appendix R fire areas. For each area, the
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presented information consists of the type of detection and alarm location; the type of suppression
j ch and suppression actuation fire barriers' orientation and ratings; the types and amounts of; , ,

! combustibles, and information on the ventilation systems, if relevant. This information was

j obtained from the MP2 Fire Hazard Analysis and supplemented by the other document searches,
,

j as well as several plant walkdowns. j
'

.

| Table 4.3-3 presents a sample page from this Fire Hazard Matrix.

;

!

| 4.4 Plant Walkdowns e

At various stages of the Millstone Unit 2 Fire IPEEE plant walkdowns were performed in support j
of the analysis. The purpose of the plant walkdowns were to verify plant configurations, !

equipment locations, house keeping, and to address pertinent Fire Risk Scoping Studies Issues.

The plant walkdowns were usually conducted by a team comprised of a plant fire protection !

engineer, PRA engineers from NUSCO, and at times a consultant with expertise in a particular
field. The walkdowns consisted of three basic types, as follow.

The first series of walkdowns, conducted in the early stages of the study (Jan.-Mar.,1995)
reviewed the fire hazard characteristics of the areas and verified plant equipment located in them.
These walkdowns examined all the plant areas except those initially identified as not important
to risk during the qualitative screening effort. Fire protection data reviewed included fire

J barriers, detection, suppression, and combustible loading (fixed and transient). Room equipment
layouts were verified to identify vital plant components and also verify potential ignition sources.
Specific equipment of interest included pumps and motors, valves, electrical busses and
switchgear, and control panels. The results of these walkdowns were documented in the Fire
Hazard database, described in Section 4.3.3.

The second series of walkdowns were required for various areas which were not eliminated either j

by the qualitative or the quantitative screening process. The purpose of these walkdowns was
to re-review selected areas in finer detail. This was done to support the evaluation of detailed
fire propagation, equipment response, and in some cases operator response.

The third series of walkdowns were performed to specifically address the Sandia fire risk safety
study issues. In addition, the walkdown conducted in support of the IPEEE-seismic update
addressed the issues of the seismic ruggedness of fire protection components and the failure of
non-safety related components impacting important equipment. The results and observations of
these walkdowns were used to address the Sandia issues as discussed in Section 4.11.

4.4.1 Summary of Walkdown lasights

Insights from the walkdowns were used in support of the analysis and also indicated areas within
the plant where potential improvements could be made (see Section 1.4 for a description of
conclusions and recommendations). The following summarizes the insights gained from the plant

O. walkdowns which were used in the fire analysis.
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Auxiliary Building (AB) - This is a multi-level structure which is comprised of numerous.

fire areas. The majority of the Auxiliary Building does not have an automatic suppression i

system and in the event of a fire manual fire suppression is relied upon in most areas.
'

Generally, the fixed combustible loading is considered low to moderate and is primarily
comprised of cabling. A few areas were noted to have large quantities of transient l

combustibles (protective clothing)in open storage racks. These were usually located near !

concentrations of cable trays and were thus considered for further analysis. However, |
irrespective of the analysis results, as a good house keeping practice the amount of these |

transient combustibles should be reduced and adequately stored in enclosed fire rated I
lockers or removed from these areas. l

The cable spreading area is basicly sandwiched between the Control Room (above) and !.

the DC Switchgear Rooms 'A' & 'B' (below). This area is the primary collection point I
for the majority of non safety and safety related power and control cables at MP2. These I

cables are run primarily in horizontal cable trays. The cable tray loading is generally one |

layer of cables (approx. 50% of the trays) and only in a few cases is there what could be i

considered a second layer of cables (approx. 5%). Of the remaining cable trays (approx. I

45%), a tray may contain 1 to 10 cables. In certain areas the cable trays are stacked ;
'

above each other at one foot intervals for a maximum stack height of eight trays. Fire
suppression (auto) is located on in cable concentration areas at a maximum ten foot
interval for straight runs and at every junction point. Fire detection is also present in the
ceiling area and provides adequate detection coverage. There were a few observed fixed
ignition sources (2 - 480-208/120V transformers and 3 low voltage cabinets (SE corner))
in the cable spreading area. Some safety related cabling in the area is protected by 1

Thermo-lag due to separation concems. |

Main Control Board - the main control board panels extend from the floor to the false.

ceiling of the Control Room. Ventilation air enters through the end doors and at the floor
level and exits into the area above the false ceiling. The main control board has a center
walkway which travels down the center of the control board and divided into
sections / panels which are separated by steel barriers which extend from the floor level to
the false ceiling level. The individual panels of the main control board do not have train
separation for components controlled from their respective panel. Component wiring
generally comes together at a common wiring bundle for the panel. Detectors are located
within the main control board at regular intervals at the false ceiling level.

Intake Structure - does not contain a automatic suppression system, the Circulating Water.

pumps use approximately 55 gallons oflube oil each, and the Service Water pumps are
in close proximity.

MPl/MP2 Fire Pump House - is divided into two rooms which contain MP2s electric fire.

pump in one room and MPls electric and diesel fire pumps in the other. These three
pumps tie into a common fire suppression header for the Millstone site.

Northeast Utilities requires all ofits employees that are badged at any ofits nuclear facilities to
take annual General Employee Training (GET) (Ref. 4-9). As part of the GET employees are
taught to recognize the following; 1) the various types of fires,2) Control Room reporting

Page 4-8

.____ _ _ _ _ _ - _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MP2 IPEEE

requirements,3) how to suppress different classes of fires and 4) the employee is given the l

O. freedom to combat certain fires if they feel confident after reporting. MP2 Fire Brigade
response to unannounced drills is approximately 15 minutes until they can actually be credited
with fire fighting. This supports the overall industry observation that the majority of fires are l

suppressed by individuals and only in rare cases is the fire brigade required to combat the fire. ;

!

The electrical panels throughout MP2 were inspected for their design and combustible loadmg
during various walkdowns in comparison to Reference 4-10. The following insights were gained; I

'

1) the combustible loading within electrical panels (buses and MCCs) is low to moderate
(estimated at < 20% of volume), 2) panel / cubicle construction is of heavy gauge steal, 3)
panels / cubicles have very limited penetrations to allow fire spread, and 4) the combustibles
control program at MP2 discourages use of acetone within the switchgear rooms or the Control I

Room. Based upon these factors and a review of Reference 4-10, it is difficult to imagine a
single panel / cubicle fire on a bus or MC which could affect the entire bus or MC let alone
propagate to other buses or MCCs at MP2.

The main control board panels combustible loading is also considered to be moderate to low.
However, they extend from floor to ceiling with all the wiring generally coming together in a
common wiring bundle for each panel. Therefore, a relatively small well placed fire within a
particular main control board panel could disable that entire panel. During some of the
walkdowns Control Room operators and trainers were given a scenario of a fire in the main
control board. The operators and trainers were requested to role play and the response times

O
were observed. The maximum observed response time was approximately two minutes from the
time of detection (first fire panel alarm) until the fire was considered suppressed.

The overall house keeping of the plant was found to have improved significantly between Jan.
1995 and Sept.1995 and found to be generally adequate at present. No large quantities of
unprotected transient combustibles were observed in the majority of plant areas during the
numerous walkdowns of the plant. Those areas which did contain large quantities of unprotected
combustibles were identified for further analysis. Plastic trash or clothing containers contained

minimal amounts of combustibles and metal containers were fitted with flame arrectors. The
plant personnel are sensitive to transient controls during work and maintenance activities for the
entire plant, with a very high level of sensitivity for the switchgear rooms and the Control Roorn. ,

|

4.5 Fire Ignition Database

The development of MP2 fire ignition frequencies (Ref. 4-6) was based on the industry data
collected in the EPRI Fire Database and the area loads with fire sources and combustibles
(method recommended in the EPRI Fire Database).

|

The EPRI Fire Event Database for U. S. Nuclear Power Plants (Ref. 4-11) was used in estimatmg i

fire ignition frequencies for equipment at different plant locations. This database contains 753
fire events that occurred in PWRs and BWRs between Febmary 1965 and December 1988. The
database represents 1,264 reactor years: 786 PWR reactor years and 478 BWR reactor years.

The data from this database provide generic frequencies for different fire ignition sources
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(equipment) at specific plant locations. In order to reduce the uncertainty in using equipment
data from different locations at different plants in the EPRI database, all components of a similar g
type in the same general location were treated the same. For example, the electrical cabinets in W
all Switchgear Rooms or the pumps in all Auxiliary Buildings were analyzed together. Locations
applicable to PWR plants are grouped in the following categories: Auxiliary Building,
Switchgear Rooms, Control Room, Cable Spreading Room, Battery Rooms, Diesel Generator
Rooms, Turbine Building, Intake Structures, and Transformer Yard. Some of the components,
such as air compressors, ventilation subsystems, or hydrogen tanks, are treated as plant-wide
components (not connected to any specific location). Transient fires and fires caused by welding
are also treated as plant-wide fires. Fjre ignition sources and frequencies by applicable plant

,

location from the EPRI database are summarized in Table 3.1 of the EPRI Report.

In order to determine fire frequencies for equipment in MP2-specific fire locations, a detailed
analysis was performed for each fire area. This analysis involved identification of all potential;

ignition sources in the crea, including major components such as pumps or cabinets, and more
difficult to locate components such asjunction boxes or ventilation subsystems. This information
was collected from Appendix A (Fire Hazard Analysis), Plant Arrangement Drawings, and
PMMS records, and was confirmed in the plant walkdowns.

!

The applicability of transient sources involving welding and grinding was also analyzed for each
area. If some of the generic transient sources (i.e., heaters, extension cords, or hot piping) were'

not applicable to a specific MP2 location, the transient fire frequency was modified.

The process of determining fire frequencies for equipment in MP2-specific locations consists of4

1 the following steps:

1. Identify all potential fi e sources / components in a selected location (i.e., the total number
of each component type in the location).

2. Select generic fire frequencies from the EPRI Fire Database applicable to the fire
sources / components in the selected location.

3. Determine source weighting factors (i.e., the number of components in the selected#

location versus the total number of components in the similar type of location).

4. Calculate the fire ignition frequency for each source and location (i.e., the generic
frequency times the weighting factor).

The weighting factors are determined based on the methods proposed in Table 3-1 of the EPRI
Report, except in the following case:

The weighting factor method applied in the analysis of Millstone Unit 2 switchgears is different
than that proposed in Reference 4-11, and it is discussed in Reference 4-12. The major
difference is that Weighting Factor Method "B" (obtain the ignition source weighting factor by
dividing the number of ignition sources in the fire compartment by the number in the selected
location) was applied for Switchgear Room electrical cabinets instead of proposed Weighting
Factor Method "A" ("no factor if necessary") from Reference 4-11. This change allowed to
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account for the difference in the load with electrical cabinets between the various switchgear I
'

rooms (AC & DC) at MP2. If during a walkdown it was found that a breaker cubicle was empty
and unused, it was deleted from the analysis.

A sununary of the results for Millstone Unit 2 fire areas is given in Table 4.5-1. The summary

} table gives the total area ignition frequency and ignition frequency per single component in the
'

area (for major fire sources such as pumps or cabinets) and also gives the transient ignition
frequency for the area. With few exceptions, the transient frequency is the same for all the fire
areas since the same transient soun:es were applicable (welding, heaters, etc.).

Examples of the ignition frequency evaluations for three Millstone Unit 2 areas are given in
Table 4.5-2 for an Auxiliary Building area, Table 4.5-3 for the Turbine Building general area,
and Table 4.5-4 for the DC Switchgear Room "A".

Occasionally, in order to model more realistic ignition frequencies, it was necessary to analyze
specific records from the EPRI database and to break the generic frequencies down to more
detailed categories. An example of this maybe the breaking of the general category " pump fires"

,

into subcategories such as " pump motor fires" or " pump fires involving tube oil."
1

,

4.6 Identification of Important Fire Areas
,

This section provides information on the identification of important fire areas, the location of

O. important equipment within these areas, and the postulate consequences of a fire in each area.
Information is also provide on the fire area structure (i.e. walls, floor area, doors).1

1

All the fire areas / zones from Appendix R (Ref. 4-2) and Appendix A (FHA) were reviewed in i
this section in order to identify critical fire areas. A list of the analyzed areas is given in Table '

4.6-1.
|

! Table 4.6-1 identifies the Fire Area, Building, Area Group (corresponds to the PWR plant
locations from the EPRI Fire Event Database used to determine fire ignition frequencies in the
area, see Section 4.5), fire zone, fire compartment number (see discussion below), zone
description, and elevation.

For each of the areas / zones, fire hazard characteristics were analyzed. Area structure and location,

types of detection and ruppression used in the area, combustible loading, and fire barriers are
considered in this analysis. Results from the Fire Compartment Interaction Analysis (FCIA) (Ref.
4-5) were also included in the analysis. If, during the FCIA, it was determined that fire
propagation from a specific fire zone (area) was not possible (screening of specific boundaries
between zones was based on the FIVE methodology criteria), then that zone (area) was analyzed

as a separate fire compartment.

In Table 4.6-1, the column " Analyzed FCIA Compartment Numb ^ " identifies all fire zones / areas

O
which are analyzed as separate compartments (it does not apply to the zones / areas which do not
contain any safety relevant equipment). Zones / areas are treated as separate compartments only
if propagation of fire cannot occur into or out of the zone / area.

Page 4-11

- . . - ._ _ . -



. . .. _ _- _

MP2 IPEEE

The purpose of the analysis summarized in this section is to identify critical fire compartments
where fire can produce important risk effects leading to substantial degradation or loss of a safety
function. This is accomplished by one of the two screening processes (described more fully in
Section 4.2). They are:

Oualitative Screening - Fire compartment (area / zone) is qualitatively screened out it if
does not contain equipment or cables which would cause an initiating event and does not
contain safety equipment or cables needed to mitigate the effects of an initiating event.

Ouantitative Screening - (1) Fire compartment (area / zone) is quantitatively screened out
if, by assuming that fire in the area disables all equipment, CDF due to fire is less than
1.0E-6/ year (high availability of backup systems outside of the area); (2) fire compartment
(area / zone) is quantitatively screened out ifit contains a single train of safety equipment,
and fire-induced equipment unavailability will be small compared to the unavailability due
to internal failures; (3) fire compartment (area / zone) is quantitatively screened out if the
effects of the fire in that compartment are expected to be similar but less severe and
significantly less probable than the fire effects in another fire compartment which is
analyzed (the analysis of this compartment is enveloped by the detailed analysis of the
other compartment). It should be noted that in many cases simplifying and overly
conservative assumptions are made to expedite screening of an area. These assumptions
have been made for the purpose of" screening only" and are not necessarily intended to
parallel Appendix R or FHA evaluation assumptions.

Fire compartments (areas / zones) which are not screened out during this review, are analyzed in
detail in Sections 4.8 and 4.9.

4.6.1 Evaluation of MP2 Fire Compartments

Evaluation of all Millstone Unit 2 fire areas within Table 4.6-1 are described in this section. An
evaluation was performed for each fire area / zone which, during the FCIA Analysis, was
determined to represent an independent or separate fire compartment (meaning that propagation
of fire through the compartment boundaries is not likely). For the large areas, where numerous
safety equipment are present, possible fire effects and consequences are analyzed by evaluating
the survivability of important safety functions like RCS Integrity, RCS Inventory Control,
Secondary Side Cooling, etc.

The following areas were screened out, by inspection, based on either the absence of equipment
that is safety related and is used in mitigating accidents occuring at power or the absence of
equipment that provides an "important to safety" function as modeled in the intemal events PRA.
Therefore, a fire originating within or propagating into the area, would not result in a plant
transient or failure of a mitigating system.

Area Description PRA FHA - ID Apoend. A - ID

o Waste Tank Room AUXB-1 A-ID

O
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r~ o Waste Gas Decay Tank Room AUXB-1 A-lE
's ;

o Waste Gas Comp. Surge Tank Room AUXB-1 A-1F
.

o Boric Acid Evaporator and Tanks Room AUXB-1 A-ll )

o Evaporator and Tank Room AUXB-1 A-lJ |
;

o Ion Exchange Room AUXB-1 A-ll
,

o Sample Area AUXB-1 A-12B
1

o Boronmeter Room AUXB-1 A-12C |

o Spent Fuel Pool & Cask Laydown Area AUXB-1 A-14A )

o Spent Fuel Pool & Fuel Handling Area AUXB-1 A-14C

o Cask Washdown Area AUXB-1 A-14E

o Solid Radwaste Drumming Storage Area RWRD A-17

o Storage Area STRG1 A-18

o HP Access / Control Area AUXB-1 A-19A

o Spent Resin Tank Area STRA A-7

o Old Computer Room OPBR A-26
.

:

o New Computer Room CMPT A-27

o RCP Rebuild Shop Prep. Room RCPSH A-29

o Hydrogen Seal Oil Unit TB T-1B

o DC Switchgear Area TB T-ID

o Turbine Auxiliary Battery Area TB T-1E

o Iron Chromatogarph Room TB T-lO

o Turbine Lube Oil System TB-LO T-2 |

|

o I&C Equipment Storage Room TB T-5

o Intake Structure Hypochlorite Room IS-SHR I-1B
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o Intake Structure, MC Room IS-MC I-lC

o Flammable / Hazardous Waste Storage FHWS Y-3

However, many of these areas were included in the determination of the ignition frequency of
the areas selected for this analysis.

The following sections provide a brief description of the areas evaluated and a summary of the
screening results.

s

4.6.1.1 A-25, Control Room (CR)

The Control Room (CR), located in the Auxiliary Building at elevation 38' 6", has minimum one
and a half hour rated floor, and walls. The CR is also located directly above one portion of the

'
|

Cable Vault (A-24). The drop ceiling is mineral acoustic tile (noncombustible) and the flooring
is carpet tile.

The Control Room contains the control room panels and equipment and cables that are associated
with the safe shutdown of the plant. In addition it contains the instruments and control switches

I
on the panels for safety related systems.

1

The combustible loading of this zone was 13,426 Bru/sq.ft., due to recent renovations the |
|

combustible loading is expected to increase; however, it is still expected to be less than 20,000
Btu /sq.ft.. Hose stations and portable fire extinguishers are available. An ionization smoke
detection system is installed above the control rack, the main control board and a detector is
located in the return air duct. The Control Room system controls are organized on the Main
Control Board (MCB) and on several other panels which are not vital to plant safety.

The control room has a total fire ignition frequency of 9.3E-3/ year. Given this ignition frequency
and the conservative assumption for all Control Room fires operator failure to shutdown from
out side the control room (1.0E-03/ year - screening value) dominates, the CDF for the Control
Room is 9.3E-06/ year. This CDF is above the screening criteria and therefore the Control Room
is selected for a detailed analysis.

Main Control Board (MCB)

The MCB is partitioned into eight panels (C01 through C08). These panels have a front and
back section. Analysis of the MCB is performed per panel, separating the front and back section
when possible (propagation between sections, as well as propagation between two adjacent
panels,is analyzed in Section 4.8). The following are brief descriptions of the major component
controls located on each set (front and back) of panels;

MCB. Panel C01:

Front & back panel section: (Engineered Safeguards Panel)
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LPSI pumps (P-42A & B)O* HPSI pumps (P-41 A, B, & C).

Containment Spray pumps (P-43A & B).

CAR fans (F-14A to D).

An unsuppressed fire in this panel can cause either spurious actuation of HPSI, LPSI,
Containment Spray and/or CAR fans or result in total failure of the Safety Injection and
Containment protection systems to perform their design function.

MCB. Panel C02: c

Front & back panel section: (Chemical Volume and Control System Panel)

Charging pumps (P-18A, B, & C).

Boric acid pumps (P-19A & B) j.

RCP bleed off control j.

VCT indication and control |=

Letdown indication and control l.

i

An unsuppressed fire in this panel can in the spurious actuation of additional Charging pumps
and/or the Boric Acid pumps. Also, total failure of these systems to perform their design function
could result. The MP2 PRA model credits these systems for emergency boration.

O
t MCB. Panel C03:g

|Front & back panel section: (Reactor Coolant System Panel)
|

Reactor coolant pumps |.

PORVs
'

.

Pressurizer indication and control.

An unsuppressed fire in this panel can cause the Reactor Coolant pumps to trip and/or a PORV
LOCA. Which would result in a plant trip.

MCB. Panel C04:

Front panel section: Reactivity Control

Back panel section: Reactor Coolant Pump Controls

An unsuppressed fire in this panel can cause the Reactor Coolant pumps to trip. Which would
result in a plant trip. Also, the potential exists for an inadvertent plant trip to occur.

O
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MCB Panel COS:<

Front & back panel section:
|

1

.

| SG Control.
'

Condensate Pumps.

Main FW Pumps i.

Aux. FW Pumps !.

An unsuppressed fire in this panel can cause a plant transient / trip due to loss of Condensate,
Main FW and/or SG controls and loss of remote AFW control. |

'

MCB. Panel C06: |

Front & back panel section: (Plant Auxiliaries Controls) |
4

Circulating Water Pumps-

Service Water Pumps.

RBCCW Pumps.

TBCCW Pumps.

Ventilation / Heat Exchanger indication and controls.

A fire in this panel can cause a plant transient / trip due to loss Service Water to support other g
plant auxiliaries (RBCCW, Ventilation, EDGs, etc.). W

. MCB. Panel C07:

Front & back side: Turbine Generator Control

Loss of this panel will result in a loss of Turbine Generator control which will eventually result
in a turbine trip and ultimately a reactor trip.

MCB. Panel C08:

Front & back panel sections:

Normal Station Service Transformer indication.

Reserve Station Service Transformer indication.

6.9 KV AC Buses 25A and 25B indication and breaker controls.

4.16 KV AC Buses 24A,24B,24C, and 24D indication and breaker controls.

480 V AC Buses 22A,22B,22C,22D,22E, and 22F indication and breaker controls.

EDG 15G-12U and 15G-13U indication and breaker controls.

MP1 cross connection controls and indication.

DC Buses 201 A and 201B indication.
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: An unsuppressed fire in this panel can cause station blackout (loss of off-site power with the l
Ij inability to either start the Emergency Diesel Generators or use the MP1 cross connection from

the control room). This will occur as a result of spurious trips on the various breakers and
i protective relays. Operators would have to take local control of supply breakers to re-establish

either offsite or emergency power. l,
.

1

4.6.1.2 AUXB-1 (Appendit A Areas; A-1 A, A-1B, A-1C, A-1G, A-1H, A-9, & A-12 A)

For this portion of the analysis AUXB-1 is comprised of seven MP2 Appendix A, Fire Hazard
Analysis (Ref. 4-3) areas.

These Auxiliary Building areas range in elevation form -45'6" to 14'6" and primarily consist of
corridors (Appendix A areas; A-1 A, A-1B, A-1G, & A-12A) within the building.

The majority of the combustible loading within the corridors is attributed to the cables and some
transient combustibles such as clothing. There is an automatic wet pipe sprinkler system above

.

and below numerous cable trays in many locations within these corridors. This area is also
~

equipped with hose stations and portable fire extinguishers. Additional hose stations are available
in adjacent areas. Ionization smoke detectors are installed throughout the area,

i

Among others, RBCCW, Safety Injection, and Residual Heat Removal (RHR) Systems all have
components that could be affected by a fire in this area.

The combined areas have a fire ignition frequency of 3.3E-2/ year. For the purpose of screening,

the results from the MP2 IPE model for the loss of both DC Buses were used to bound the
consequences of failing the equipment in this area since most systems of concern are dependent
on DC power except for the Charging System. Accordingly, unavailability of the backup systems
outside of this area is S.9E-2. The worst case expected core melt frequency due to fire is
2.0E-3/ year, well above the screening criteria. Therefore, this compartment was selected for a
detailed analysis.

For the safety functions of RCS Integrity, potential effects of a fire in this area are discussed
below.

RCS Integrity

Fire has multiple potentials that may result in the loss or degradation of RCP thermal barrier
cooling: ,

i

RBCCW Pumps P-11 A, P-llB, and P-llc are located in this area and have cabling*

routed through this area, so fire has the potential to result in a loss of RBCCW and RCP
thermal barrier cooling.

Service Water supply valves to RBCCW heat exchangers are also located in this zone.*

Their spurious closure, due to fire, would result in loss of RCP thermal barrier cooling.
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4.6.1.3 AUX-2 (Appendix A Areas; A-14B, A-14D, and A-32)

AUX-2 is comprised of three MP2 Appendix A, Fire Hazard Analysis (Ref. 4-3) areas.

These Auxiliary Building areas range in elevation form 14' 6" to 38' 6"(Appendix A areas; A-
14B, A-14D, & A-32).

The combustible loading of the three areas which comprise AUX-2 are 8,429,53,097, and 1,405
BTU /sq.ft., respectively. The majority of the combustible loading within these areas is attributed
to cables, charcoal filters, and some transient combustibles such as wood. There is an automatic
wet pipe sprinkler system above area A-14B. This area is also equipped with hose stations and
portable fire extinguishers. Additional hose stations are available in adjacent areas. Ionization
smoke detectors are installed throughout the area.

AUX-2 contains control and power cabling for the following components / systems; Control Room,
DC Battery Room, & DG Room ventilation, CAR fans A & C, instrument air compressor F-3A,
chilled water pump P-122A, chiller X-A, MC 22E,120V AC panel VR11, and valves 2-MS-65A,
2-MS-201, 2-CS-13.1B.

Screening of AUX-2: As a quantitative screening of AUX-2, a transient is analyzed assuming
the loss of the entire compartment due to fire. The resultant plant transient is conservatively
assumed to be similar to a General Plant Transient coincident with a loss of Facility 1 DC
Switchgear Room Cooling. DC Switchgear Room A has temperature indication within the g
Control Room and requires operators to take compensatory measures to reestablish room cooling.
For purposes of this screening analysis these actions were not credited.

The results from the MP2 IPE model for the loss of DC Bus A the unavailability of the backup
systems outside of this compartment is 6.9E-5. The total fire ignition frequency in the
compartment is 4.7E-3/ year. The worst case expected core melt frequency due to fire is
approximately 3.2E-7/ year, below the screening criteria. This area is quantitatively screened out
from further analysis.

4.6.1.4 A-19B, Hallway Storage Area (STGR2)

This area is located in the Auxiliary Building at elevation 38' 6" and represents a hallway storage
area. The combustible loading for the area is 7,998 BTU /sq.ft. with the combustibles being
primarily comprised of transient combustibles. The area has smoke detectors and an automatic
wet-pipe sprinkler system in the north half of the area.

The diesel exhaust ducts and combustion and room ventilation air ducts are passive components
and are routed through this area. It is conservatively assumed that a fire in the area would render
both diesels inoperable due to smoke ingress which chokes the diesel. However, since no other
safety related equipment is routed through the area no plant transient / trip is expected to occur

(Ref. 4-2 & 4-3).
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Screening of A-19B: The diesels are only required during loss of normal power events. Thus,
the unavailability of the diesel generators due to fire in this zone can be compared with the
unavailability of diesels due to intemal failures. From the MP2 IPE model, the unavailability of
both diesels due to internal common cause failures to start is 3.7E-04. Fire ignition frequency
for this area is 9.7E-4/ year. Probability to have a fire-related loss of both diesels during the
required mission time of 24 hours is 2.7E-6. Therefore, the unavailability of both diesels due
to fire in this area (A-19B) is small compared with the unavailability due to intemal common
cause failures. This area is quantitatively screened out from further analysis.

4.6.1.5 A-33, Ventilation Equipment Room, (HVAC)

'

This area is located in the Auxiliary Building at elevation 38' 6". The combustible loading for
the area is 11,391 BTU /sq.ft.. The combustibles are primarily comprised of charcoal filters and
cable insulation. The area has ionization smoke detectors and high temperature alarms for the
charcoal filters. A hose station is available in the area along with portable fire extinguishers

The area contains ventilation equipment associated with the following areas; Control Room, East4

480V Load Center, Cable Vault, and "B" DC Switchgear & Battery Room. Also, located within
the area are MC 22-2F and control & power cables for chilled water pump P-122B, chiller X-.

169B, valves 2-FW-44,2-MS-202,2-MS-65B, and 120V panel VR21. For screening purposes
it was conservatively assumed that a fire in the area would render all of the equipment associated

O
with this area inoperable. Control Room ventilation failure is also expected to occur, however,
operators would to take measures to re-establish adequate ventilation for the Control Room.

.

Screening of A-33: For the quantitative screening of A-33, a transient is analyzed assuming the
loss of the entire compartment due to fire. The resultant plant transient is conservatively
assumed to be similar to a General Plant Transient coincident with a Loss of Facility II DC
Switchgear Room Cooling. DC Switchgear Room B has temperature indication within the Control
Room and requires operators to take compensatory measures to reestablish room cooling. For
purposes of this screening analysis, these actions were not credited.

The results from the MP2 IPE model for the loss of DC Bus B the unavailability of the backup
systems outside of this compartment is 7.3E-5. The total fire ignition frequency in the

;

compartment is 4.8E-3/ year. The worst case expected core melt frequency due to fire is
approximately 3.5E-7/ year, below the screening criteria. This area is quantitatively screened out
from further analysis.

,

4.6.1.6 A-24, Cable Vault (CV-AB)

The Cable Vault, located in the Auxiliary Building at elevation 25' 6", has a minimum one and
a half hour rated walls and ceiling.*

' " ' ' * ' ' ' ' ' ' " ' ' " ' ' " ' ' ' ' " ' ' ' ' ' " * " ' ' ' ' ' ' ~ ' ' ' ' ' ' ' ' " " ' ' ' " ' ' ' " " ' ' " ' ' ' " '(J 'e'm"pera"ture, heat rate-of-rise, and cross-zoned ionization / photoelectric fire detection system. Ant

automatic wet pipe water fire suppression system specifically designed for cable tray fires is
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installed in the area. In addition, portable fire extinguishers (in the area) and a hose cabinet (in
an adjacent area) are available for suppression.

The majority of equipment power and control cables are routed through this fire compartment.
Because of the importance of this area to plant safety and the combustible loading in combination
with ignition frequency, this compartment has been selected for a detailed analysis. !

4.6.1.7 A 4, HPSI Swing Pump Room i

The HPSI Swing Pump Room is a located in the Auxiliary Building at elevation (-) 45' 6". The
fire area is has a minimum fire barrier rating of one and a half hours. The combustible loading
of this area is negligible. An ionization smoke detector is located in the area which alarms in
the Control Room. Manual suppression from the hose station or portable fire extinguishers
located in adjacent fire area A-1 A and are relied upon in the event of a fire in this area.

The main effect of the fire in this area will be loss of the swing HPSI pump, P-41B. The loss
of this due to fire will not result in an automatic plant trip. Facilities Z1 and 22 related ESF
components will still be available and unaffected. .

Screening of A-4: Due to the limited effect of a fire in this area, this area is qualitatively
screened out from further analysis.

4.6.1.8 A-13,480V MC B61 & B41 A (MCCB61)

The 480V Motor Control Centers (MC) B61 & B41 A area located in the Auxiliary Building at i

elevation 14' 6". The fire area is has a minimum fire barrier rating of one and a half hours. Tl'e
combustible loading of this area is 37,099 Btu /sq.ft. An ionization smoke detector is located in
the area which alarms in the Control Room. Manual suppression from the hose station or

'

portable fire extinguishers located in adjacent fire area A-12A and are relied upon in the event
of a fire in this area.

The main effect of the fire in this area will be loss of MCCs B61 and B41 A which in turn result
in the loss of control for the following components; 4160V Switchgear B Room fan F-133, ESF
Room B air recire, fan F-ISB, DG B vent. fan F-38B, East 480V Room fan F-52, DC Switchgear
Room B fan F-54B, Charging Pumps P-18B & P-18C, Boric Acid Pumps P-19A & P-19B,120V
panel IAC-2, and valves 2-CH-514, 2-CS-16.lB, 2-CS-4.lB, 2-HV-255B, 2-HV-256B, 2-RB-
30.1 B, 2-RB-37.2B, 2-RC-001, 2-RC-002, 2-RC-003, 2-RC-405, 2-SI-412, 2-SI-616, 2-SI-626,
2-SI-634, 2-SI-635, 2-SI-636, 2-SI-644, 2-S I-645, 2-SI-646, 2-S I-652, 2-SI-653, 2-S I-662, 2-SW-
90B, & 2-SW-90C. Facility Z1 relate HPSI and LPSI will still be available and unaffected.

Screening of A-13: For the quantitative screening of A-13, a transient is analyzed assuming the
loss of the entire compartment due to fire. The resultant plant transient is conservatively
assumed to be similar to a General Plant 'Iransient coincident with a loss of Facility Z2 DC
Switchgear Room Cooling and Facility Z2 ESF Room Cooling. DC Switchgear Room B has
temperature indication within the Control Room and requires operators to take compensatory
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measures to reestablish room cooling. For purposes of this screening analysis these actions were
not credited.

The results from the MP2 IPE model for the loss of DC Bus B the unavailability of the backup
systems outside of this compartment is 7.3E-5. The total fire ignition frequency in the
compartment is 5.lE-3/ year. The worst case expected core melt frequency due to fire is
approximately 3.7E-7/ year, below the screening criteria. This area is quantitatively screened out
from further analysis for this transient.

4.6.1.9 PN-W, West Pen. Area (Appendix A Areas; A-8B, A-8C, A-8D, & A-8E)

The West penetration area (PN-W) is locate in the Auxiliary Building and is comprised of four
Appendix A fire areas; A-8B, A-8C, A-8D, and A-8E, which range in elevation from (-)25' 6"
to 38' 6". These areas were combined since they are connected via floor gratings from one level
to another. The combustible loading in these areas are 22,487 BTU /sq.ft, 8,985 BTU /sq.ft.,
20,743 BTU /sq.ft., and 2,278 BTU /sq.ft., respectively. Ionization smoke detectors are provided
in areas A-8C and A-8D. Manual suppression from the hose stations or portable fire ,

extinguishers located in adjacent fire areas of the Auxiliary Building are relied upon in the event |
'

of a fire in this area.

The PN-W area contains certain Facility 22 MOVs, AOVs, along with control, power, and
instrumentation cabling routed through the area for other facility 22 components. The followingq

Q components are located or could be affected by a fire in this area:

Valves (MOVs & AOVs);

2-AC-5, 2-AC-6, 2-AC-57, 2-CH-089, 2-C H-1 10P, 2-CH-198, 2-CH-201 P, 2-CH-429, 2-CH-505,
2-CH-506, 2-CH-516, 2-CH-517, 2-CH-519, 2-CS-4.l A, 2-EB-91, 2-EB-92, 2-FW-5B, 2-FW-
43B,2-IA-27.1,2-MS-64B & 65B,2-MS-190B & 191B,2-MS-202,2-MS-239 to 246,2-MS-294, 1

2-RB-28.1B & 28.1D,2-RB-28.2B & 28.2D,2-RB-28.3B & 28.3D,2-RB-30.1 A & 30.1B,2-RB-
37.2A & 37.2B,2-RC-001 to 003,2-RC-45,2-RC-100F,2-RC-404 to 406,2-RC-416 & 417,2-
RC-424 & 425,2 SI-615 to 617,2-SI-625 to 627,2-SI-634 to 637,2-SI-644 to 647, and 2-SI-
652

CAR Fans;

F-14B & 14D

Charning Pumps:

P-18B & 18C

Level. Pressure. & Temnerature Trammitters;

LT-103, LT-110 & 110Y, LT-lll3B & 1113D, LT-ll23B & ll23D, LT-206 & 208, LT-5273
& 5274, LT-5282, PT-100Y, PT-1013B &l013D, PT-1023B & 1023D, PT-102B & 102B-1, PT-
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102D, PT-103, PT-4224, PT-8115 & 8116, TE-112CB & 112CD, TE-112HB & 112HD, TE-
121X, TE-122CB & 122CD, TE-122HB & 122HD, and TE-125

O
Upon review of these components (many of which are considered non-risk significant) it was
determined that the most limiting transient resulting from a fire in the area would be a General
Plant Transient (GPT) with Facility Z2 unavailable. A fire in this area could potentially result
in a GPT from the inadvertent opening of atmospheric steam dump valve (2-MS-190B). This
valve is normally closed and fails closed on loss of either motive or control power. Therefore,
a fire in the area would need to result in a sustained hot short on the valve for this transient
scenario. In conservatively assuming that a sustained hot short results in failing the valve open,
the transient is assumed similar to a GPT from the MP2 IPE with only Facility Z1 available.

Screenine of PN-W: From the MP2 IPE model, the GPT initiator frequeny is 3.1/ year. The fire
ignition frequency for this area is 3.lE-3/ year. It was assumed this transient will result in a
(GPT), given a fire in this area. From the MP2 IPE model the GPT event tree was requantified
with the following changes: the GPT initiator frequency was redefine as 3.lE-3/ year and the
components mentioned above; which were modeled in the IPE, were redefined as failed. The
calculated MP2 backup system unavailability for Facility 21 is 4.0E-5; Thus, the core damage
frequency due to fire in the area is 1.2E-7/ year (does not factor in the probability of a
coincidental hot short) due to a fire in the area. This is below the screening criteria. Therefore,
this area is quantitatively screened out from further analysis.

4.6.1.10 T-8, West Cable Vault (CV-W)

O
The Turbine Building West Cable Vault is located in the Turbine Building at elevation 45' 0".
The fire area has a minimum fire barrier rating of one and a half hours. The combustible loading
of this area is from cabling and is 48,095 Btu /sq.ft. Ionization smoke detectors are located in
the area and alarm in the Control Room. Suppression is provided via an automatic sprinkler
spray system over the cable trays. Additional suppression from a hose station or portable fire
extinguishers located in adjacent fire area (operating floor / turbine deck, T-lC) are available in
the event of a fire in this area.

The area contains control and power cabling for the following components; circuit breakers - DG
15G-13U, CB 2S3-24B-2, CB 22S2-25B-2, CB 22S3-24D-2, CB 24D-1T, CB 24D-2T, CB 24D7-
2, and CB 2S2-25B-2; pumps - RBCCW P-11C, Condensate P-2C, HPSI P-41C, LPSI P-42B,
Containment Spray P-43B, Service Water P-SC, Cire. Water P-6B & P-6D, and motor driven
AFW Pump P-9B.

'Ibe main effect of a fire in this area will be loss of power to the Facility Z2 4160V bus 24D,
due to either power cable or circuit breaker failures form the NSST and the RSST. For this
analysis it was conservatively assumed that a fire in this area could potentially result in a partial
loss of normal power transient .

Screenine of T-8: The unavailability of the bus due to fire in this area can be compared with
|

the unavailability of the bus due to intemal failums. From the MP2 IPE model, the unavailability I

for the bus due to intemal failures is 9.19E-5/ demand. The fire ignition frequency for this area h|
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is 7.3E-4/ year. The probability to have a fire-related loss of these Facility Z2 bus during the<

required mission time of 24 hours is 2.0E-6. Therefore, the unavailability of the bus due to fire
,
' in this area is small compared with the unavailability due to intemal failures.
.

Additionally, it was conservatively assumed that a ten percent probability exists that this transient
will result in a total LNP (MP2 IPE does not model partial LNPs), given a fire in this area.

,

From the MP2 IPE model, the LNP initiator frequency was redefine as 7.3E-5/ year and bus 24Di

failed. The calculated MP2 core damage frequency due to fire in the area is 4.4E-8/ year, below
the screening criteria. This area is quantitatively screened out from further analysis.

,

4.6.1.11 T-10,6.9KV & 4.16KV Swgr. Rm. (SWGR-W)

The 6.9KV & 4.16KV Switchgear Room is a located in the Turbine Building at elevation 54' 6".
The fire area has a minimum fire barrier rating of one and a half hours. The combustible loading
of this area is 4,727 Btu /sq.ft. Ionization smoke detectors are located in the area. Manual
suppression from the hose station or portable fire extinguishers located in adjacent fire area
(operating floor / turbine deck, T-lF) and are relied upon in the event of a fire in this area.

The main effect of a fire in this area will be loss of the Facility Z2 6.9KV and 4160V buses and4

switchgear. For this analysis it was conservatively assumed that a fire in this area could*

potentially result in a partial loss of normal power transient .

i Screening of T-10: The unavailability of the bus due to fire in this area can be compared with
the unavailability of the bus due to internal failures. From the MP2 IPE model, the unavailability
for the bus due to intemal failures is 9.19E-5/ demand. The fire ignition frequency for this area
is 2.3E-3/ year. The probability to have a fire-related loss of these Facility 22 bus during the
required mission time of 24 hours is 6.3E-6. Therefore, the unavailability of the bus due to fire
in this area is small compared with the unavailability due to intemal failures."

.
Additionally, it was conservatively assumed that a ten percent probability exists that this transient

| will result in a total LNP (MP2 IPE does not model partial LNPs), given a fire in this area.
From the MP2 IPE model, the LNP initiator frequency was redefine as 2.3E-4/ year and bus 24D
failed. The calculated MP2 core damage frequency due to fire in the area is 1.4E-7/ year, well
below the screening criteria. This area is quantitatively screened out from father analysis.

4.6.1.12 TB, (Appendix A Areas; T-1 A, T-1C, & T-1F)<

~

Fire area TB is comprised of Appendix A zones T-1A, T-1C, and T-1F. The exterior walls,
ceiling, floor, interior walls, penetrations, and doors of this fire area have various ratings or
exemptions.

These zones are located in the Turbine Building will be analyzed as a single area. The interior
;

walls, penetrations, and doors of this fire area have various ratings or exemptions. They have
been combined because of the potential for fire propagation between the zones.
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The Turbine Building general area (T-1 A, elevation 14' 6") has a combustible loading of 37,726
Bru/sq.ft.. The Turbine Building general area (T-lC, elevation 31' 6") has a combustible loading

' iof 43,161 Btu /sq.ft.. The Turbine Building turbine deck area (T-1F, elevation 54' 6") has a
combustible loading of 25,917 Btu /sq.ft.. The floors separating these areas have open fisor grates
which allows propagation betwecn these areas of the Turbine Building. The Turbine Building |

has a large combustible loading, however, this is concentrated in a limited number of areas within
the Turbine Building. Note that moct of the Turbine Building is protected by a sprinkler system.

;

Automatic detection systems are provided in these zones / areas. All the areas have some type of
localized automatic suppression systems over certain components that have specific fire
suppression needs as well as numerous manual hose stations and fire extinguishers.

This large area contains feedwater associated equipment which includes MFW and Condensate
Pumps, feedwater flow control and bypass valves, and feedwater isolation valves. It also contains
and high pressure steam dump isolation valves. The instmment and station air compressors and ,

valves are also located in this area, among other things. !
l

!

Fire in this area has the potential to affect Secondary Side Cooling by resulting in a loss of MFW {
and the AFW pumps. Service water power cables ate also routed through the area which would j

render SW unavailable thus affecting the Emergency DGs. Additionally, electrical bus cross-tie
control and power cables are routed through the area which results in potentially nonrecoverable
loss of offsite power. Thus, an unsuppressed fire in the Turbine Building could potentially result
in a station blackout with no feed and bleed capabilities, ie, core damage.

These Turbine Building areas have numerous fire sources. Therefore, the Turbine Building has
a high fire ignition frequency of 5.8E-2/ year. Assuming a worst case unsuppressed fire, based
upon this ignition frequency, would result in core damage approximately every 17 years. Based
upon nuclear plant operating history and the history of fires in nuclear plants, an unsuppressed
Turbine Building fire that leads to a total loss of the Turbine Building and its equipment is highly
improbable. Therefore, this area will be analyzed in detail for credible fire scenarios and their
potential contribution to core damage. Typical scenarios for the Turbine Building would be fires
which result in loss of MFW and/or Control Air (Instrument & Service). This is dependent upon
factors such as spatial interactions which govems time to damage, availability of
automatic / manual suppression, and availability of backup systems. The un.vailability of backup
systems, given the initiating event of a loss of MFW, from the MP2 IPE Analysis, is 1.6E-5.
The unavailability of backup systems, given the initiating event of a loss of control air, from the
MP2 IPE Analysis,is 2.5E-4. Therefore, CDF due to fires (assuming total Turbine Building fire
ignition frequency) resulting in a loss of MFW is 9.2E-7/ year, and CDF due to fires resulting in
a loss of Control Air is 1.4E-5/ year. Therefore, a detailed analysis is necessary to evaluate the
probability of a fire large enough to disable the Control Air System.

4.6.1.13 T-3, Motor Driven Auxillary Feed Pump (MDAFW) Pit

The Motor Driven Auxiliary Feedwater (MDAFW) Pump Room is a located in the Turbine g
Building at elevation l' 6". W
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The combustible loading of this area is negligible. Photoelectric detectors are located in the area. .

Manual suppression from the hose station or portable fire extinguishers, located in fire zone T. !
1 A, are available and relied upon in the event of a fire in this area.

|The main effect of a fire in this area would be loss of the MDAFW pumps. Loss these pumps,
due to a fire, would not result in en automatic plant trip. The MFW and Turbine Driven AFW
Pumps would still be available and unaffected.

Screenina of T-3: The unavailability of the MDAFW pumps due to fire in this zone can be
compared with the unavailability of thq MDAFW pumps due to internal failures. The failure of
the MDAFW pumps due to a fire in the area is not expected to result in a plant trip. From the
MP2 IPE model, the unavailability of both motor-driven AFW pumps, due to internal failures to
start, is 1.28E-03/ demand. Fire ignition frequency for this area is 8.8E-4/ year. The probability i

to have a fire-related loss of the MDAFW pumps during the required mission time of 24 hours
is 2.4E-6. Therefore, the unavailability of the pumps due to fire in this area is small compared
with the unavailability due to intemal failures. This area is quantitatively screened out from j
further analysis. !

|
,

l

4.6.1.14 CHGPMP, Charging Pump Room and Degasifier Area (Appendix A Areas; A-6A j

& A-6B)

The area CHGPMP, located in the Auxiliary Building at elevation (-)25' 6", has three hour rated
walls on three sides and the east wall has an opening for access. Access to this area is via a
locked gate from Appendix A fire zone A-1B (AUX-1). The area is comprised of Appendix A
fire zones A-6A (Charging Pumps Area) and A-6B (Degasifer Area). i

The combustible loading in these zones is 39,427 and 15,253 Btu /sq.ft.; respectively, mainly from
cable insulation and lube oil. Fire suppression can be accomplished with either the hose station
or portable fire extinguishers located in fire zone A-1B. A sprinkler water curtain system
immediately outside CHGPMP is installed to ensure that a fire can not propagate into or out of
area AUX-1. Ionization smoke detectors are installed at the entrance to this area and in adjacent

fire zone A-1B.

The Charging Pumps are credited in the MP2 level 1 PRA for delivering borated water for the
purpose of emergency boration. (They are not credited for injection purposes). The loss of the |

1

Charging Pumps is not expected to result in a plant trip iflost due to a fire in this area. The loss
of Charging Pumps is not considered as a transient initiator. The MP2 IPE credits Charging
Pumps for mitigating ATWS events.

Screenino of CHGPMP: The analysis for Charging Pump unavailability due to fire in this area
'

is compared with the internal common mode failure probability of the pumps. The demand
failure rate of a pump from the MP2 IPE data is 3.62E-5. Fire frequency in this area is
2.7E-3/ year. Probability to have a fire-related loss of the CHGPMP during the required mission
time of 24 hours is 7.4E-6, small compared to the unavailability due to intemal unavailabilities.g Therefore, this zone can be quantitatively screened out since expected Charging Pumpg
unavailability due to fire is small compared to unavailability due to intemal pump failures.
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Additionally, the MP2 IPE models for consequential ATWS events for GPT, LNP, and loss of
MFW event tree quantifications were reviewed. Form this review it was detennined that the
MP2 core damage frequency due to fire in the area would be less than 1.0E-9/ year due to a fire
in the area. This is below the screening criteria; therefore, this area is quantitatively screened
out from further analysis.

4.6.1.15 A-8A, Facility Z1 ESF Room

The Facility Z1 ESF Room is a located in the Auxiliary Building at elevation (-)45' 6". The fire
area has a minimum fire barrier rating of one hour. The combustible loading of this area is 9,318
Btu /sq.ft. Ionization smoke detectors are located in the area. Manual suppression from the hose
station or portable fire extinguishers located in adjacent fire area A-1 A and are relied upon in the
event of a fire in this area.

The main effect of a fire in this area will be loss of the following Facility 21 components:
Contamment Spray Pump P-43A, Shutdown Heat Exchanger X-23A, HPSI pump P-41 A, and
LPSI pump P-42A. The loss of this equipment will not result in an automatic plant trip.

Screening of A-8A: The unavailability of these components, due to fire in this area, can be
compared with the unavailability of these components due to intemal failures. From the MP2
IPE model, the sum of the unavailabilities for these components due to internal failures to start
is 3.9E-03/ demand. The fire ignition frequency for this area is 2.0E-3/ year. The probability to
have a fire-related loss of these Facility 21 pumps during the required mission time of 24 hours
is 5.5E-6. Therefore, the unavailability of the pumps, due to fire in this area, is small compared
with the unavailability due to intemal failures. h
Additionally, given a fire in this area, it is assumed operators would manually trip the plant.
From the MP2 IPE model, for a manual trip with loss of one train of high and low pressure
injection, the unavailability of the backup systems is 1.4E-6. Given an area ignition frequency
of 2.0E-3/ year, the expected core damage frequency, due to fire in the area, is 2.8E-9. (Well
below the screening criteria). This area is quantitatively screened out from further analysis.

4.6.1.16 A-3, Facility Z2 ESF Room

The Facility 22 ESF Room is a located in the Auxiliary Building at elevation (-)45' 6". The fire
area has a minimum fire barrier rating of one hour. The combustible loading of this area is
12,196 Btu /sq.ft Ionization smoke detectors are located in the area. Manual suppression from
the hose station or portable fire extinguishers located in adjacent fire area A-1 A and are relied
upon in the event of a fire in this area.

The main effect of a fire in this area will be loss of the following Facility 22 components:
Containment Spray pump P-43B, Shutdown Heat Exchanger X-23B, HPSI Pump P-41C, and
LPSI Pump P-42B. The loss of this equipment will not result in an automatic plant trip.

Screenine of A-3: The unavailability of these components, due to fire in this area, can be
compared with the unavailability of these components riue to internal failures. From the MP2 h
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IPE model, the sum of the unavailabilities for these components due to internal failures to start

O' is 3.9E-03/ demand. The fire ignition frequency for this area is 2.0E-3/ year. The probability to
have a fire-related loss of these Facility Z2 pumps during the required mission time of 24 hours
is 5.5E-6. Therefore, the unavailability of the pumps due to fire in this area is small compared
with the unavailability due to internal failures.

Additionally, given a fire in this area, it is assumed operators would manually trip the plant.
From the MP2 IPE model, for a manual trip with loss of one train of high and low pressure
injection, the unavailability of the backup systems is 1.4E-6. Given that the ignition frequency
for the area is 2.0E-3/ year, the expected core damage frequency due to fire in the area is 2.8E-9.
(well below the screening criteria). This area is quantitatively screened out from further analysis.

4.6.1.17 A-15, Emergency Diesel Generator Room A (DGR-A)

The Emergency Diesel Generator Room A, located in the Auxiliary Building at elevation 14'-
6", has a three hour rating for the stmetural steel in the ceiling and three hour rated walls. A
floor drain is installed to receive spilled flammable liquids in the general area of the diesel and
to keep oil spills from the diesel's control panel.

This zone contains large amounts of combustible material such as lube oil, diesel fuel, and cable.
This gives the zone a combustible loading of 333,000 Btu /sq.ft.. An automatic pre-action water
sprinkler system is provided over the diesel generator which protects the diesel and the structural

n) steel in the ceiling. A hydrant is located outside this area and a hose station is available in the(
Auxiliary Building. Inaddition, portable fire extinguishers are available within the general area.
The ionization smoke detection system, when alarmed, will activate the automatic pre-action ,

sprinkler system.

Numerous components connected with the operation of Diesel Generator A are located in this
fire area. They include Diesel Generator H-7A, Service Water Bypass AOV 2-SW-231 A, Service
Water Inlet AOV 2-SW-89A, 480 VAC panel,125 VDC panel, Diesel Exhaust Fan, and
motor-operated dampers. Almost any fire in this zone will have the potential to disable DG H-
7A.

SGmenina of A-15: As a quantitative screening of A-15, the unavailability of DG H-7A due to
fire, was compared to the random failure due to internal events of the IPE. The loss of a diesel
due to a fire is not expected to result in a plant trip. The diesels are only required for loss of
otisite power events. From the MP2 IPE, the unavailabilities of a diesel due to intemal failures
to start or OOS for maintenance are 9.83E-3 and 1.02E-2, respectively. The ignition frequency
for the area is 1.6E-2/ year. The probability to have a fire-related loss of the diesel during the
required mission time of 24 hours is 4.8E-5. Therefore, the unavailability of the diesel due to
fire in this area is small compared with the unavailability due to internal failures. This is
justification for quantitative screening of this area.

4.6.1.18 A-31, Diesel Oil Day Tank Room A (DGDT-A)
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The Diesel Oil Day Tank Room A, located in the Auxiliary Building at elevation 38' - 6", has
three-hour rated ceiling and walls. A floor drain is installed to receive spilled flammable liquids g
in the general area to keep oil spills from accumulating. W

This zone contains a large amount of combustible material in the form of diesel fuel oil which
gives the zone a combustible loading of 5,363,397 Bru/sq.ft.. An automatic wet-pipe sprinkler
system is provided over the Diesel Day Tanks. No fire or smoke detection system is provided
for this area.

The effect of loosing the Diesel Day. Tank A to a fire would result in the respective loss of its
associated diesel generator. No plant trip is expected to occur as a result of a fire in this area
and the diesels are only required for loss of offsite power events.

Screeninc of A-31: As a quantitative screening of A-31, the unavailability of DG H-7A due to
a fire in the diesel day tank A room was compared to the random failure of the diesel due to
intemal events of the IPE. From the MP2 IPE the unavailabilities of a diesel due to intemal
failures to start or OOS for maintenance are 9.83E-3/ demand and 1.02E-2/ demand, respectively.
The ignition frequency for the area is 7.3E-4/ year. The probability to have a fire-related loss of
the diesel during the required mission time of 24 hours is 2.0E-6. Therefore, the unavailability
of the diesel due to fire in its respective diesel oil day tank area is small compared with the
unavailability due to internal failures. This is justification for quantitative screening of this area.

4.6.1.19 A-16, Diesel Gen. Room B (DGR-B)

The Diesel Room B, located in the Axuiliary Building at elevation 14' - 6", has a three hour
rating for the structural steel in the ceiling and three hour rated walls. Floor drains are installed
to receive spilled flammable liquids in the general area of the diesel and to keep oil spills from
the respective diesel's control panel.

This zone contains large amounts of combustible material such as lube oil, diesel fuel, and cable
which gives the zone a combustible loading of 135,177 Btu /sq.ft.. An automatic pre-action water
sprinkler system is provided over the diesel generator wich protects the diesel and the structural
steel in the ceiling. There is no automatic suppression system over the electrical equipment or
at the south end of the room. A hydrant is located outside this area and a hose station is
available in the Auxiliary Building. In addition portable fire extinguishers are available within
the general area. The ionization smoke detection system, when alarmed, will activate the
automatic pre-action sprinkler system.

Numerous components connected with the operation of Diesel Generator B are located in this fire
area. They include Diesel Generator H-7B, Service Water Bypass AOV 2-SW-231B, Service
Water Inlet AOV 2 SW-89B, 480 VAC panel,125 VDC panel, Diesel Exhaust Fan, and
motor-operated dampers. Almost any fire in this zone will have the potential to disable DG H-
7B.

Screening of A-16: As a quantitative screening of A-16, the unavailability of DG H-7B due to g
fire was compared to the random failure due to internal events of the IPE. The loss of a diesel W
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due to a fire is not expected to result in a plant trip. The diesels are only required for loss of |
e

offsite power events. From the MP2 IPE the unavailabilities of a diesel due to internal failures
;

to start or OOS for maintenance are 9.83E-3 and 1.02E-2, respectively. The ignition frequency!

: for the area is 1.6E-2/ year. The probability to have a fire-related loss of the diesel during the

| required mission time of 24 hours is 4.8E-5. Therefore, the unavailability of the diesel due to
j fire in this area is small compared with the unavailability due to internal failures. This is 1

i justification for quantitative screening of this area.
.

! l
! I

j 4.6.1.20 A-30, Diesel Oil Day Tank Room B (DGDT-B) |

'
!

j The Diesel Oil Day Tank Room B, located in the Auxiliary Building at elevation 38' - 6", has j

| three-hour rated ceiling and walls. A floor drain is installed to receive spilled flammable liquids !

i in the area to keep oil spills from accumulating. j
i

i This zone contains a large amount of combustible material in the form of diesel fuel oil which
gives the zone a combustible loading of 5,360,397 Btu /sq.ft.. An automatic wet-pipe sprinkler
system is provided over the Diesel Day Tanks. No fire or smoke detection system is provided
for this area.

The effect of loosing the Diesel Day Tank B to a fire would result in the respective loss of its ,

associated diesel generator. No plant trip is expected to occur as a result of a fire in this area ,

p and the diesels are only required for loss of offsite power events. i

V i
'

Screenine of A-30: As a quantitative screening of A-30, the unavailability of DG H-7B due to
a fire in the Diesel Day Tank B room was compared to the random failure of the diesel due to ,

internal events of the IPE. From the MP2 IPE the unavailabilities of a diesel due to internal |

failures to start or OOS for maintenance are 9.83E-3/ demand and 1.02E-2/ demand, respectively.
The ignition frequency for the area is 7.3E-4/ year. The probability to have a fire-related loss of
the diesel during the required mission time of 24 hours is 2.0E-6. Therefore, the unavailability
of the diesel due to fire in its respective diesel oil day tank area is small compared with the
unavailability due to internal failures. This is justification for quantitative screening of this area.

4.6.1.21 A-20, East DC Switchgear Room (DCEQ-E)

This area is located in the Auxiliary Building at elevation 14'- 6". The combustible loading for
the area is 20,111 BTU /sq.ft. with the combustibles being primarily comprised of cable
insulation. The area has cross-zoned ionization smoke detectors and high temperature alarms.
The area suppression system is a total area Halon 1301 flooding system. Additional hose stations
and portable fire extinguishers are available in adjacent areas.

The area contains the following equipment; DC bus 201A,125V DC panels DV10 & DV30,
120V AC panels VA10, VA30, & VR11, battery chargers 201 A & 201C, inverters INV-1 & i

O INV-3, motor-generator set A, static switches VS1 & VS3, reactor trip switchgear, CEDS logic |
!

panels, transfer switch RS1, transformers UACl, UAC3, and control rod drive panels RC07A &
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RC07B. For screening pmposes it was conservatively assumed that a fire in the area would
under all of the equipment associated with this area inoperable.

Screenine of A-20: For the quantitative screening of A-20, a transient is analyzed assuming the
loss of the entire compartment due to fire. The resultant plant transient is assumed to be
similar/ identical to the effects of a loss of DC Bus 201 A initiator from the MP2 IPE.

The results from the MP2 IPE model for the loss of DC Bus 201 A, the unavailability of the
backup systems outside of this compartment is 6.9E-5. The total fire ignition frequency in the
compartment is 7.7E-3/ year. The worst case expected core melt frequency due to fire is
approximately 5.3E-7/ year, well below the screening criteria. This area is quantitatively screened
out from further analysis

4.6.1.22 A-22, East Battery Room (BATT-E)

This area is located in the Auxiliary Building at elevation 14'- 6". The area boundaries have a
minimum one and a half hour fire rating. The combustible loading for the area is 97,300
BTU /sq.ft. with the combustibles being primarily comprised of batteries and cable insulation.
The area has ionization smoke detectors and portable fire extinguishers are available outside the
area.

The area contains the following equipment; DC battery 201A, disconnect switch, computer
battery, and spare battery cells with charger. For screening purposes it was conservatively
assumed that a fire in the area would render all of the equipment associated with this area
inoperable.

Screenine of A-22: From the MP2 Plant IPE data, an intemal failure rate of battery output is
2.7E-6/ hour, which corresponds to an annual frequency of 3.2E-2/ year. The frequency of a fire
in this zone is 1.8E-3/ year. Because the frequency of losing the battery due to fire is small
compared to the frequency oflosing the battery due to intemal failures, and since the loss of the
battery will not directly affect any safety functions, this area is quantitatively screened out.

Additionally, for the quantitative screening of A-22, a transient is analyzed assuming the loss of
the entire compartment due to fire. The resultant plant transient is conservatively assumed to be
similar/ identical to the effects of a loss of DC Bus 201 A initiator from the MP2 IPE. This plant
transient could potentially occur if the bus / battery protection breaker failed allowing the battery
fault to propagate to the bus. For purposes of this analysis the protection breaker was not
credited.

The results from the MP2 IPE model for the loss of DC Bus 201 A, the unavailability of the
backup systems outside of this compartment is 6.9E-5. The total fire ignition frequency in the
compartment is 1.8E-3/ year. The worst case expected core melt frequency due to fire is
approximately 1.2E-7/ year, well below the screening criteria. This area is quantitatively screened
out from further analysis

O
(
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4.6.1.23 A-21, West DC Equip. Room (DCEQ-W)

O This area is located in the Auxiliary Building at elevation 14' - 6". The combustible loading for
the area is 16,491 BTU /sq.ft. with the combustibles being primarily comprised of cable
insulation. The area has cross zoned ionization smoke detectors and high temperature alarms.
The area suppression system is a total area Halon 1301 flooding system. Additional hose stations
and portable fire extinguishers are available in adjacent areas.

The area contains DC bus 201B,125V DC panels DV20 & DV40,120V AC panels VA20 &
VA40, battery charger 201B, inverters INV-2 & INV-4, motor-generator B, VR21, VS-2 and VS-
4, Transformers UAC2 and UAC4, and RS2. For screening purposes it was conservatively
assumed that a fire in the area would render all of the equipment associated with this area
inoperable.

Screening of A-21: For the quantitative screening of A-21, a transient is analyzed assuming the
loss of the entire compartment due to fire. The resultant plant transient is assumed to be
similar/ identical to the effects of a loss of DC Bus B initiator from the MP2 IPE.

The results from the MP2 IPE model for the loss of DC Bus B, the unavailability of the backup
systems outside of this compartment is 7.3E-5. The total fire ignition frequency in the
compartment is 7.lE-3/ year. The worst case expected core melt frequency due to fire is
approximately 5.1E-7/ year, well below the screening criteria. This area is quantitatively screened

O
out from further analysis.

4.6.1.24 A-23, West Battery Room (BATT-W)

This area is located in the Auxiliary Building at elevation 14'- 6". The area boundaries have a
minimum one and a half hour fire rating. The combustible loading for the area is 55,663
BTU /sq.ft. with the combustibles being primarily comprised of batteries and cable insulation.
The area has ionization smoke detectors and portable fire extinguishers are available outside the*

area.

The area contains the only contains DC battery 201B and its associated disconnect switch. For
screening purposes it was conservatively assumed that a fire in the area would render all of the
equipment associated with this area inoperable.

Screenine of A-23: From the MP2 Plant IPE data, an intemal failure rate of battery output is
2.7E-6/ hour, which corresponds to an annual frequency of 3.2E-2/ year. The frequency of a fire
in this zone is 1.6E-3/ year. Because the frequency of losing the battery due to fire is small
compared to the frequency oflosing the battery due to intemal failures, and since the loss of the
battery will not directly affect any safety functions, this area is quantitatively screened out.

Additionally, for the quantitative screening of A-23, a transient is analyzed assuming the loss of
the entire compartment due to fire. The resultant plant transient is conservatively assumed to bes
similar/ identical to the effects of a loss of DC Bus 201B initiator from the MP2 IPE. This plant(
transient could potentially occur if the bus / battery protection breaker failed allowing the battery
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fault to propagate to the bus. For purposes of this analysis the protection breaker was not
credited.

The results from the MP2 IPE model for the loss of DC Bus 201B, the unavailability of the
backup systems outside of this compartment is 7.3E-5. The total fire ignition frequency in the
compartment is 1.6E-3/ year. The worst case expected core melt frequency due to fire is
approximately 1.2E-7/ year, well below the screening criteria. This area is quantitatively screened
out from further analysis

, s

4.6.1.25 A-28, East 480V Load Center (LC480V-E)

The East 480V Load Center Room (LC480V-E) is a located in the Auxiliary Building at
elevation 38'- 6". The fire area is has a mimmum fire barrier rating of one and a half hours.
The combustible loading of this area is 26,384 Btu /sq.ft. Ionization smoke detectors are located
in the area. Manual suppression from fire extinguishers in the area or from the hose stations and
portable fire extinguishers located in adjacent fire areas are relied upon in the event of a fire in
this area. This area is directly adjacent and connected to Control Room via a set of double fire
rated doors. These doors have windows for viewing this area from the Control Room.

The main effect of a fire in this area will be loss of the facility Z2 480V bus 22F and buses 22C
and 22D (non vital Facility Zland Facility Z2 respectively). The loss of 480V bus 22F would
result in a plant trip (general plant transient) with the possible loss of the following components;
DG H-7A, HPSI pumps P-41 A & P-41B, LPSI pumps P-42A & P-42B, RBCCW pumps P-11 A g
& P-1IC, CAR fans F-14B & F-14D, IA comp. F-3C, cont. spray pumps P-43 A & P-43B, and W |

|

TBCCW pumps P-7A & P-7C.

Screening of A-28: The unavailability of the bus due to fire in this area can be compared with
the unavailability of the bus due to internal failures. From the MP2 IPE model, the unavailability
for the bus due to internal failures is 9.19E-5/ demand. The fire ignition frequency for this area
is 3.0E-3/ year. The probability to have a fire-related loss of these Facility Z1 bus during the
required mission time of 24 hours is 8.2E-6. Therefore, the unavailability of the bus due to fire
in this area is small compared with the unavailability due to internal failures. |

Additionally, it was assumed this transient will result in a General Plant Transient (GPT), given
a fire in this area. From the MP2 IPE model the GPT event tree was requantified with the
following changes: the GPT initiator frequency was redefine as 3.0E-3/ year and the components
mentioned above; which were modeled in the IPE, were redefined as failed. The calculated MP2
core damage frequency due to fire in the area is 1.2E-7/ year due to a fire in the area. This is
below the screening criteria; therefore, this area is quantitatively screened out from further
analysis.

4.6.1.26 T-4, Steam Aux. Feed Pump Pit (SDAFW)

The Steam Auxiliary Feedwater (SDAFW) Pump Room is a located in the Turbine Building at
elevation l' 6".
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; ne combustible loading of this area is 1,765 Btu /sq.ft. from lube oil. No detection or |

|Q suppression is provided in this area. j

|

He main effect of the fire in this area will be loss of SDAFW. Loss of SDAFW due to fire will.

| not result in an automatic plant trip. MFW will still be available and unaffected. The Technical
Specifications require the operator to restore inoperable SDAFW pump to operable status within

j 72 hours.
4

| Screenino of T-4: The unavailability of the SDAFW pump due to fire in this zone can be
i compared with the unavailability of the' SDAFW pump due to internal failures. From the MP2

| IPE model, the unavailability of both turbine-driven AFW pump due to intemal failures to start
j is 4.8E-03/ demand. The fire ignition frequency for this area is 9.2E-4/ year. Probability to have

| a fire-related loss of the SDAFW pump during the required mission time of 24 hours is 2.5E-6.

|
Therefore, the unavailability of the pump due to fire in this area is small compared with the

i unavailability due to internal failures. This area is quantitatively screened out from further
i analysis.

| 4.6.1.27 T-6, West 480V Load Center (LC480V-W)
|

The West 480V Load Center Room is a located in the Auxiliary Building at elevation 38'- 6".
The fire area is has a minimum fire barrier rating of one and a half hours. The combustible

Ionization smoke detectors are located in the area.O loading of this area is 4,874 Btu /sq.fl. Manual suppression from fire extinguishers in the area or from the hose stations and portable firei

extinguishers located in adjacent fire areas are relied upon in the event of a fire in this area.

The main effect of a fire in this area will be loss of the auxiliary shut down panel C-21 and
480V buses 22E and 22B/A. The loss of 480V bus 22E (facility Zl) would result in a plant trip )

(GPT) with the possible loss of the following components; CAR fans F-14A & F-14C, SA comp.
F-2, IA comp. F-3A, Main FW pump P-i A, and TBCCW pumps P-7A & P-7B.

Screenine of T-6: The most vital component in this area is the Facility Z1 bus 22E. The
unavailability of the bus due to fire in this area can be compared with the unavailability of the |
bus due to internal failures. From the MP2 IPE model, the unavailability for the bus due to l

intemal failures is 9.19E-5/ demand. The fire ignition frequency for this area is 2.8E-3/ year. The
probability of having a fire-related loss of the facility Z1 bus during the required mission time
of 24 hours is 7.7E-6. Therefore, the unavailability of the bus due to fire in this area is small
compared with the unavailability due to intemal failures. '

Additionally, it was assumed this transient will result in a general plant transient (GPT), given
a fire in this area. From the MP2 IPE model the GPT event tree was requantified with the i

following changes: the GPT initiator frequency was redefine as 2.8E-3/ year and the components

mentioned above (which were modeled in the IPE) were redefined as failed. The calculated MP2
core damage frequency due to fire in the area is 1.2E-7/ year due to a fire in the area. This is

O below the screening criteria; therefore, this area is quantitatively screened out from further
analysis.

|
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4.6.1.28 T-7, Facility Z16.9KV & 4.16KV Swgr. Rm. (SWGR-E)

The Facility Z16.9KV & 4.16KV Switchgear Room (SWGR-E) is a located in the Turbine h
Building at elevation 36' 6". The fire area is has a minimum ftre barrier rating of one and a half
hours. The combustible loading of this area is 4,874 Btu /sq.ft. Ionization smoke detectors are
located in the area. Manual suppression from the hose station or portable fire extinguishers are
located in adjacent fire areas and are relied upon in the event of a fire in this area.

The main effect of a fire in this area will be loss of the Facility 214160V bus 24C which would
be considered equivalent to a partial Joss of normal power transient.

Screenine of T-7: The unavailability of the bus due to fire in this area can be compared with
the unavailability of the bus due to intemal failures. From the MP2 IPE model, the unavailability

lfor the bus due to intemal failures is 9.19E-5/ demand. The fire ignition frequency for this area
is 2.7E-3/ year. The probability to have a fire-related loss of these Facility Z1 bus during the
required mission time of 24 hours is 7.4E-6. Therefore, the unavailability of the bus due to fire
in this area'is small compared with the unavailability due to internal failures.

Additionally,it was conservatively assumed that a ten percent probability exists that this transient
will result in a total LNP, given a fire in this area. From the MP2 IPE model, the LNP initiator |

'

frequency was redefined as 2.7E-4/ year and bus 24C failed. The calculated MP2 core damage
frequency due to fire in the area is 1.6E-7/ year, below the screening criteria. This area is
quantitatively screened out from further analysis. )

O
4.6.1.29 T-9, East Cable Vault (CV-E)

The Turbine Building East Cable Vault is located in the Turbine Building at elevation 45' - 0".
The fire area is has a minhnum fire barrier rating of one and a half hours. The combustible
loading of this area is from cabling and is 48,913 Bru/sq.ft. Ionization smoke detectors are
located in the area and alarm in the Control Room. Suppression is provided via an automatic
sprinkler spray system over the cable trays. Additional suppression from a hose station or
portable fire extinguishers located in adjacent fire area (operating floor / turbine deck, T-lC) are
available in the event of a fire in this area.

The area contains control and power cable for the following components; circuit breakers - DG
15G-12U, CB 2S3-24A-2, CB 2S2-25A-2, CB 2S2-25B-2, CB 22S3-24D-2, CB 24D-1T, CB |

24D-2T, CB 24D7-2, and CB 2S2-25B-2; pumps - RBCCW P-11 A & P-1IB, condensate P-2A
& P-2B, HPSI P-41 A, LPSI P-42A, Containment Spray P-43B, Service Water P-5A & P-5B, cire.
water P-6A & P-6C, and MDAFW P-9A.

The main effect of a fire in this area will be loss of power to the Facility 214160V bus 24C and
24E, due to either power cable or circuit breaker failures form the NSST. For this analysis it was
conservatively assumed that a fire in this area could potentially result in a partial loss of normal
power transient .

Screenino of T-9: The unavailability of the bus due to fire in this area can be compared with h
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the unavailability of the bus due to intemal failures. From the MP2 IPE model, the unavailability
; for the bus due to intemal failures is 9.19E-5/ demand. The fire ignition frequency for this area

is 7.3E-4/ year. The probability to have a fire-related loss of these Facility Z2 bus during the

j required mission time of 24 hours is 2.0E-6. Therefore, the unavailability of the bus due to fire
in this area is small compared with the unavailability due to internal failures.

Additionally, it was conservatively assumed that a ten percent probability exists that this transient
will result in a total LNP (MP2 IPE does not model partial LNPs), given a tire in this area.
From the MP2 IPE model, the LNP initiator frequency was redefine as 7.3E-5/ year and bus 24D
failed. The calculated MP2 core damage frequency due to fire in the area is 4.4E-8/ year, well i;

below the screening criteria. This area is quantitatively screened out from further analysis.

i
'

! 4.6.1.30 C-1, Containment (CMNT)

The Containment Building is a high integrity concrete and steel structure which is considered by
its structural design to be separated from all other areas of the plant. From the safety related
perspective the CB contains the following equipment; safety related cables, CAR fans, Steam
Generators, Pressurizer, Reactor and the Reactor Coolant Pumps (RCPs). The combustible
loading within the CB is comprised mainly of cable insulation and RCP oil. This combustible
loading is considered low when accounting for the overall area of the CB. There are no large
concentrations of combustibles within containment which could affect more than one component
located in the immediate vicinity. .

|O
4.6.1.31 IS-FMP, Intake Structure Pump Room (Appendix A Area; I-1 A & I-1C)

The Intake Structure Pump Room fire area is a single level structural steel and concrete. A none
fire rated wall and door exists between the fire zones I-1 A and I-lC.

FCIA analysis did not indicate that there is potential for fire propagation from I-1 A to fire zone
I-lC or visa versa. The combustible loadings of fire zones I-1C and I-1 A are 1,364 Bru/sq.ft. ;

and 18,506 Btu /sq.ft., respectively (Ref. 4-3). However, during a walkdown, maintenance
activities on the Cire. Water Pumps indicated that 55 gal. dmm of tube oil as a transient
combustible through both of these areas. Therefore, these two areas will be combined for the
determmation of fire hazard risk for this area.

Ionization smoke detectors are provided in each area of the pumphouse. Portable cabon dioxide
fire extinguishers are available in each area and outdoor hydrants are available adjacent to the
building.

Service Water pumps P-5A, B, and C, and Circulating Water pumps P-6A, B, C, and D are
located in area I-1 A. Located in the area I-1C are MC B-13 & B-42.

From the MP2 model, unavailability of backup systems, given a loss of Service Water System,

O i e tiii e te 6 2.os-4. oiv = ** t 18 <tr i itie r' a cv rer **e ce-61 a ze is

7.4E-3/ year (4.1E-3 + 3.3E-3), the worst case expected core melt frequency is 1.5E-6/ year, which
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is above the screening criteria. This area needs to be analyzed in detail, in order to determine
all fires which can result in a partial or total loss of Service Water.

4.6.1.32 A-10A, East Piping Penetration Area (PNPI-E)

The east penetration area is located in the Auxiliary Building at elevations (-)5'-6" and (-)25'-6".
The combustible loading in this area is 57 BTU /sq.ft.. Ionization smoke detectors are provide
in area A-10B, located above A-10A Manual suppression from the hose stations or portable fire
extinguishers located in adjacent fire areas of the Auxiliary Building are relied upon in the event
of a fire in this area. ,,

The A-10A area contains certain Facility Z1 MOVs, AOVs, along with control, power, and
,

instrumentation cabling routed through the area for other facility Z1 components. The following
I components are located or could be affected by a fire in this area:
4

valves (MOVs & AOVs);.

2-CS-4.1B, 2-DG-95A, 2-DG-96A, 2-MS-64 A, 2-MS-65 A, 2-MS-190A, 2-MS-
201, 2-MS-220A & 220B, 2-RB-28.l A & 28.lC, 2-RB-28.2 A & 28.2C, 2-RB- |

28.3A & 28.3C,2-RC-100E,2-SW-231 A, and 2-SW-89A
CAR Fans F-14A & 14C.

I
Control Room Fan (F-21 A).

4160V Bus 24C.

DC Battery Room A Exhaust Fan (F-112A)-

DG H-7A Ventilation Fan (F-38A).

DG A control cabinet '(C38) and panel.

pressure transmitter PT-4223.

!

Upon review of these components (many of which were considered non-risk significant by the
MP2 IPE) it was determined that the most limiting resulting transient for a fire in the area would
be a GPT with Facility 21 unavailable. A fire in this area could potentially result in a GPT from
the inadvertant opening of atmospheric steam dump valve (2-MS-190A). This valve is normally I

closed and fails closed on loss of either motive or control power. Therefore, a fire in the area |

would need to result in a sustained hot short on the valve for this transient scenario. In i

conservatively assuming that a sustained hot short results in failing the valve open, the transient |

would be similar to a GPT from the MP2 IPE with only Facility 21 available.

Screenine of A-10A: From the MP2 IPE model, the GPT initiator frequeny is 3.1/ year. The
fire ignition frequency for this area is 1.9E-3/ year. It was assumed this transient will result in
a GPT, given a fire in this area. From the MP2 IPE model the GPT event tree was requantified
with the following changes: the GPT initiator frequency was redefine as 1.9E-3/ year and the
components mentioned above; which were modeled in the IPE, were redefined as failed. The
calculated MP2 backup system unavailability for Facility Z1 is 4.0E-5; Thus, the core damage
frequency due to fire in the area is 8.6E-8/ year (does not factor in the probability of a
coincidental hot short) due to a fire in the area. This is below the screening criteria. Therefore,
this area is quantitatively screened out from further analysis.

4.6.1.33 A-10B, East Elect. Penetration Area (PNEL-E)
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The East Electrical Penetration Area is located in the Auxiliary Building at elevation 14'- 6". ,

| The combustible loading in this area is 17,435 BTU /sq.fl.. Ionization smoke detectors are |

provide in the area. Manual suppression from the hose stations or portable fire extinguishers
located in adjacent fire areas of the Auxiliary Building are relied upon in the event of a fire in

;

! , this area.
!

! The area contains certain Facility Z1 MOVs, AOVs, along with control, power, and
' instrumentation cabling routed through the area for other facility Z1 components. The followmg !

I components are located or could potentially be affected by a fire in this area: )

\<
'

valves (MOVs & AOVs);.

2-AC-4,2-AC-7,2-CH-515,2-CH-518,2-CS-4.1B,2-EB 99,2-EB-100,2-FW-5A,
2-MS-64A & 65A,2-MS-190A,2-MS-201,2-MS-220A & 220B,2-MS-289, 2-
RB-28.1 A & 28.1C,2-RB-28.2A & 28.2C,2-RB-28.3A & 28.3C,2-RC-100E,2-
RC-402 & 403,2-RC-412 & 413,2-SA-23.1,2-SI-614,2-SI-624,2-SI-651,2-SW-
231 A, and 2-SW-89A

,

Chilled Water Pump (P-21 A): .

lA Compressor (F-3A) |.

CAR Fans (F-14A & 14C)' .

Control Room Fan (F-21 A).

480V MC 22-lE & 2E.

DC Battery Room A Exhaust Fan (F-112A).

DG H-7A Ventilation Fan (F-38A).
,

DG H-7A control cabinet (C38) and panel4

.

Chiller X-A.

level, pressure, & temperature transmitters;.
;

LT-110X, LT-1113A & 1113C, LT-1123A & 1123C, LT-5271 & 5272, PT-100X,
;

PT-1013 A & 1013C, PT-1023 A & 1023C, PT-102A, PT-103-1, PT-4223, PT-8113

; & 8114, TE-112CA & 112CC, TE-112HA & 112HC, TE-122CA & 122CC, and
TE-122HA & 122HC

Upon review of these components (many of which were considered non-risk significant by the
MP2 IPE) it was determined that the most limiting resulting transient for a fire in the area would4 ,

I

be a GPT with Facility Z2 unavailable. A fitt in this area could potentially result in a GPT from
the inadvertent opening of atmospheric steam dump valve (2-MS-190B). This valve is normallyi

l closed and fails closed on loss of either motive or control power. Therefore, a fire in the area
would need to result in a sustained hot short on the valve for this transient scenario. In
conservatively assuming that a sustained hot short results in failing the valve open, the transient:

would be similar to a GPT from the MP2 IPE with only Facility Z1 available.

Screening of A-10B: From the MP2 IPE mode!, the GPT initiator frequeny is 3.1/ year. The
fire ignition frequency for this area is 3.1E-3/ year. It was assumed this transient will result in
a general plant transient (GPT), given a fire in this area. From the MP2 IPE model the GPT
event tree was requantified with the following changes: the GPT initiator frequency was redefine
as 3.lE-3/ year and the components mentioned above; which were modeled in the IPE, were

O 14 <> a r ti 4. T8 ic i t 4 =>2 6 c* P x t ii dititr er r ciiitz i i 4.oe-s:r z
Thus, the core damage frequency due to fire in the area is 1.2E-7/ year (does not factor in the
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probability of a coincidental hot short) due to a fire in the area. This is below the screening
criteria. Therefore, this area is quantitatively screened out from further analysis.

4.6.1.34 A-10C, East MSSV/ Blowdown Tank Room (MSSV-E)
,

The east MSSV/ Blowdown Tank Room area is located in the Auxiliary Building at elevation 38'
6". The combustible loading in this area is 787 BTU /sq.ft.. No detection system is provided in
the area. Manual suopression from the hose stations or portable fire extinguishers located in
adjacent fire areas of the Auxiliary Building are relied upon in the event of a fire in this area.

The area contains certain Facility 21 MOVs, AOVs, along with control, power, and
instrumentation cabling routed through the area for other Facility 21 components. The following
components are located or could potentially be affected by a fire in this area:

valves (MOVs & AOVs);.

2-AC-4,2-AC-7,2_AC-57, 2-CS-4.1B,2-DG-95A,2-DG-96A,2-EB-92,2-FW-
SA,2-MS-64A & 65A,2-MS-190A,2-MS-201,2-MS-220A & 220B,2-MS 247
to 254,2-MS-289, 2 RB-28.1 A & 28.1C,2-RB-28.2A & 28.2C,2-RB-28.3A &
28.3C, 2-RC-100E, 2-SW-89A, and 2-SW-231 A

CAR Fans (F-14A & 14C).

Control Room fans (F-21 A & F-31 A)-

4.16KV Emergency Bus 24C (alternate feed).

DC Battery Room A Exhaust Fan (F-112A).

DG A Ventilation Fan (F-38A).

DG A control cabinet (C38) and panel.

pressure transmitter (PT-4223).

Upon review of these components (many of which were considered non risk significant by the
MP2 IPE) it was determined that the most limiting resulting transient for a fire in the area would
be a GPT with Facility Z1 unavailable. A fire in this area could potentially result in a GPT from
the inadvertent opening of atmospheric steam dump valve (2-MS-190A). This valve is normally
closed and fails closed on loss of either motive or control power. Therefore, a fire in the area
would need to result in a sustained hot short on the valve for this transient scenario. In
conservatively assuming that a sustained hot short results in failing the valve open, the transient
would be similar to a GPT from the MP2 IPE with only Facility 21 available.

Screening of A-10C: From the MP2 IPE model, the GPT initiator frequeny is 3.1/ year. The
fire ignition frequency for this area is 9.9E 4/ year. It was assumed this transient will result in
a GPT, given a fire in this area. From the MP2 IPE model the GPT event tree was requantified
with the following changes: the GPT initiator frequency was redefine as 9.9E-4/ year and the
components mentioned above; which were modeled in the IPE, were redefined as failed. The
calculated MP2 backup system unavailability for Facility Z1 is 4.0E-5; Thus, the core damage
frequency due to fire in the area is 4.9E-8/ year (does not factor in the probability of a
coincidental hot short) due to a fire in the area. This is below the screening criteria; therefore, g
this area is quantitatively screened out from further analysis. W
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4.6.1.35 FP-2, Unit 2 Fire Pump House (FP-2)

The Unit 2 Fire Pump House is locate in the site yard away from the main MP2 buildings at an ;

I
elevation of 14' - 6".

FPH contains the MP2 electric fire pump P-82 and its controls. The combustible loading of this ,

area is negligible Btu /sq.ft. from lube oil. No detection or suppression is provided in this area. 1

|
l

Screening of FP-2: The main effect of the fire in this area will be loss of the electric fire pump 1

P-82 for the Millstone site. The MPI fire pump house is located adjacent to FP-2 and is credited |
for maintaining site fire suppression system inventory and pressure. Fire propagation from FPH ;

to the MP1 fire pump house is not considered credible due to the lack of combustibles in FHP.
Loss of the fire water pump due to fire in FHP will not result in an automatic plant trip nor is

- the fire water pump credited within any accident mitigation scenario of the MP2 IPE. This area
is screened out from further analysis.

4.6.1.36 XR-1, XR-2, & XR-3, Main, Normal, & Reserve Transformers

The main (XR-1), normal (XR-2), and reserve transformers are located in the site yard away for
the main MP2 buildings at an elevation of 14' 6". Fires in transformer yards are considered i

because 1) they can potentially result in a Loss of Off-Site Power (LISP), and 2) they can
'

;

propagate to other buildings.s

1

The Transformer Yard does not contain Safe Shutdown or Safety-related equipment. The :

switchyard is constructed of crushed stone enclosed with chain link fencing. The switchyard j

equipment is separated by approximately 30 feet from each other.

Each of these transformers has an automatic deluge sprinkler system actuated by a rate-of rise
detection system. The detection system is annunciated within the Control Room. Additionally,
yard hydrants in adjacent areas are available for manual fire suppression.

The generic frequency of yard transformer fires resulting in LISP is 1.6E-3/ year, much smaller
than the internal frequency of LISP (9.0E-2/ year). The generic frequency of yard fires
propagating to the Turbine Building is 4.0E-3/ year, significantly smaller than the frequency of
fires originating in the Turbine Building (5.6E-2/ year).

|

Therefore, transformer yard areas can be quantitatively screened out from further analysis. ;

4.6.2 Summary of Results

Summary of the evaluation of MP2 fire compartments is presented in three tables.

In Table 4.6-2, safety systems from the MP2 IPE models are identified versus analyzed fire
compartment. As indicated en the table a fire in any of the compartments could result in a total
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loss of the system (T), a partial loss of the system (P), or a minor effect on the system (M).

In Table 4.6-3, the possibility of a fire-induced initiating event is analyzed for each fire
compartment. Initiating events correspond to those identified in the MP2 IPE models. For each
compartment, the specific initiating event was identified as likely (X), possible (P), or not
possible (blank).

Table 4.6-4 gives a summary of the overall evaluation. There were 93 fire compartments
analyzed; 39 are qualitatively screened out (they do not contain any safety related equipment, can
not cause an initiating event, and a fire in these compartments cannot spread to an adjoining
compartment), and 41 are quantitatively screened out. The basis for the quantitative screen is
given in Table 4.6-4. Most of these 41 compartments are screened out based on the high ,

|availability of backup systems outside the compartment (if a total loss of equipment in the
compartment is assumed, CDF is still below the screening criteria of 1.0E-6/ year). Other bases
for quantitative screening are given in the table and discussed in the beginning of this section.

Five fire areas were selected for the detailed analysis because it was determined that fire inside |

those areas can have an important risk effect. Those areas are; |

AUXB-1 (Auxiliary Building, A-1 A, A-1B, A-IC, A-1G, A-lH, A-9, & A-12A )
,

2 I-1 A (Screenwash House)
A-24 (Cable Spreading Room) !

'

A-25 (Control Room)
TB (Turbine Building, T-1 A, T-lC, & T-lF)

These fire areas are analyzed in detail to determine fire growth and propagation and the
probability of fire damage to specific identified safety targets.

4.7 Fire Detection and Suppression

This section describes the detection, auto suppression, and manual suppression systems available |
|

(Ref. 4-8) at the MP2. The detection and suppression systems available in each fire area are
given in the Fire Hazard Matrix (see Table 4.3-3) and as appropriate, considered in the fire
damage evaluation (see Section 4.8). The effectiveness of manual fire fighting and
suppression-induced damage to equipment is discussed in Section 4.11.

4.7.1 Detection

Several methods of fire detection are used at the Millstone Unit 2 Plant. These methods consist
of smoke ionization, fixed temperature, and thermal rate-of-rise sensors.

There are several plant areas that, due to low combustible loading or safety impact (plant or
personnel), have no automatic detection capabilities. Other plant areas have one or a combination
of the above types of automatic detectors. A few safety important areas have cross-zoned
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detectors which actuate an automatic suppression system (Halon 1301 or CO ). The type of2

detection available for each fire area is presented in the Fire Hazard Matrix, a sample of which
is provided in Section 4.3.3.

In general, upon actuation, the fire detector will send a signal to a local fire protection control
panel. This panel then sends an area alarm to the Main Control Room. Upon receiving an alarm
at the Control Room, fire brigade personnel are sent to the applicable local control panel to
speci'ically identify its location.

The temperature and time response of detectors are addressed in the fire damage evaluation of
individual target sets presented in Section 4.8. The basis for detector response parameters are
provided in the FIVE methodology (Ref. 4-1). .

1

Although the EPRI Fire Events Database identified that the majority of plant fires were detected
by station personnel, no credit was taken in this study for human detection of fires.

i

4.7.2 Automatic Suppression

The automatic suppression systems at MP2 consist primarily of water and halon-based systems
along with one CO system on the main generator exciter.2

The water-based system for MP2 is an integral part of the Millstone Site fire protection water
system which serves Unites 1,2 and 3. The site fire protection water system consists of a water
supply subsystem and delivery subsystems. The water supply subsystem consists of two electric
pumps, one diesel engine-driven pump, and two locations for connection into the local city water
hydrants. Each of the pumps has an operating capacity of 2000 gpm. Fire water is pumped
normal pumped from two 245,000 gallon ground level suction tanks. Each tank is automatically
filled through a 6 inch valved water line fed by a 12 inch city water line. The city supply is
capable of refilling the suction tanks in approximately 8 hours.

|

The water delivery subsystems consist of automatic preaction, deluge, and/or wet pipe sprinklers. |

The fire water supply subsystem at the Millstone Site was not analyzed using fault tree methods |
Idue to the level of redundancy (two electric pumps, one diesel pump, and city supply) assmiated

with the subsystem. Additionally, the supports for each of these pumps comes from a diverse f
source. Therefore, it was determined not to analyze the subsystem further since, the weak link
to the fire protection water system at MP2 would be the delivery subsystem (s) for an affected
area.

Data for delivery subsystems is taken from a generic fire suppression system unavailability
database. This database is compiled from suppression system unavailability values for general
industry in the U. S. These unavailability values are expected to be conservative with respect
to nuclear industry experience because general industry does not have the level of control over
fire suppression systems that is found at nuclear power plants. For water-based systems, total

5O system unavailability is the sum of the specific water delivery subsystem unavailability and water
supply subsystem unavailability.
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The halon suppression systems are typically actuated upon receipt of a signal from a second
smoke detector (cross zone detection system). Usually, there is a time delay after the second
detector actuation, before the system starts to release halon. That delay, designed to allow for
evacuation, in the MP2 plant is between 55 to 60 seconds. There is another 10-second delay
until full halon concentration is reached in the room. The automatic trip can be delayed by an
operator. The operator can also bypass the time delay at a manual pull station.

The CO system for the main generator exciter enclosure is automaticly discharged when both2

heat detectors in the enclosure are activated. No time delay and no manual stop override exists
for this system. ,,

The unavailabilities for automatic suppression systems are given in Table 4.7-1. Double results
in the table correspond to availability or unavailability of support systems which impact operation
of the water-supply subsystems. As can be seen from Table 4.7-1, if support systems are
available, the unavailabilities of automatic suppression systems are strongly dominated by the

'

generic unavailabilities for delivery subsystems.

4.7.3 Manual Suppression

|

The EPRI Fire Events Database shows that most fires are either self extinguished or put out using
manual suppression prior to fire brigade activation. No credit was taken for nonfire brigade
manual suppression except in certain cases (ie., Control Room fires, Cable Spreading area fires).
These fires are discussed in detail in Section 4.8.

O|Northeast Utilities requires all employees that are badged at their nuclear facilities to take annual
General Employee Training (GET) (Ref. 4-13). As part of the GET employees are taught: 1)
the various types of fires,2) Control Room reporting requirements 3) acceptable suppression ,

methods for different classes of fires and 4) that they are allowed to fight certain types of fires |

if they feel comfortable in doing so. MP2 Fire Brigade response to unannounced drills is
approximately 15 minutes until they can actually be credited with fire fighting. This supports
the overall industry observation that the majority of fires are suppressed by individuals and only
in rare cases is the fire brigade required to combat the fire.

As suggested by the FIVE methodology, to take credit for fire brigade or manually actuated
suppression system response, it must be demonstrated that the fire brigade can assemble, fight,
and control a fire in the compartment before damage occurs to safety systems. The response time
t,is specific to the compartment under consideration and has to be evaluated by the project team
based on the drills.

There is currently no simple or approved method to determine t, or fire fighting effectiveness in
general. The method utilized in this evaluation consisted of establishing t, on the basis of
unannounced drills. The method for quantifying manual suppression unavailability is based on
an expression given in the FIVE methodology. Manual suppression unavailability cannot be
better than 0.1.

Due to the limited amount of fire brigade drill times available from MP2 records, manual
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suppression was only credited if the recorded times were well below the calculated time to target
damage. Credit for manual suppression was taken only on a case-by-case basis and is presented
in the fire damage evaluation in Section 4.8. When credit was given to manual suppression, it
was assumed that P is equal to 0.1, since the MP2 Program adequately addresses issues relative
to manual fire fighting effectiveness.

The manual fire fighting effectiveness in the MP2 is also evaluated in addressing Fire Risk
Scoping Study issues, in Section 4.11.

4.8 Fire Hazard Evaluation e

4.8.1 Description of Methodology

The fire hazard evaluation (Ref. 4-7) for the MP2 was performed in four steps:

Steo 1: Identification of Imoortant Fire Tarnet Sets and Fire Scenarios j
!

Important fire target sets and fire scenarios were identified in the fire areas and l

compartments which were selected for a detailed analysis during the screening process. j

This step is described in Subsection 4.8.1.1.

Step 2: Fire Growth and Propanation Analysis

This step was performed in order to estimate whether the analyzed fire has potential to
cause damage to the selected target. If fire has the potential to cause damage, then time
to damage was estimated. This step is described in Subsection 4.8.1.2. I

Sten 3: Innition Freauency for the Analyzed Fire Source

Each fire source in the analyzed target sets was evaluated in order to assign a realistic fire

ignition frequency for that source. The data for this step is provided in the fire ignition
database, presented in Section 4.5. This step is described in Subsection 4.8.1.3.

Step 4: Fire Damage Evaluation

This step was performed in order to estimate the probability that damage to the target will
occur. In this process, credibility and availability of the automatic or manual suppression
was analyzed, as well as the probability of the presence of transient combustibles in the
critical amounts in the critical range. This step is described in Subsection 4.8.1.4.

4.8.1.1 Fire Target Sets and Fire Scenarios

The first step in the fire hazard evaluation was to identify which target sets need to be evaluated
within an unscreened fire area or fire compartment. A target set is defined as a combination of

O a specific target (component or cable) and a corresponding fire source / combustible (pump,i

cabinet, etc). In this analysis, target sets were identified based on the results of the screening and
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on the selection of major initiating events in the unscreened fire compartments (Section 4.6).
Identification of the target sets was also dependent on the spatial relation between major fire g
sources and important safety components and cables. For this reason, a detailed, comprehensive
walkdown was very important in the process of identifying target sets to be analyzed.

A fire scenario is defined as a combination of events which starts with a fire ignition in a specific
fire compartment and results in (1) demand for a safe shutdown function and/or (2) damage to
safe shutdown components. The selection of fire scenarios to be analyzed was closely related
to the selection of the fire target sets, and both were based on the identification of important
fire-induced initiating events in the analyzed fire compartment. In this analysis, target sets which
lead to the same initiating event in the same fire location were grouped in the same fire scenario.
Specific fire scenarios selected for evaluation in this report and their corresponding target sets
are listed in Table 4.8-1.

4.8.1.2 Fire Growth and Propagation

The FIVE methodology vias used as a basic screening methodology in evaluating fire growth and
propagation. This methodology provided the means to make conservative estimates about
conditions that could develop at a target as a result of a specified fire. These conditions were
then compared with target damage threshold criteria (temperature or heat flux); and, if the criteria
were not exceeded, this specified fire could be screened from further analysis. Otherwise, more
analysis was required.

[ Note: If the specified fire led to a fire scenario which is an important contributor to plant risk,
more detailed Fire Growth and Propagation Analysis than provided in the FIVE methodology
may have been needed.)

The Fire Growth and Propagation Analysis began with the identification ofimportant target sets,
as discussed in the previous subsection. For every identified target set, it was necessary to
determine the location and the geometric relationship between potential targets and fire sources.
Three general fire type cases were applied in the analysis:

Targets located in the plume, directly above a fire source*

Targets located in the hot gas layer (outside the plume, but possibly in the ceiling jet)*

Targets exposed to heating by thermal radiation, located next to a fire source*

As part of the Fire Growth and Propagation Analysis, calculation spreadsheets were developed
for above fire types, based on the FIVE worksheets, equations and lookup tables (tables identified
in the spreadsheets correspond to the FIVE tables). Calculation spreadsheets consist of one input
and two output spreadsheets. Output spreadsheets are different for each fire-type case.

One example of an input spreadsheet (for a Target Set M2AlB-1 in Auxiliary Building area A-
IB) is provided in Figure 4.8-1. As illustrated in the figure, the following input data needs to
be defined in the analysis:

The location of targets relative to a potential fire source*
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The exposure fire peak intensity and total energy content*

The fire enclosure volume and heat loss fractionO +* Damage threshold criteria for the targets

This analysis used the basic FIVE methodology damage threshold criteria. The key criteria are
repeated below:

A temperature of 700 F was used as the failure temperature criterion for IEEE-383*

qualified cables. A temperature of 425*F was used for non-qualified cables. This is a
conservative estimate which was based on the cable ignition temperatures. (The ignition
temperature of the cable is always reached before a cable function is lost.)

2The FIVE methodology imposes a critical heat flux of 1 Btu /sec/ft for IEEE-383*
2

qualified equipment subjected to radiant heat, and a critical heat flux of 0.5 Bru/sec/ft
for non-qualified equipment. Those values were used in the analysis.

The spreadsheet outputs were based on the FIVE equations or the data from the lookup tables
(if equations were not available). Two outputs were provided. The first output was designed to
estimate whether damage to the target will occur, or whether the specific fire will pass the
screening procedure. An example of the output for the target-out-of-plume case is given in
Figure 4.8-2. This example corresponds to the input parameters defined in Figure 4.8-1. If the
fire did not pass the screening, the next step was to calculate the time necessary to damage the
target. This is provided in the second output from the spreadsheets, an example of which is

This example also corresponds to the input parameters defined inO given in Figure 4.8-3. Figure 4.8-1 and the evaluation in Figure 4.8-2. Analysis to determine the time to actuate a
detector or an automatic sprinkler was very similar (detectors and sprinklers were analyzed as
targets in the analysis).

Several conservative assumptions were made to simplify the analysis. They were considered
appropriate for the first pass through the screening process. These assumptions are listed below:

The FIVE Methodology does not provide the means to model the time to damage the*

target when the fire-type scenario includes prior ignition of an intervening combustible
(e.g., intervening cable trays). In this type of scenario, damage and times to damage were
estimated for the intervening combustible, not for the actual target.

Thermal damage to cable inside steel conduit was estimated ignoring the protection*

provided by the conduit. Intervening noncombustibles also were not considered.

Sandia Tests were used as a source of data for the cabinet fires. Actual electrical*

cabinets, analyzed as fire source and combustible at MP2, were visually examined and
found to contain less combustible loading (cable jacketing and insulation) than the Sandia

cabinets.

When it was determined that a fire has the potential to cause damage to cables, it was*

assumed that the cable function was lost. The probability of an inadvertent operation of
- the equipment, or the probability of a hot short, was estimated to be 7.0E-2 (NUREG/CR
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2258), based on the value used in the industry.

When time to actuate a sprinkler and time to damage the target were close, suppression h.

was not analyzed. Also, when fire duration was shorter than the time necessary to
damage the target, it was conservatively decided to consider damage to the target (except
in the extreme cases, when time necessary to damage was very long).

These assumptions, together with other conservatisms in the FIVE model for fire growth and
propagation, often led to the unrealistically short times to damage and very conservative results
for fire scenarios. ,,

4.8.1.3 Fire Source Ignition Frequencies

Each fire source in the analyzed target sets was evaluated in detail in order to assign a realistic
fire ignition frequency for that target set. Data for ignition frequency was taken from the ignition
database, presented in Section 4.5. The fire ignition frequency model (involving the weighting
factor method) is similar to one proposed in Reference 4-11, with few modifications developed
by Yankee Atomic Energy Company (YAEC) and discussed in Section 4.5 and Reference 4-12.

Occasionally, a more detailed analysis than provided in Reference 4-1I was performed in order
to estimate realistic ignition frequencies in a few specific cases. One of those cases is described

below: O
The goal was to determine a seoarate ignition frequency for pump fires which involvee

lube oil exposure and leaks. Pump fire frequencies given in Reference 4-11 involve all
types of pump fires (motor, electric, etc.). Analysis of data from the EPRI Fire Database
showed that, out of 65 pump fires,32 involved small oil leaks. In this analysis, because
of the lack of data for more significant oil leaks, it was conservatively assumed that 50%

of pump fires would involve a lube oil leak and exposure.

Ignition frequencies for each target set identified in Table 4.8-1 and the basis for their
determination, are given in Table 4.8-4.

I
I

4.8.1.4 Fire Damage Evaluation

This section describes the methodology used to estimate the likelihood of damage due to fire to
the targets identified in the analysis. The methodology used is similar to that recommended in
the FIVE methodology. In order to perform this evaluation, the project team interviewed plant
personnel and fire protection personnel (who perform transient combustible and housekeeping
inspections) to identify the types and quantities of transient combustibles that could be found in
different areas. Completed inspection records were also examined.

Since damage can occur from either a fixed or transient combustible, probability of damage (Po)
is represented by combinations of the probability of damage due to exposure to a fixed g
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combustible (P,) and the probability of damage due to exposure to a transient combustible (P ).7

O 1

P, is represented by: |

Pr = 0 if Fire Growth and Propagation Analysis has shown that there is not enough fixed
combustibles in the area to cause damage to the target

Pr = 1 if Fire Growth and Propagation Analysis has shown that damage to the target is going 1

to occur and suppression cannot be credited. |

Pr = P, * P if Fire Growth and P opagation Analysis has shown that damage to the target
is going to occur in time sufficiently long to credit suppression. P. represents
unavailability of automatic suppression and P., represents unavailability of manual
suppression. These unavailabilities are discussed in Section 4.7. |

t

Pr is represented by:
:

Pr = 0 if Fire Growth and Propagation Analysis has shown there is no possibility to have I

enough transient combustibles in the area to cause damage to the target.

Pr = u * p * w if Fire Growth and Propagation Analysis has shown that there is a possibility
to have enough transient combustibles in the area to cause damage to the target, and
suppression cannot be credited. Parameters are defined below.

Pr = u * p * w * P, * P,,if Fire Analysis has shown that there is a possibility to have enough
transient combustibles in the area to cause damage to the target and that damage is going |

to occur in time sufficiently long to credit suppression. Parameters are defined below:

u - Probability of Transient Combustibles Beine Located in the Damane Ranne of Tarnets:

Because transient combustibles can be located anywhere in the fire area or compartment,
u defines the probability of storing transient combustibles directly below the target or inside a
damage range for the target. In this analysis, in order to simplify the evaluation, it was I

conservatively assumed that a transient combustible is always located in the range of a target .

I
(i.e., u = 1).

g. Probability of Combustibles Beine Exoosed:

Transient combustibles are considered exposed if they are not stored in proper containers while
in the fire area or compartment. In accordance with FIVE, in order to take credit for
combustibles not being exposed, the plant must have and be able to demonstrate:

Effective transient combustible controls.*

A combustible administrative control program that requires combustibles to be stored in.

noncombustible enclosures, such as metal cabinets, approved flammable liquid containers,
and noncombustible RWP clothing containers with fusible link actuated covers.
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An inspections program that monitors these administrative controls and takes corrective*

action when violations are discovered. Transient combustibles used by plant personnel
4

while working in an area, but immediately removed when vacating the area, need not be
'

considered exposed if plant controls restrict storing transient materials in the area.

The program at the MP2 Plant only satisfies the above requirements in a limited number of cases,
no credit was taken for combustibles not being exposed, and the FIVE recommended probability,

p = 1.0, was assumed.

Fixed combustibles (e.g., pump lub: oil,or diesel generator fuel oil) were usually considered to.

be exposed, except in the case when a large oil exposure was considered (e.g., a complete leak
of lube / fuel oil on the floor area). Such large exposure is only possible if an additional failure
was involved (e.g., a pipe break, or a maintenance error). In those cases, it was conservatively

:

assumed that the probability of exposure is also equal to 0.1. (If one of those cases showed to
be a significant contributor to the fire risk, then a realistic probability of an additional failure may

i need to be evaluated.)

1

w - Probability of a Critical Amount of Transient Combustible Being Present Between
Insoections:

The probability of finding critical amounts of transient combustibles stored in violation of plant
policies depends on the frequency of periodic inspection. This probability is a function of the
ratio x = F,/F,, and represented by:

w = x/2 in 1/x.

Terms Foi and F, are defined as follows:

L- Critical Combustible Loadine Frequency:

This term is defined as the number of times per year that a critical quantity of transient
combustibles could be found in the fire area or compartment. If the critical combustible quantity
is not allowed without review by the Combustible Control Program, then the frequency F isoi

chosen as the number of times the critical quantity of combustible was found present in violation
of the combustible control procedure.

F_ - Combustible Material Insoection Frequency:

This term represents, for each fire area or compartment, the highest frequency of inspection by
personnel specifically for transient combustibles.

4.8.2 Analysis of Fire Scenarios and Fire Target Sets for the MP2

After the qualitative and the quantitative screening, ten fire compartments at MP2 were identified
as important and in need for a more detailed analysis. The screening process of identifying
important fire companments and the results of the process are presented in Section 4.6 and Table
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!
After the screening process was completed, ten important compartments were studied in detail.

; Critical safety equipment was identified, and its proximity to potential fire sources / combustibles
j was established during walkdowns. The process of fire hazard evaluation is described above. .

! The results of the evaluation are presented here in a deductive way which is described below:
!

j For each unscreened area, the analyzed fire scenarios are identified..

!

| For each fire scenario, the fire consequences are described and corresponding target sets.

j are identified (refer to Table 4.8-1). Target sets are presented in the groups with common

i fire source and combustible.
:
1

! For each target set group, the fire source and corresponding combustible are defined. The.

duration of the postulated fire is given, along with the times needed for that fire to actuate |
j a detector or sprinkler (refer to Table 4.8-2). |

i
i

| Also, for each target set group, the ignition frequency for the postulated fire source is

i given (refer to Table 4.8-4) and the probability of the combustible being present and

| exposed is also included (refer to Table 4.8-5). ;
|<

! [ Note: The target set groups, based on the common fire source / combustible, are only !
'

introduced in order to simplify the description of the analysis by eliminating unnecessary
repetitions. The analysis results in the summary tables are still presented for each |

separated target set.]

For each single target set, a specific target and target location relative to the fire source.

are described. The applied fire scenario is identified and the time to damage the target
is given from the Fire Growth and Propagation worksheets (refer to Table 4.8-2). Based
on those times, and times it will take for the postulated fire to actuate a sprinkler or
detector, credibility of auto or manual suppression is decided (refer to Table 4.8-3).

[ Note: Credibility of manual suppression is based on the times to detect and on the fire
brigade response times, as described in Section 4.7.]

Occasionally, for a specific fire scenario, target sets with the same fire source and consequence
were analyzed (e.g., damage from the same fire source to the bus by a radiant exposure, or to
the bus power cables by an exposure in plume). This was done in order to compare damage
probabilities for those redundant target sets and to select the most probable damage scenario or
target set.

As stated above, the results of the Fire Hazard Evaluation are presented in Tables 4.8-1 through

4.8-6. The contents of those tables are described below:

Table 4.8-1 gives specific fire scenarios selected for evaluation at MP2 and corresponding target

O sets.
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Table 4.8-2 gives results from the Fire Growth and Propagation Analysis, for target sets identified
in Table 4.8-1 and for corresponding detection and suppression devices.

O
Table 4.8-3 summarizes results from Table 4.8-2 and the Fire Gmwth and Propagation Analysis
identifying the possibility to credit auto or manual suppression.

Table 4.8-4 gives ignition frequencies for each target set and the basis for their determination. |

Table 4.8-5 gives results from the Fire Damage Evaluation for each target set (probabilities that
fdamage will occur). ,

,

I
Table 4.8-6 gives a final fire scenario frequency by combining results from Tables 4.8-4 and 4.8- ;

5. Those results are discussed in Section 4.8.3. |
|

Fire Hazard Evaluation for the MP2 was pnmarily based on the analysis of fixed combustibles. i
'

The only transient combustibles modeled were in the Auxiliary Building. The reasons for such
low involvement of the transient combustibles in the analysis are numerous. As an example, the

plant combustible control programs are very effective (no violations recorded), and aerosol cans
(nonexposed combustibles) are used for contact cleaning in Switchgear Rooms and the Control
Room. In the areas where a large number of fixed fire sources and combustibles are present, the
contribution of transient combustibles was not considered to be imponant.

Fire Hazard Evaluation results for the MP2 are presented below for each unscreened
companment. O
4.8.2.1 Auxiliary Building, AUXB-1 (Areas A-1B, A-IG, and A-12)

As described in Section 4.6, this is one of the vital fire compartments in the plant. Fire in this
companment has the potential to disable RCP thermal barrier cooling while simultaneously
seriously degrading RCS Inventory Control (Charging, Residual Heat Removal, High and Low
Pressure Injection Systems). All potential fires in this compartment are analyzed in detail.

Based on walkdowns several sub-compartments (Appendix A areas) were identified for further i

analysis. These areas were selected primarily due to the large number of cable trays in these |

areas and the existence ofignition and combustible sources in the vicinity of these cable trays. j
Fire Growth and Propagation Analysis for areas A-1B, A-1G, and A 12 of the AUXB-1 i

compartment were performed.

These areas were observed to have pumps, electrical cabinets, and transient combustibles. Pump
and electrical cabinet fires were modeled as both the ignition and combustible source. Fires

Iassociated with transient combustibles were modeled as requiring a transient ignition source.

The fire source ignition frequencies for the area scenarios were based on the fire ignition sources

for AUXB-1 (Ref. 4-6). Thus, for this analysis a scenario involving a pump fire is the
frequency for a pump fire (2.4E-4/ year) given that a lube oil leak is involved (50% of the pump hfires) is 1.2E-4/ year. The electrical cabinet frequency for the analysis is 7.2E-5/ year. The

.
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transient ignition frequency for transient combustibles is for the transient portion and for this

Ot analysis is 1.7E-4/ year. The transient welding portion was not considered applicable due to
required fire watch program for cutting and welding. For the majority of the scenarios, given
that both fire source and combustible are fixed, the probability of the combustible being present
and exposed is equal to one.

The electrical cabinet peak fire intensity for this analysis was extrapolated from Reference 4-10
'

for cabinets with qualified cables and is based on guidance provided from the draft EPRI Fire
PRA Implementation Guide (Ref. 4-32). The peak fire intensity was determined to be
approximately 53 BTU /second (20% of 65 BTU /sec.) since the tops of the cabinets have sealed,

penetrations. The Qu for these cabinets was assume to be equivalent to 150,000 BTU which
yields a fire of approximately 35 minute duration. A fire of this duration is sufficiently long )
enough to possibly credit manual suppression given detection. Failure of detection and/or manual |
suppression is assumed to potentially result in loss of the area.

When stacks of cable trays are involved for a scenario, all are assumed to be affected if the tray
closest to the fire source is affected. The exception is if the cable trays have an adequate
automatic suppression system to prevent spread from one tray to another.

(1) M2AlB * Fire in Area A-1B. RBCCW Pumo & Heat Exchanger Area. El. -25'6" i

!

This fire scenario describes the fires in the RBCCW Pump & Heat Exchanger Area (A-1B), El. -

O 25'6".

Three target sets were analyzed for this fire scenario: M2AlB-l*, M2AlB-2*, and M2AlB-3*.
Results are presented below.

Target Sets M2 A1B-1*, M2 A1B-2*, and M2 A1B*-3: Area A-1B, Transient Combustible Fire,
Aerated Waste Panel Fire, and RBCCW Pump Fire with exposure to cables trays, RBCCW
pumps, and detectors.

Results from the Fire Growth & Propagation (FG&P) worksheets for the three analyzed target
sets are given below:

Target Set M2 A1B-11: The postulated fire source for the target sets is a transient ignition source.
The postulated combustible is approximately a cubic yard of transient combustible (protective
clothing in open storage racks) stored in the area. The targets are cables in cable trays
(Z22AB30, Z24FF60, Z26ED10, Z26EC20, Z25BB30, & Z24FD10) which are considered in
plume. For this scenario, transient combustibles were observed in this location (H.2/18.5) during
an earlier walkdown (the transient combustibles are currently in a different location). The
target-in-plume scenario was analyzed. Damage to the target (the bottom most tray) is expected
to occur in less than one second and the fire duration is approximately seventeen and a half
minutes. Automatic suppression can not be credited since it does not exist in the area. Manual

O
suppression was credited to prevent fire spread in the area, it was not credited for preventing
damage to the target (s).
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Target Set M2 A1B-Ir: The postulated fire source for the target sets is a transient ignition source
(a fixed source is also in the immediate area - a low voltage transformer). The postulated
combustible is approximately a cubic yard of transient combustibles (protective clothing in open h;i

storage racks). The targets are cables in cable trays (Z24FD20, Z25BB30, & Z26EC30) which
are subject to radiant exposure. This scenario corresponds to the current location (H 4/18.1) of
the transient combustibles and the radiant exposure scenario was analyzed. Damage to the target

was determined not to occur.

Target Set M2AIB-Id: The postulated fire source for the target sets is the transient ignition
source. The postulated combustib.le is,approximately a cubic yard of transient combustibles
(protective clothing in open storage racks). The target is the detector located in the general area.
The target-out-of-plume scenario was analyzed. The detector was determined to actuate in five
seconds.

Target Set M2 A1B-21: The postulated fire source and the combustible for the target sets are the
Aerated waste panels. The targets are cables in cable trays (Z15EA50, Z26EC20, Z25BB30, &
Z24FD10) which are in plume. Damage to the target (the bottom most tray) is expected to occur
in approximately 168 seconds. Automatic suppression can not be credited since it does not exist
in the area. Manual suppression was credited to prevent fire spread in the area, it was not
credited for preventing damage to the target (s).

Target Set M2 A1B-2d: The postulated fire source and the combustible for the target sets is the
Aerated waste panels and the cable trays. The target is the detector located in the general area.
The targt-cut-of-plume scenario was analyzed. The detector was determined to actuate 33
seconds after the target in M2AIB-2i ignites. g
Target Set M2 A1B-31: The postulated fire source and the combustible for the target sets is the
RBCCW pump C. Targets are cables for RBCCW pumps A & B which are in plume 13' above
pump C. The target in plume scenario was analyzed. Damage to the target is expected to occur
in 20 seconds and the fire duration is 21 seconds. Manual suppression was credited to prevent

fire spread in the area, it was not credited for preventing damage to the target (s).

Target Set M2 A1B-3d: The postulated fire source and the combustible for the target sets is the
RBCCW pump C. The target is the detector located in the general area. The target-out-of-plume
scenario was analyzed. The detector was determined to actuate in approximately 2.5 seconds.

(2) M2 A1G* * Fire in Area A-1G. General Area. El. -5'0"

This fire scenario describes the fires in the Auxiliary Building General Area (A-lG), El. -5'0".

Four target sets were analyzed for this fire scenario: M2AIG-l *, M2A10-2*, M2AlG-3 *, and
M2AIG-4*. Results are presented below.

Target Sets M2 A1G-1*, M2 A1G-2*, M2 A1G-3*, and M2 A1G*-4; Area A-lO - Tmnsient
Combustible Fire, Panel C-65 Fire, Panel C-63 Fire, and MC B-31A Fire with exposure to
cables trays, and detectors. g
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Results from the FG&P worksheets for the four analyzed target sets are given below:

Target Set M2 A1G-11: The postulated fire source for the target sets is a transient ignition source.
The postulated combustible is approximately a cubic yard of transient combustibles (protective
clothing in open storage racks) located in the area. The targets are cables in cable trays
(Z24FH10, Z25BC30, Z26EB30, & Z24FX10) which are considered in plume. The

target in plume scenario was analyzed. Damage to the target (the bottom most tray) is expected
to occur in 0.2 seconds. Automatic suppression can not be credited since it does not exist in the
area. Manual suppression was credited to prevent fire spread in the area,it was not credited for
preventing damage to the target (s).

Target Set M2 A1G-Ir: The postulated fire source for the target sets is the transient ignition
The postulated combustible is approximately a cubic yard of transient combustiblesource.

(protective clothing in open storage racks). The targets are a cables in cable tray (Z23HA30)
which are subject to radiant exposure. The radiant exposure scenario was analyzed. Damage to
the target was deterndned not to occur.

Target Set M2 AIG-Id: The postulated fire source for the target sets is the transient ignition
The postulated combustible is approximately a cubic yard of transient combustiblesource.

(protective clothing in open storage racks). The target is the detector located in the general area.
The target-out-of plume scenario was analyzed. The detector was determined to actuate in
approximately two seconds.

Target Set M2 AIG-21: The postulated fire source and the combustible for the target sets is theO evaporator panels (C-65). Targets are cables in cable trays (Zl6EE10, Z15BF10,214FK10,
Z25BD10, Z24FH30, & Z22HA30) which are in plume. The target-in-plume scenario was
analyzed. Damage to the target (the bottom most tray) is expected to occur in 53 seconds.
Automatic suppression can not be credited since it does not exist in the area. Manual

suppression was credited to prevent fire spread in the area, it was not credited for preventing
damage to the target (s).

Target Set M2 AIG-2r: The postulated fire source and the combustible for the target sets is the
evaporator panel (C-65). The targets are cables in cable trays (Z24FD10, Z25BB10, Z26EC20,
Z26ED10, Z24FF60, Z22AB20, Z66HT46, & Z26HT45) which are subject to radiant exposure.
The radiant exposure scenario was analyzed. Damage to the target was determined not to occur.

Target Set M2 A1G-2d: The postulated fire source and the combustible for the target sets is
panel C-65. The target is the detector located in the general area. The target-out-of plume
scenario was analyzed. The detector was determined to actuate 32 seconds after the target in
M2AIG 2i ignites.

Target Set M2 A1G-31: The postulated fire source and the combustible for the target sets is panel
C-63. Targets are cables in cable trays (Z24FD10, Z26EE10,225BD10, & Z24FH30) which are
in plume. The target-in-plume scenario was analyzed. Damage to the target is expected to occur
in approximately 53 seconds. Automatic suppression can not be credited since it does not exist j

in the area. Manual suppression was credited to prevent fire spread in the area, it was notO credited for preventing damage to the target (s). 3

|
1
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Target Set M2AIG-3r: The postulated fire source and the combustible for the target sets is
panel C-63. Targets are cables in cable trays (Z16EE30, Z15BF10, & Z14FK10) which are
subject to radiant exposure. The radiant exposure scenario was analyzed. Damage to the target
was determined not to occur.

Target Set M2 A1G-3d: The postulated fire source and the combustible for the target sets is the
panel C-63. The target is the detector located in the general area. The target-out-of-plume

,

scenario was analyzed. The detector was determined to actuate 36 seconds after the target in
M2AlG-3i ignites.

Target Set M2 A1G-41: The postulated fire source and the combustible for the target sets is MC
B-31 A. Targets are cables in cable trays (Z14FL10, Z26EE10, Z25BD10, & Z24FH30) which
are in plume. The target-in-plume scenario was analyzed. Damage to the target is expected to
occur in approximately three seconds. Automatic suppression can be credited. Manual suppression
was credited to prevent fire spread in the area, it was not credited for preventing damage to the
target (s).

Target Set M2 AIG-4r: The postulated fire source and the combustible for the target sets is MC
B-31 A. Targets are cables in cable trays (Zl6ED40, Z14BE40, & Z14FH40) which are subject
to radiant exposure. The radiant exposure scenario was analyzed. Damage to the target was
determined not to occur.

Target Set M2 A1G-4d: The postulated fire source and the combustible for the target sets is the
MC B-31 A. The target is the detector located in the general area. The target-out-of-plume
scenario was analyzed. The detector was determined to actuate 63 seconds after the target in
M2AIG-4i ignites.

(3) M2Al2A* Fire in Area A-12A. General Area. El.14'6"

This fire scenario describes the fires in the Auxiliary Building General Area (A-12A), El.14'6".
One target sets was analyzed for this fire scenario: M2Al2A*. Results are presented below.

Target Set M2 A12A *; Area A-12A - Transient Combustible Fire

Results from the FG&P worksheets for the analyzed target set are given below:

Target Set M2A12A-1: The postulated fire source for the target sets is the transient ignition
source. The postulated combustible is approximately two cubic yards of transient combustibles
(protective clothing in open storage racks). Targets are cables in cable trays (Z24FC10, &
Z25BA10) which are considered in plume. The target-in-plume scenario was analyzed. Damage
to the target is expected to occur in approximately one second. Automatic suppression can not
be credited since it does not exist in the immediate area of the combustible and the target.
Manual suppression was credited to prevent fire spread in the area, it was not credited for
preventing damage to the target (s).

Target Set M2Al2A-r: The postulated fire source for the target sets is the transient ignition
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source. The postulated combustible is approximately two cubic yards of transient combustibles
(protective clothing in open storage racks). The targets are a cables in cable trays (Z25BC20,
Z26EB20, Z22AB20, Z24FF60, Z26ED20, Z26EC20, & Z25BB20) which are subject to radiant
exposure. The radiant exposure scenario was analyzed. Damage to the target is not expected
to occur.

Target Set M2 A12A-d: The postulated fire source for the target sets is the transient ignition
source. The postulated combustible is approximately two cubic yards of transient combustibles
(protective clothing in open storage racks). The target is the detector located in the general area.
The target-out of-plume scenario was analyzed. The detector was determined to actuate in
approximately 17 seconds.

4.8.2.2 Cable Vault (A-24)

The combustibles in this fire area are cable trays, routed in various arrangements, including
parallel vertical stacks or multiple intersections. The cables in the trays are IEEE-383 qualified.
The fire sources in this area are transient, lighting panels, and low voltage transformers. Based
upon walkdowns the potential fist source of concem is a low voltage transformer near several
cable trays.

The fire scenario of interest in this fire zone is the scenario which would involve fire spread
between different cable trays. It was conservatively assumed that if fire spreads between two
neighboring trays, it will spread between multiple trays, and potentially the entire area will be
lost. The name for this fire scenario is M2A24 *. The scenario describes all fires with the
potential to disable the Cable Vault.

The cable trays are assumed to be two feet wide, without solid bottoms or covers. It was
conservatively assumed that all trays are filled with cables. Sprinklers have been provided on
every 10 feet of tray length for a straight cable run, and also at every point where tray bends or
two trays cross. The majority of sprinklers are 175*F rated fragile bulb types, positioned 6"
above the tray and a small local deluge system.

M2A24 *: Fire in Area A-24. Cable Vault. El. 25'6"

This fire scenario describes the fires in the Auxiliary Building Cable Vault Area (A-24), El.
25'6".

When stacks of cable trays are involved for a scenario all are assumed to be affected. The
exception is if the cable trays have an adequate automatic suppression system to prevent spread
from one set of adjacent trays to another.

Both, auto and manual suppression, can be credited to prevent spread between cable trays. The
probability of fire spreadmg through the cable vault area from Fire Scenario M2A24-1 is 2.0E-3,

M2A24 *, Results

O
as given in Table 4.8-5. One target set was analyzed for this fire scenario:

ar Fre e tee s >ew.
I
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Target Set M2 A24 *; Area A-24 - Low voltage transformer fire.

Results from the FG&P worksheets for the analyzed target set are given below:

Target Set M2 A24-Ir: The postulated fire source and combustible for the target sets is a small
metal enclosed low voltage transformer located approximately 21 inches from the cable trays.
The postulated combustible is initially the transformer and then the cables in the affected cable
tray. The targets are cables in a stack of cable trays (Zl6HB25, Z14GA70,16EL20, Z15HC20,
214FX65, & 215PB20) which are subject to radiant exposure. The radiant exposure scenario
was analyzed. Damage to the target (the nearest tray) is expected to occur in approximately four
seconds..

Target Set M2 A24-Id: The postulated fire source for the target sets is the metal enclosed
transformer. The postulated combustible is initially the transformer and then the cables in the
affected cable tray. The target is the detector located in the general area. The target-out-
of-plume scenario was analyzed. The detector was determined to actuate 2 seconds after the
target in M2A24-1 ignites.

Target Set M2 A24-1s: The postulated fire source for the target is the metal enclosed low voltage
transformer located approximately 48 inches from the nearest wet pipe sprinkler head. Based
upon the radiant exposure analysis the sprinklers do not actuated to prevent damage to the cable
trays nearest the fire ignition and combustible source. However, once the cable trays ignite,
suppression is expected to occur in a few seconds to prevent spread of the fire.

O
4.8.2.3 Control Room (A-25)

The main fire sources and combustibles in this vital fire area are electrical cabinets / panels (80%
of the total area ignition frequency is contributed to the cabinet fires). Except for trash, the only
transient combustibles which can be found in the area are 12 oz. aerosol cans of " Blue Shower,"
for contact cleaning, and they are not likely to present a significant fire risk. Based on this and
the fact this area is staffed continuously, transient fires were considered not to be a significant

contributor to the fire risk in the Control Room.

There are 57 various electrical cabinets in the Control Room. Twenty four of those are safety
significant: 16 cabinets of the Main Control Board (MCB) and eight cabinets of the Engineered
Safety Actuation System.

The MCB is a steel construction, roughly 6 to 8.5 feet deep and 7.6 feet high. The MCB consists
of eight front and eight back cabinets (eight panels labeled "C01" through "C08R"). There are
single thickness steel panels positioned between cabinets with unsealed penetrations. The front
cabinets (benchboard or vertical) and back cabinets (vertical) are positioned across a 24" to 26"
aisle way. The cabinets are all open to the aisle (there is no cabinet back wall).

The ceiling of the MCB is open to the space above the suspended ceiling (ten feet above the
floor), which forms part of the exhaust plenum. The ventilation ranges from 5,000 to 15,000 cfm
(8 to 15 air changes per nour). Cables in the MCB are IEEE-383 qualified.
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Since the Sandia Cabinet Test results (Reference 4-10) are the only ones available to be used in

O estimating fire growth and propagation inside cabinets, cabinets from the Sandia Test were
compared to the cabinets in the MP2 MCB. The comparison results are as follows:i

1. The Sandia Test cabinets width, length, and height dimensions are similar to the MP2
benchboard type cabinets. MP2 vertical cabinets are not as deep and their width varies.
Construction of the cabinets is similar.

1 2. Cable loading and orientation are similar.

3. The Sandia MCB cabinets we're tested with the back panel doors open. Similarly, the
MP2 MCB cabinets do not have doors and are open to the aisle. i

l

: 4. The Sandia Test enclosure was 48,000 cubic feet with one air change per hour. The MP2 I
iControl Room enclosure is approximately 35,000 cubic feet with 8 to 15 air changes per

hour.

5. In the Sandia Test, smoke detectors are assumed inside the cabinet. The MP2 MCB has I

smoke detection above the walkway between the front and back cabinets. Even though
the detectors are not actually inside the cabinets, they are in the smoke exhaust path.

,

Different Sandia test cabinet characteristics are compared with MP2 cabinet characteristics in the

table presented next:

Sandia Test Cabinets MP2 MCB*

"*
Test PCT 6 Test No. 23 Test No. 25

Cable Type 383 Qualified 383 Qualified Non-383 383 Qualified,

Qualified
,

Cabinet Type Benchboard Benchboard Vertical Benchboard/
Vertical

Ignition Source Transient Transient Electrical Electrical

Ventilation 15 Air 1 Air 8 Air 8-15 Air

Rate Changes /hr Change /hr Changes /hr Changes /hr

Peak Heat 170 Bru/sec 1142 Bru/sec 796 Btu /sec -

i Release Rate

Based on the ventilation rate, MP2 results are expected to be the most similar to the Test No. 25.
Based on this, a cabinet fire growth timeline, predicted for the MP2 MCB cabinets, is presented

in the table below.

The fire growth timeline presented in the following table was conservatively selected to model
CR cabinet fires at MP2. The tests selected are all with non-qualified cables and electrical
ignition sources since none of the qualified cable cabinet test could not be ignited with an
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electrical ignition source. The transients ignited were determined not to be applicable due to the
transient controls program precludes this quantity of transient combustibles from entering the CR.
Independent of size, all cabinets are considered the same for this evaluation.

. ~

|
|

1

l

l

l

O

1
i

|

|
,

O
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'

;

Fire Growth Timeline for Cabinets
,

!

Sandia Test CabinetsO Predicted for MP2'

MCB Cabinets
Test No. 24 Test No. 25

J (seconds) (seconds) (seconds);

I

i Ignition (visible 0 0 0

i smoke)

| Detector Actuation 30-60 90--

! Cables Flame 330 390 390
~

!

i Heat Release Rate 690 510 510

I of 62 Bru/sec
i

f Thick Smoke at Eye 930 1,170 1,170

! Level

! Peak Heat Release 1,020 810 810

! Rate
j

| The MP2 Control Room has ionization smoke detectors provided above the control rack and the

j main control board..

| Manual Fire Brigade response time to this area, based on drill results from similar locations, is
approximately 10 minutes (Ref. 4-8). However, considering that fire brigade members are ,

.

I typically stationed in the Control Room, it could be expected that a manual extinguisher will be

f
used prior to the arrival of the full brigade. Data m the EPRI Fire Event Database (Ref. 4-11)
shows that every Control Room cabinet fire was manually suppressed, without using a manual ,

j '

j hose station. Fire duration times ranged from 30 seconds to 5 minutes. Based on this industry

|
data from the Control Room, manual suppression by the Control Room operators was credited

i if the time to damage was longer than two minutes from the time of detection (based upon

j Section 4.4 walkdown insights).
:

,! For all Control Room fire scenarios, four different target sets were analyzed: M2A25-1, M2A25-

|
2, M2A25-3, and M2A25-4. Target Sets M2A25-1 through M2A25-3 were defined in order to

|
analyze MCB cabinet fires and a propagation of fire between cabinets. Each target set

; corresponds to the different number of cabinets involved. Target Set M2A25 4 was defined in

|
order to analyze Engineered Safety Actuation System (ESAS) cabinet fires. Target Set M2A25-4
models a single cabinet fire.y

t

j [ Note: Based on the terminology used in this analysis, one MCB Panel (C01 through C08)

j actually consists of two cabinets: back and front.]

;

| Target Set M2 A25-1: Fire in a Single MCB Cabinet
i

The fire source, combustible, and the target in this atypical target set is a MCB cabinet.
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Fire originates in one of the MCB cabinets. A smoke detector inside the MCB will actuate in |
90 seconds. Since the exact origin of the fire insiae the cabinet cannot be predicted, it was 1

assumed that the cabinet is damaged instantly. (Actually, a panel can be considered lost when
cable flames appear in 390 seconds according to the fire growth timeline for the cabinets. The |

assumption used here is conservative.) Suppression was not credited to prevent damage to the
cabinet. Suppression was credited to prevent spread to adjacent cabinets.

The ignition frequency for this fire source was determined based on the panel fire ignition
frequency in the Control Room (1.7E-4/ year). Given that the fire source and combustible are
fixed, the probability of a combustible being present and exposed is equal to one.

Fire limited to one cabinet was assumed not to require Control Room evacuation.

Target Set M2 A25-2: Fire in a MCB Cabinet, Exposing the Cabinet Across the Aisle

The fire source and combustible in this target set is a MCB cabinet. The target is the other MCB
cabinet across the aisle. The result is a loss of one MCB panel (back and front).

Fire originates in one of the MCB cabinets. A smoke detector inside the MCB will ctuate in 90
seconds. It is assumed that, when fire reaches an output of 62 Btu /sec, it could spread across
the aisle from the front cabinet to the back cabinet and vice versa. After this heat output in the
Sandia test, damage temperatures (425 F) were noted in the top of the cabinets and fire was ,

'

assumed not exdnguishable by a manual extinguisher. Based on the fire growth timeline for
cabinets, fire will reach a heat release rate of 62 Btu /sec in 510 seconds (8.5 minutes) after
ignition. Manual suppression by Control Room personnel can be credited. [ Note: The longest
Control Room fire duration recorded in available industry data is five minutes.]

The ignition frequency for this fire source was determined based on the parel fire ignition
frequency in the Control Room (1.7E-4/ year) and the number of cabinets involved (two cabinets
are involved, since fire can originate in either the back or front cabinet of a panel). Given that
the fire source and combustible are fixed, the probability of the combustible being present and

exposed is equal to one. I

|
Fire limited to one panel (two cabinets) was assumed not to require Control Room evacuation.

.

Target Set M2 A25-3: Fire in a MCB Cabinet, Exposing Five Neighboring Cabinets

The fire source and combustible in this target set is a MCB cabinet. The targets are the |

five cabinets in the immediate vicinity; two on the side and three across the aisle. The result is
the loss of six cabinets or three MCB panels (with back and front cabinets).

Fire originates in one of the MCB cabinets. A smoke detector inside the MCB will actuate in
90 seconds. The cabinet will be completely damaged in 390 seconds. If not extinguished, fire
will spread across the aisle in 510 seconds. Ifit is conservatively assumed that fire will spread
diagonally and on the side, only one minute after the fire reached an output of 62 Btu /sec and
spread across the aisle. Based on the fire growth timeline for cabinets, this corresponds to 570 0
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I seconds (9.5 minutes). It is assumed that the second-zone detector will trip well before that time.s

Therefore, manual suppression by control room personnel was credited [ Note: Manual+

suppression by the full Manual Fire Brigade is not credited, since the time to damage is shorter
than 10 minutes.]

The ignition frequency (and probability of combustible being present and exposed) is the same
as Target Set M2A25-2, since this fire can originate in either the back or the front cabinet of the
middle panel.

According to the fire growth timeline for cabinets, the peak heat release rate will be reached in
810 seconds (13.5 minutes), and thick smoke at eye level will be reached in 1,170 seconds (19.5
minutes). At this time, it is assumed that Control Room evacuation is required. Since the fire
growth timeline is based on the heat release rates from the one cabinet, and in this target set
multiple cabinets are ignited, it was conservatively assumed that every Control Room fire
involving three panels requires Control Room evacuation.

Target Set M2 A25-4: Fire in a ESAS Cabinet

In this atypical " target set," an ESAS cabinet is both target and fire source.
.

The fire is postulated to originate in one of the ESAS cabinets. Since the exact place of the fire
origin inside the cabinet cannot be predicted, it was assumed that the cabinet is damaged
instantly. Suppression was not credited.

O; ,

Since ESAS cabinets are isolated from each other, propagation between cabinets was not
analyzed.

The ignition frequency for this fire source was determined based on the panel ignition frequency
in the Control Room (1.7E-4/ year). Given that the fire source and combustible are fixed, the
probability of the combustible being present and exposed is to equal to one.

If not suppressed, it was assumed that a cabinet fire will require room evacuation in
1,170 seconds or 19.5 minutes (based on the fire growth timeline for cabinets). In order to
prevent room evacuation, two types of suppressions can be credited: manual suppression by
Control Room personnel (manual extinguisher), and manual suppression by fire brigade (manual
hose station). Events involving a panel fire and failure of all means of suppression requiring

4

Control Room evacuation, are very improbable and will not present a significant contributor to
the fire risk. Therefore, it was assumed that an ESAS cabinet fire does not require Control Room

evacuation.

4.8.2.4 Screenwash House (I-1), (Intake Structure)

Service water pumps and Circulating Water (CW) pumps are located in this area, as described
in Section 4.6. Damage to the service water pumps was analyzed in three fire scenarios. EvenO though smoke detectors exist in this area, times to detect were not analyzed, because times to
damage targets were not long enough to credit manual suppression. The area does not have an
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automatic suppression system.

The four fire scenarios which were analyzed in Area I-1 A are described below:

M2II A *: Fire in Screenwash House. Disabling 3 Service Water Pumos

This fire scenario models all fires in the Screenwell House which could disable all Service Water
Pumps and result in the total loss of Service Water.

Four target sets were analyzed for this fire scenario: M2il A *.

Target Sets M211 A-1*, M211 A-2*, M2I1 A-3*, and M2I1 A-4*: Area I-1 A, combinations of
Circulating Water or Service Water pump fires, with exposure to all the Service Water Pumps

The postulated fire source for these target sets is an ignition by either of the Circulating Water
Pumps A, B, C or D and Sewice Water pump B. The postulated maximum available
combustible is 50.25 gallons of pump lube oil for the Circulating Water pumps and 13.25 gallon ;

for the Service Water pump.
i

Due to irregularities in the floor approximately 2000 sqft. is available for the lube oil spill area. |

If 50.25 gallons of pump lube oil is freely spilled over an area of approximately 2000 sqft., the
expected fire duration is approximately 23 seconds. This area was approximated by examination
of the intake Structure floor area for obstructions and does not credit floor drains. ,

1

The ignition frequency for this fire source was determined based on the pump fire ignition h
I

frequency in the Intake Structure (3.2E-3/ year), given that a lube oil leak was involved (50% of
the fires). The number of pumps which can cause damage to all three SW pumps, was
determined through target set analysis, as it is presented below. Given that both the fire source |

and combustible are fixed, the probability of the combustible being present and exposed is equal j

to one. Thus, the ignition frequency (1.0E-4/yr (1.9E-4/yr*0.5)) for the target sets was based on
'

the per pump fire ignition frequency with lube oil present for the intake structure. The i

probability of damage is based on the probability of oil being exposed (leaking). |

Results from the FG&P worksheets for the analyzed target set are given below.

Target Set M2I1 A-1r: The target is the three service water pumps (A, B, and C). The fire
source is the B Circulating Water Pump and the farthest Service Water Pump (A). The longest
distance between the target and the source (involving the oil spill area) is 21 feet. The radiant
exposure scenario was analyzed. The minimum amount of tube oil to result in damage was
calculated to be between 8 to 9 gallons. For this case the fire duration and time to damage is
approximately 8 seconds. Total loss of SW is expected for this scenario.

Target Set M211 A-2r: The target is the two Sewice Water Pumps on either side of SW pump
B. The fire source is the B service water pump. The longest distance between the target and
the source (involving the oil spill area) is 17 feet. 13.25 gallons oflube oil was used and the
radiant exposure scenario was analyzed. Damage to the target is expected to occur since fire hduration is 8 seconds and time to damage is approximately one second. Totalloss of SW is
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expected for this scenario.

%) ~

The fireTarget Set M2II A-3r: The targets are the three service water pumps (A, B, and C).
source is the D Circulating Water Pump and the farthest Service Water Pump (A). The longest
distance between the target and the source (involving the oil spill area) is 51 feet. The radiant
exposure scenario was analyzed. The fire duration is approximately 23 seconds and damage to
the target is expected to occur in 65 seconds. This scenario is not expected to result in a total
loss of SW since the time to damage is greater than the expected fire duration.

i

Target Set M211 A-4r: The targets are the three Service Water Pumps (A, B, and C). The fire
source is the either the A or C Circulating Water Pump and the farthest Service Water Pump C
or A, respectively. The longest distance between the target and the source (involving the oil spill
area) is 40 feet. 50.25 gallons of lube oil was used and the radiant exposure scenario was
analyzed. Damage to the target is expected to occur in 25 seconds. Total loss of SW is
expected for this scenario.

4.8.2.5 Turbine Building (T-1)

The general area of the Turbine Building contains the majority of the balance of plant systems.
The concems for this area is the potential for a plant transient (loss of air, SW, off-site power, |

I

etc.) as a result of a potential fire associated with components located within the area. The
analysis of the turbine building is to identify locations for such fires and the potential
consequences. A catastrophic fire which could result in the collapsing of the entire building was-

also analyzed. |

The Turbine Building was walked down on numerous occasions to identify potentially credible
fire scenarios which could possibly result in a plant transient. This required identifying the i

'

equipment which could initiate and be involved in a fire and potential spatial interactions with
other equipment (ie., cabling in the vicinity). Six fire scenarios were identified for this
evaluation. These involved the TBCCW Pumps (M2TB-1 *), the Main Condenser Pumps (M2TB-
2*), a large oil filed transformer (M2TB-3*), the Condensate Pumps (M2TB-4*), the Instrument
& Station Air Compressors (M2TB-5*), and the Main Feedwater Pumps (M2TB-6*).

M2TB-1* Fire in Turbine Buildino involvine the TBCCW Pumps

This fire scenario models all fires in the Turbine Building which could disable all TBCCW
Pumps and other components in the area of the TBCCW Pumps.

Six target sets were analyzed for this fire scenario: M2TB-l'.

Manual suppression for these fire scenarios was not credited due to the relatively short target
damage times and the duration of the fire versus fire brigade response time.

Target Set M2TB-11: TBCCW Pump Lube Oil Fire, with exposure to conduit 5T540.

The postulated fire source in this target set is a the B TBCCW Pump. The postulated
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combustible is approximately a half a gallon of lube oil (generally contains less than a half
gallon). O
The ignition frequency for this target set was based on the pump fire ignition frequency with lube
oil present 2.lE-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leaking).

1

The expected fire duration is approximately eight seconds. The target is conduit ST540 which |
is in plume. The cable in the conduit was determined to be damaged in approximately one and
a half seconds. The analysis work sheet does not credit the conduit or the Thermo-Lag around |
the conduit. Thus, given the duration of the fire, and the relative rating of the Thermo-Lag (
(originally three hours) damage to the cable in the conduit is not expected to occur.

Target Set M2TB-Irl: TBCCW Pump Lube Oil Fire, with exposure to conduit 52BA10.
1

The postulated fire source in this target set is a the B TBCCW Pump. The postulated I

combustible is approximately a half a gallon of lube oil (generally contains less than a half
gallon).

The ignition frequency for this target set was based on the pump fire ignition frequency with lube
oil present 2.lE-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leakmg).

The expected fire duration is approximately eight seconds. The target is the conduit 52BA10.
This target was analyzed for damage due to radiant exposure. The cable in the conduit was g.'

'

determined to be damaged in approximately fourteen seconds. Thus, given the duration of the
fire, damage to the cable in the conduit is not expected to occur.

Target Set M2TB-Ir2: TBCCW Pump Lube Oil Fire, with exposure to A TBCCW Pump.

The postulated fire source in this target set is a the B TBCCW Pump. The postulated
combustible is approximately a half a gallon of lube oil (generally contains less than a half
gallon).

The ignition frequency for this target set was based on the pump fire ignition frequency with lube
oil present 2.lE-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leaking).

The expected fire duration is approximately eight seconds. The target is the A TBCCW Pump.
This target was analyzed for damage due to radiant exposure. The TBCCW Pump was
determined to be damaged in approximately seventy seconds. Thus, given the duration of the
fire, damage to the TBCCW Pump is not expected to occur.

Target Set M2TB-Ir3: TBCCW Pump Lube Oil Fire, with exposure to C TBCCW Pump.

The postulated fire source in this target set is a the B TBCCW Pump. The postulated
combustible is approximately a half a gallon of lube oil (generally contains less than a half

Page 4-64

- - - - .



_ ___ _ _ _ . _ _ _ . _ . _ _ . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ ___

l

MP2 IPEEE

gallon).

O
'

The ignition frequency for this target set was based on the Pump fire ignition frequency with lube
oil present 2.lE-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leaking).

The expected fire duration is approximately eight seconds. The target is the cabling for the C
TBCCW Pump. This target was analyzed for damage due to radiant exposure. The TBCCW
Pump C cabling was determined to be damaged in approximately three seconds. Thus, given the
duration of the fire, damage to the TECCW Pump C cabling is expected to occur.

M2TB-2* Fire in Turbine Building involving the Main Condenser Vacuum Pumns

This fire scenario models all fires in the Turbine Building which could disable all Main
Condenser Pumps and other components in the area of these pumps.,

Three target sets were analyzed for this fire scenario: M2TB-2*.

Target Set M2TB-2rl: Main Condenser Vacuum Pump lube oil fire, with exposure to conduit
252EA10. ,

The postulated fire source in this target set is a the A Main Condenser Vacuum Pump. The
postulated combustible is approximately a half a gallon of lube oil (generally contains less than
a half gallon).

The ignition frequency for this target set was based on the pump fire ignition frequency with lube
oil present 2.lE-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leaking).

The expected fire duration is approximately eight seconds. The target is conduit 252EA10 and
the target was analyzed for damage due to radiant exposure.which is in plume. The cable in the
conduit was determined to be damaged in approximately seven seconds. The analysis work sheet
does not credit the conduit or the Thermolag around the conduit. However, given the duration
of the fire, and the relative rating of the Thermolag (originally three hours) damage to the cable
in the conduit is not expected to occur.

Target Set M2TB-2r2: A Main Condenser Vacuum pump Lube Oil Fire, with exposure to the
B pump.

The postulated fire source in this target set is a the A Main Condenser Vacuum Pump. The
postulated combustible is approximately a half a gallon of tube oil (generally contains less than
a half gallon).

The ignition frequency for this target set was based on the pump fire ignition frequency with lube

Os oil present 2.1E-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leaking).
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The expected fire duration is approximately eight seconds. The target is the B Main Condenser
Vacuum Pump and TBCCW Pump A. This target was analyzed for damage due to radiant 1

exposure. The pumps were determined to be damaged in approximately 106 seconds. Thus, h)
given the duration of the fire, damage to these pumps is not expected to occur.

|

M2 rB-3H Fire in Tmbine Buildine involving the transformer 15G-2Y

This fire scenario models all fires in the Turbine Building

Two target sets were analyzed for this f' ire scenario: M2TB-3 *.
'

Automatic suppression was credited to prevent fire spread to other components and areas based
upon the duration of the fire and the time to damage of nearby equipment.

Target Set M2TB-3r: Transformer 15G-2Y fire, with exposure to Turbine Hydrogen Seal Oil |

Unit.

The postulated fire source in this target set is the transformer 15G-2Y. The postulated
combustible is the oil from the transformer.

The ignition frequency for this target set was based on the single transformer fire ignition
frequency of 1.0E-4/yr for the Turbine Building.

The expected fire duration is approximately nineteen minutes and forty seconds. The targets are
component are components of the hydrogen seal oil system (hydrogen lines and the seal oil unit).
The targets were analyzed for damage due to radiant exposure. These components were
determined to be damaged in approximately eight minutes and twenty seconds. Thus, given the
duration of the fire, manual suppression was credited to prevent fire spread in the area, it was
not credited for preventing damage to the target (s)..

Target Set M2TB-3s: Transformer 15G-2Y Fire, with exposure to the sprinkler system.

The postulated fire source in this target set is a the transformer 15G-2Y. The postulated
combustible is this oil filed transformer.

The ignition frequency for this target set was based on the pump fire ignition frequency with lube
oil present 5.0E 5/yr (1.0E-4/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leaking). The approximately two feet from and 1

|surrounding the transformer base is a six inch high dike contain oil spills. The available area for
the oil is approximately eighty square feet.

The expected fire duration is approximately nineteen minutes and forty seconds. The target is
the sprmkler system which is located 9 feet above the top of the transformer and was modeled
for target in plume. The sprinkler was determined to be actuated in approximately twelve

!

seconds. O
\

|
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M2TB-4* Fire in Turbine Buildina involving the condensate pumos ;

O |
iThis fire scenario models all fires in the Turbine Building which could disable all Condensate

Pumps and other components in the general area of these pumps.

[ Five target sets were analyzed for this fire scenario: M2TB-4*. )
!

Automatic suppression was credited to prevent fire spread to other components and areas based
upon the duration of the fire and the time to damage of nearby equipment.

|.-
'

Target Set M2TB-41: Condensate Pump Lube Oil Fire, with exposure to cable trays.

The postulated fire source in this target set is a the B Condensate Pump. The postulated
combustible is approximately a 30.25 gallons oflube oil.

The ignition frequency for this target set was based on the pump fire ignition frequency with lube
oil present 2.1E-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is

| based on the probability of oil being exposed (leaking). j

The expected fire duration is approximately twenty six seconds. The targets are cables in cable
trays (16FA30,14GA20,15DA30, & 13EA10) which are in plume. Damage to the target (the
bottom most tray) is expected to occur almost instantly. Automatic suppression can not be

credited to prevent damage to these trays since it does not actuate for approximately 9 seconds

( (target set M2TB-4s). However, suppression can be credited to prevent the fire from potentially
spreading to other portions of the Turbine Building. Additionally, manual suppression was

credited to prevent fire spread in the area, it was not credited for preventing damage to the
target (s).

Target Set M2TB-4rt: Condensate Pump Lube Oil Fire, with exposure to Condensate Pumps
A & C.-

The postulated fire source in this target set is a the B Condensate Pump. The postulated
combustible is approximately a 30.25 gallons of tube oil.

,

#

The ignition frequency for this target set was based on the pump fire ignition frequency with lube
oil present 2.lE-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leaking).

The expected fire duration is approximately twenty six seconds. The targets are the A & C
Condensate Pumps. These targets were analyzed for damage due to radiant exposure. These
components were determined to be damaged in approximately two seconds. Thus, given the
duration of the fire, damage to all the Condensate Pumps is expected to occur. Automatic
suppression can not be credited to prevent damage to these pumps since it does not actuate for

;

approximately 9 seconds (target set M2TB-4s). However, suppression can be credited to prevent'

the fire from potentially spreading to other portions of the Turbine Building. Additionally,
| manual suppression was credited to prevent fut spread in the area, it was not credited for

preventing damage to the target (s).
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Target Set M2TB-4r2: Condensate Pump Lube Oil Fire, with exposure to the A Condensate
Pump.

The postulated fire source in this target set is a the C Condensate Pump. The postulated
combustible is approximately a 30.25 gallons oflube oil.

The ignition frequency for this target set was based on the pump fire ignition frequency with lube
oil present 2.lE-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leaking).

The expected fire duration is appr'oximately twenty six seconds. The targets are the A & B
condensate pumps. These targets were analyzed for damage due to radiant exposure. These
components were determined to be damaged in approximately ten seconds. Thus, given the
duration of the fire, damage to all the Condensate Pumps is expected to occur. Automatic
suppression can not be credited to prevent damage to these trays since it does not actuate for
approximately 9 seconds (target set M2TB-4s). However, auto and manual suppression can be
credited to prevent the fire from potentially spreading to other portions of the Turbine Building.

Target Set M2TB-4r3: Condensate Pump Lube Oil Fire, with exposure to the A Station Air
Compressor.

The postulated fire source in this target set is a the C Condensate Pump. The postulated
combustible is approximately a 30.25 gallons of tube oil.

The ignition frequency for this target set was based on the pump fire ignition frequency with lube |

oil present 2.lE-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leaking).

The expected fire duration is approximately twenty six seconds. The targets are the A & B
Instrument Air Compressors and the Station Air Compressor. These targets were analyzed for
damage due to radiant exposure. These components were determined to be damaged in
approximately thirty seconds. Thus, given the duration of the fire, damage to the Station Air
Compressor is not expected to occur.

Target Set M2TB-4s: Condensate Pump Lube Oil Fire, with exposure to sprinkler system.

The postulated fire source in this target set is a the B Condensate Pump. The postulated
combustible is approximately a 30.25 gallons of tube oil.

The ignition frequency for this target set was based on the pump fire ignition fmquency with lube
oil present 2.1E-5/yr (4.2E-5/yr*0.5) for the Turbine Building. The probability of damage is
based on the probability of oil being exposed (leaking).

The expected fire duration is approximately twenty six seconds. The target is the sprinkler
system located 24 feet above the Condensate Pump floor and are considered in plume.
Automatic suppression is actuated approximately four and a half seconds after the start of the fire
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for this scenario. Therefore, it may be possible to credit auto suppression for some of the
scenarios.

M2TB-SH Fire in Turbine Building involvina the Air Compressors

This fire scenario models all fires in the Turbine Building which could disable the Station Air
Compressor and other components in the general area of this compressor (Instrument Air
Compressors A & B.

'

Four target sets were analyzed for this fire scenario: M2TB-5 *.

Automatic suppression was credited to prevent fire spread to other components and areas based
upon the duration of the fire and the time to damage of nearby equipment.

Target Set M2TB-51: Station Air Compressor, with exposure to cable tray.

The postulated fire source in this target set is a the Station Air Compressor. The postulated
combustible is approximately a 4.5 gallons of lube oil.

The ignition frequency for this target set was based on the air compressor fire ignition frequency
with lube oil present 2.0E-4/yr (3.9E-4/yr*0.5) for the Turbine Building. The probability of
damage is based on the probability of oil being exposed (leaking).

O
.

The expected fire duration is approximately eight seconds. The target is cables in cable tray

} 14GK10 which is in plume. Damage to the target is expected to occur in almost instantly.
Automatic suppression can not be credited to prevent damage to these trays since it does not;
actuate for approximately four and a half seconds (target set M2TB-5s). However, auto. and
manual suppression can be credited to prevent the fire from potentially spreading to other

: portions of the Turbine Building.

Target Set M2TB-5rl: Station Air Compressor, with exposure to the B Instrument Air<

Compressor.

The postulated fire source in this target set is the Station Air Compressor. The postulated

j combustible is approximately a 4.5 gallons oflube oil.

The ignition frequency for this target set was based on the air compressor fire ignition frequency
with lube oil present 2.0E-4/yr (3.9E-4/yr*0.5) for the Turbine Building. The probability of
damage is based on the probability of oil being exposed (leaking).

The expected fire duration is approximately eight seconds. The targets are the A & B Instrument
Air Compressors and the Station Air Compressor. These targets were analyzed for damage due-

to radiant exposure. The B Instrument Air Compressor was determined to be damaged in
approximately twelve seconds. Thus, given the duration of the fire, damage to the B Instrument
Air Compressor is not expected to occur.

;

!
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Target Set M2TB-5r2: Station Air Compressor, with exposure to cable trays.

The postulated fire source in this target set is the Station Air Compressor. The postulated '

combustible is approximately a 4.5 gallons oflube oil.
;

i

The ignition frequency for this target set was based on the air compressor fire ignition frequency |

with lube oil present 2.0E-4/yr (3.9E-4/yr*0.5) for the Turbine Building. The probability of ;

damage is based on the probability of oil being exposed (leaking). |

The expected fire duration is approximately eight seconds. The targets are the cable trays
(12FA10,14GU10,14GD60,16FD60, & 14GG10)in the area of the Station Air Compressors. ,

These targets were analyzed for damage due to radiant exposure. The bottom most tray was
determined to be damaged in approximately five seconds. Thus, given the duration of the fire, j

damage to the cable trays is expected to occur. Automatic suppression can not be credited to |

prevent damage to these trays since it does not actuate for approximately 9 seconds (target set
j

M2TB-4s). However, suppression can be credited to prevent the fire from potentially spreading
to other portions of the turbine building. However, automatic and manual suppression was

credited to prevent fire spread in the area, it was not credited for preventing damage to the
target (s).

Target Set M2TB-5s: Station Air Compressor, with exposure to sprinkler system.

The postulated fire source in this target set is the Station Air Compressor. The postulated
combustible is approximately a 4.5 gallons oflube oil.

The ignition frequency for this target set was based on the air compressor fire ignition frequency
with lube oil present 2.0E-4/yr (3.9E-4/yr*0.5) for the Turbine Building. The probability of
damage is based on the probability of oil being exposed (leaking).

The expected fire duration is approximately eight seconds. The target is the sprinkler system
locate 15 feet above the Station Air Compressor floor and are considered in plume. Automatic |

suppression is actuated approximately four and a half seconds after the start of the fire for this
scenario. 1

|

M2TB-6* Fire in Turbine Buildine involvine the Main Feedwater (MFW) Pumos

This fire scenario models all fires in the Turbine Building which could disable the MFW pumps

components in the general area of these pumps.

Two target sets were analyzed for this fire scenario: M2TB-6*.

Automatic suppression was credited to prevent fire spread to other components and areas based
upon the duration of the fire and the time to damage of nearby equipment.

Target Set M2TB-6r: MFW pump, with exposure to the other MFW pump.
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The postulated fire source in this target set is the MFW pump. The postulated combustible is
approximately a 100 gallons oflube oil was used in the analysis for determining the potential for

r damage to the other MFW pump and for suppression actuation. The total lube oil inventory is
1020 gallons for a MFW pump, to involve this much oil would require additional failures.

i

The ignition frequency for this target set was based on the MFW pump fire ignition frequency
with lube oil present 1.0E-3/yr (2.0E-3/yr*0.5) for the Turbine Building. The probability of
damage is based on the probability of oil being exposed (leaking). |

The expected fire duration is approximately eight minutes. The target is the other MFW pump
and was analyzed for damage due to radiant exposure. The other MFW pump was determined
to be damaged in approximately ten seconds. Thus, given the dumtion of the fire, damage to
the MFW pump is expected to occur. Automatic suppression can be credited to prevent damage
to these pumps since it actuates in approximately 2 seconds (target set M2TB-6s). Additionally,
manual suppression was credited to prevent fire spread in the area, it was not credited for
preventing damage to the target (s).

Target Set M2TB-6s: MFW pump, with exposure to sprinider system.

The postulated fire source in this target set is the a MFW pump. The postulated combustible is
approximately a 100 gallons of tube oil.

l
'

The ignition frequency for this target set was based on the MFW pump fire ignition frequency
with lube oil present 1.0E-3/yr (2.0E-3/yr*0.5) for the Turbine Building. The probability of
damage is based on the probability of oil being exposed (leaking).

|The expected fire duration is approximately eight minutes. The target is the sprinkler system
locate 8 feet above the MFW pump floor and are considered in plume. Automatic suppression
is actuated approximately two seconds after the start of the fire for this scenario.

FTBLARGE: Larne Turbine Buildino Fire (Soecial Case Study)

This scenario is not analyzed using target sets and, therefore, is not in the summary tables
presented in this section. The concem in this scenario is a large Turbine Building fire which can
result in a total loss and/or collapse of the Turbine Building

i

In order to answer this, Turbine Building fires which occurred in the industry between 1965 and )
1993, and which involved large losses, were studied (Ref. 4-14). In this period approximately |

15 significant Turbine Building fires occurred. One of those fires, in Unit 2 at the Chernobyl {
Nuclear Power Station in 1991, resulted in major construction damage (collapse of the roof). j
Many other factors were involved in this event. For example, the coating on the roof had been j
removed after a 1986 accident at Chemobyl, unit 4; the local ventilation system was not designed ;

for adequate smoke and heat removal; the sprinkler systems in the turbine building were not |
I

designed to cool the structural supports; and the plant fire pumps could not provide adequate flow
to the area sprinkler systems and to the local fire fighters at the same time.

O ,
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Another significant Turbine Building fire, which occurred in the Roseton Plant (Central Hudson
Gas and Electric) in 1993, had a very high intensity, but didn't result in collapse of the Turbine
Building walls or roof. The other problem discovered in the Roseton fire was that the Control
Room operators were trapped in the Control Room. The Control Room, similar to other plants,
has several exit doors, but these all led to areas of the Turbine Building. This is not a problem

at MP2.

Based on industry experience, total collapse of the Turbine Building is considered unlikely. The
operating floor, which usually includes extensive grated flooring, and the protected steel
construction of the building are expected to withstand the worst case fire.

4.8.3 Summary of Results

A summary of the fire scenario frequencies for the MP2 is presented in Table 4.8-6.

Fire scenario M2AlB (Auxiliary Building, elevation -25'6", RBCCW Pump & Heat Exchanger
Area (A-1B)) describes two potential initiating fire / transient events for the analyzed area; general
plant transient and a loss of RBCCW, which have a frequencies of 2.2E-04/ year and 1.2E-
04/ year, respectively. A 35% contributor to the General Plant Transient is associated with
transient combustibles. Removal or altemate storage of these transient combustibles would
virtually eliminate that portion for the associated fire scenario.

Fire scenario M2AIG (Auxiliary Building, elevation (-)S*, general area (A-lG)) describes a
potential initiating fire / transient event for the analyzed area; General Plant Transient, which has
a frequency of 2.3E-03/ year. The major contributor to this scenario is associated with an MC
(90.6%). This is a result of counting each breaker cubicle as a single cabinet, which given the
configuration and size differences is considered very conservative. These differences may need
to be revisited should this scenario prove to be a dominant contributor to core damage.
Additionally, a 3% contributor to the general plant transient is associated with transient
combustibles. Removal or altemate storage of these transient combustibles would virtually
eliminate that portion for the associated fire scenario.

Fire scenario M2A12A (Auxiliary Building, elevation 14'6", Boric Acid Batch & Chemical
Addition Tank Area (A-12A)) describes a potential initiating fire / transient event for the analyzed
area; General Plant Transient, which has a frequency of 7.5E-05/ year. The major contributor
(100%) to the general plant transient is associated with transient combustibles. Removal or
alternate storage of these transient combustibles would virtually the associated fire scenario.

Fire scenario M2A24 (Auxiliary Building, elevation 25'6", Cable Vault Area (A-24)) describes
a potential initiating fire / transient event for the analyzed area; General Plant Transient with
shutdown outside the Control Room, which has a frequency of 2.E-07/ year. The major

contributor (100%) to the scenario is associated with a low voltage transformer near cable trays.
This scenario credits automatic suppression and manual suppression to contain the fire to a small
area and prevent the fire from spreading f mghout the Cable Vault. Failure to suppress results
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i h l Room.

tO
n shutdown from outside t e Contro

Fire scenario M2A25 (Auxiliary Building, elevation 38'6", Main Control Room Vault Area (A-
25)) describes potential initiating fire / transient events for the analyzed area; General Plant
Transient with shutdown outside the Control Room, which has a frequency of 2.E-07/ year. The
major contributors to the scenario are fires associated with main control board and ESAS
cabinets. This scenario credits manual suppression to contain the fire to a small area and prevent
the fire from spreading throughout the Control Room. Failure to suppress results in shutdown
from outside the Control Room.

Fire scenario M2II A describing a loss of all SW pumps in the Service Water Intake Structure,
has a frequency of 3.E-4/ year. That frequency is dominated by the frequency for target set
M2Il A-1 & 4 (75.0%), which evaluates loss of all Service Water Pumps from a fire due to any
of the Circulating Water Pumps. Fire of any of these three pumps, if lube oil is involved, can
result in the loss of all SW pumps. The remaining contribution is associated with a Service
Water Pump fire that results in a total loss of Service Water.

Fire scenario M2TB (Turbine Building, elevations 14'6" to 54'6", (areas T-1 A, T-lC, & T-IF))
describes three potential initiating fire / transient events for the analyzed areas; General Plant
Transient, loss ofInstrument Air, and a loss of Main Feedwater, which have a frequencies of
8.5E-05/ year,1.12E-05/ year, and 1.E-04/ year, respectively. Certain of these scenarios automatic
suppression ifit is provided in the area of the fire. The Turbine Building fires which can disable

O all air compressors (three Instrument Air Compressors (IA) and one Station Air (SA) compressor)

d of potential concern. Two IA compressors (A & B) and the SA compressor are located in the
southwest corner of the Turbine Building, next to the Condensate Pumps. One IA compressor
(C) is located in the northwest comer of the Turbine Building. Two concems exist with a fire
for the scenario; loss of the compressors near the Condensate Pumps with cables for the other
compressor routed over the Condensate Pumps, and smoke from the fire getting into the intakes
for all the compressors. The cable routing issue will be addressed in the following section
(Section 4.9). The issue associated with smoke resulting in the loss of the air compressors, the f

l
IA compressors A & B and the SA compressor have intakes inside the Turbine Building, the IA
compressor C has an air intake from outside the Turbine Building. Additionally a cross tie to
Millstone Unit 1 air system exists; therefore a loss ofInstrument Air due to smoke from a fire
in the Turbine Building can be screened from further consideration.

These fire scenarios are analyzed in the next section as fire initiating events in order to determine

the plant responses and contributions to core damage frequencies.

4.9 Analysis of Fire Sequences and Plant Response

This section describes the important plant fire scenario sequences that were analyzed for the
Millstone Plant Unit 2 (MP2) fire hazard risk analysis (Ref. 4-9). The results of this analysis
represent the best estimates of fire risks at MP2.

4.9.1 Resnits
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The total CDF for MP2 fire scenarios was quantified using the results from the MP2 Individual

Plant Examination for Severe Accident Vulnerabilities (Ref. 4-15) and are documented in the
'MP2 Fire CDF Final Quantification' calculation file (Ref. 4-9). The CDF associated with fires
at MP2 was determined to 6.30E-06/ year. This is based upon the majority of the various
individual analyzed fire scenarios being less than 1.0E-06/ year. The reason for the fire scenarios
relatively low contributions to CDF are varying combinations of the following;

- fire / combustibles / spatial interactions

one train of electrical separation for the majority of fire scenarios-

- three Auxiliary Feedwater Pumps (2 motor driven, I steam driven)

small potential for RCP seal LOCAs-

unit cross connections (AC power, and instrument air)-

Table 4.9-1 presents the results of the various analyzed fire scenarios. Auxiliary Building fires
dominate the MP2 CDF at approximately 44%. The Auxiliary Building fire scenarios are
associated with transient combustibles; specifically, large open racks of protective clothing
located near cable trays at various locations within the Auxiliary Building. A catastrophic
Turbine Building fire was determined to be the second most dominate contributor to MP2 fire
induced CDF at approximately 26%. This fire scenario is a result of a bounding analysis and a
high degree of uncenainty is associated with the inputs. However, given the importance of the g
turbine building for safe shutdown and the type of fire required, this bounding value is a
considered a reasonable approximation of the fire CDF associated with the MP2 Turbine
Building.

The Service Water Intake Structure fires contributed approximately 15% (9.6E-07/ year) to the
total fire CDF. There is no automatic suppression system in the intake structure and manual
suppression was not credited in the analysis due to the estimated times to damage.

The fire scenarios associated with the control room and cable vault contributed the remainder of
approximately 15%. These scenarios are by dominated operator failure to shutdown from
outside the control room at the fire shutdown panel.

4.9.2 Methodology

The total fire CDF was calculated by summing the CDFs for all credible fire scenarios that can
potentially occur in critical plant areas / zones at MP2. The fire scenario CDFs for MP2 were
quantified using conditional core damage probabilities of representative initiating events from the
MP2 Individual Plant Examination (IPE) for Severe Accident Vulnerabilities (Ref. 4-15). The
identified IPE initiating events and their quantification allows the IPE conditional core damage
probabilities to be used in the quantification for the fire analysis. O

Page 4-74

- .. .. -



- . _ - .- - - - - - - - - . - . - -. - - .. - . - - . .. . ..- - -

1

MP2 IPEEE

4 Modeling and Assumptions

O
.9.2.1

Plant damage states, mutually exclusive cutsets, and circular logic are discussed within the I

intemal events quantification (Ref. 4-15) and the fire CDF uses the basic intemal events model.
Therefore, no further discussion of plant damage states, mutually exclusive cutsets, or circular
logic is required within this analysis. j

i
IA fire in any area was always assumed to result in a reactor trip from either automatic or manual

initiation. Therefore, a fire in any area, at a minimum results in a General Plant Transient
initiator / reactor trip (considered conservative in some cases since a review of affected
components for the identified scenario would not result in or warrant the operators to trip the
reactor, Ref. 4-9). The exceptions are those instances wherein the fire results in an initiator |

comparable to other initiators identified in the IPE (loss of RBCCW, loss ofInstrument Air, loss j
of Service Water, etc.).

l

The quantification was performed as an iterative process crediting post fire human recovery ;

actions for the IPE backup system unavailability dominant sequences when possible. Operator |

actions were credited whenever it was determined that the action was not affected by the fire |

scenario. The recovery actions modeled in the event trees or those manually added are discussed |
in Section 4.9.3 of this analysis. |

!
l

;

4 Fire Analysis

O
.9.2.2

The fire analysis quantified the total MP2 CDF via a manual summation of the various CDFs |
associated with the MP2 fire scenarios,

The CDFs for the various fire scenarios were quantified by multiplying the fire ignition frequency
and the conditional core damage probability for a particular corresponding initiator from the IPE.
Each analyzed fire initiator scenario for an area can be equated to a particular IPE plant transient

initiator.

The fire scenario initiators were in some cases easily determined. For example - fire results in I

total loss of RBCCW, therefore the IPE total loss of RBCCW event tree is applicable. In other
instances where a fire results in equipment and cable tray damage, a review of the affected
equipment was warranted to determine the appropriate initiator. Reference 4-9, Appendix A
contains the listing of the cable trays and the respective cables within the cable trays along with
the components they serve which were determined to be affected by the various fire scenarios.
These cable trays / cables were reviewed given certain fire scenarios to determine the appropriate

initiator.

Based upon the previous discussion, it was determined that only a limited number of the intemal
I

event trees were applicable / relevant to the fire CDF quantification. These are:

Independent

O Initiatina Event Sys. Unavail. Finure #

General Plant Transient 1.39E-06 4.9-1
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Loss of DC 'A' 7.33E-04 4.9-2 |

Loss of DC 'B' 7.33E-04 4.9-3 |

Loss of RBCCW l.50E-04 4.9-4 |

with Consequential Small LOCA 1.50E-03 4.9-5 |

with Consequential Small Small LOCA 1.50E-03 4.9-6

Total Loss of Service Water 2.18E-04 4.9-7

with Consequential Small LOCA 1.50E-03 4.9-5

with Consequential Small Small LOCA 1.50E-03 4.9-6

Loss of Main Feedwater 2.54E-06 4.9-8 |

1.92E-05 4.9-9 i
Loss of Instmment Air ,

,

Loss of Normal Power 8.31E-04 4.9-10

Generally, a fire scenario would result in one of these transient events depending upon the
location of the fire within the plant and the equipment affected.

|

4.9.3 Human / Recovery Actions

The OA/HIs credited within this analysis were originally derived in the intemal events analysis
I

(Ref. 4-15). These OA/HIs were evaluated to determine their applicability to this analysis (can
ithe operator still perform the action or does the fire scenario location preclude him from I

performing that action). Base upon the review of all applicable intemal events and their
associated OA/His, it was determined that the OA/HIs were applicable to this analysis (see Ref.

I

4-15 for a listing of the OA/His for the initiating events discussed in Sec 4.9.2.2). The only
exception to this was a screening value that was assigned to the ability of the operator to
successfully shutdown from outside the Control Room following evacuation from the Control ;

Room (due to fire) or Cable Spreading Room fires. |
|

4.9.3.1 HRA Insights

The operator actions associated with shutdown from the fire shutdown panel are important for
Control Room fires and Cable Spreading area fires.

A fire in these areas has the potential for disabling vital equipment necessary to safely shutdown
the plant. Additionally, fires within the Control Room may create habitability concerns for the

I

operators. Therefore, a fire in these areas may or may not require the Control Room to be
evacuated yet control may need to be established from the Fire Shutdown Panel located in the
Facility 22 4160V Switchgear Room.

The design of the MP2 main control board and Cable Spreading area is such that limited
separation exists. Due to this limited separation, a relatively small panel fire or spreading area
fire can affect a significant amount of equipment located throughout the plant. Thus, for certain ,

fire scenarios of concem, the operators may be required to shutdown using equipment associated |

with MP2 bottleup panels and the fire shutdown panel.
4

In general, the following observations can be made conceming fires within these areas at MP2:
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i

| The fire has the potential to cause spurious signals in control and instrumentation circuits.
! As a result, instrumentation readings may not be correct. This should prompt the
j operators to question any instrumentation readings on the affected main control board
: panel
+
.

1

4

i Operator response due to insufficient or false instrumentation could further compound the
i adverse effects to the fire on the plant.
|

]
For Control Room fires which result in a small LOCA (shorting within a control panel
that results in lifting PORVs) the operator can mitigate the transient via control switches

;

: located in the "bottleup" panels beside the Control Room door in the East 480V Load i

Center Room (area A-28). |
'

e

| The important operator actions for a fire in these areas are: 1) the decision to shutdown from !

1 inside or outside the Control Room,2) isolating the Control Room by the "bottleup" panels when |
I1 warranted, and 3) establishing control from the Fire Shutdown Panel. These actions are covered

within plant procedures (Ref. 4-16). The associated OA/HI failure probability is assumed to be
1.0E-03. This failure probability is a screening value and is based on HRA calculator for actions |

with training and procedures available.

The additional evaluated human actions associated with recoven from fires which in some cases
are covered by procedure are discussed below:

Fires are assumed to disable the auto start function of the diesel generators therefore
operators are required to start the diesel generators locally.

AFW pumps can be controlled from various locations within the plant (alternate and fire
shutdown panels) as well as locally from within the AFW enclosures if control is lost
from the control room.

Those OAs and His that were developed specifically for the MP2 fire analysis are based upon |
MP2 Station Fire Procedures (Ref. 4-17 through 4-20).

4.9.4 Fire Sequence Evaluation /Quantification

In some cases the method employed for the evaluation /quantification of the MP2 fue sequences
used MP2 IPE CAFTA model fault trees, and event trees for the dominant fire scenarios
identified in Table 4.8-6. For a scenario, the relevant IPE event tree or trees were selected and
then modified to represent the fire scenario being analyzed. In other cases IPE results were used
directly independent to the IPE initiating event frequency.

For instances where a CAFTA quantification was considered warranted the following actions
were performed for the quantification;

The IPE initiating event frequencies associated with the event trees were redefined to the
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fire event scenario and set equal to one. This yields the independent support system
unavailability for the various fire scenario cases analyzed.

The truncation limit for support system unavailability was set at 1.0E-6 or each of the
various cases. This truncation limit when multiplied by a fire ignition scenario frequency i

of generally 1.0E-2 or less yields a CDF of 1.0E-8 or less. A CDF of 1.0E-8 or less is f
considered non-risk significant for purposed of this analysis. ;

|

Components affected by the fire scenario within the respective event tree were all .

'

assumed unavailable and the basic event or module redefined equal to one (failed) within

the appropriate CAFTA flag file.

In some instances recovery actions modeled within the event tree (s) could not be credited.
Therefore, these actions / paths were assumed failed in the event tree and the results revised

accordingly.

!For fire scenarios that have a CDF (fire scenario ignition frequency times independent
support system unavailability) of greater than 1.0E-5, additional post fire recoveries were

I

evaluated and credited for the dominate sequences where alternate recoveries were
'

considered credible. These post fire recoveries are in addition to those recoveries that
were by an alternate means than those identified within the IPE.

The total fire hazard CDF for the applicable representative fire scenarios for MP2 is 6.30E-06/yr i

and is presented within Table 4.9-1. This CDF credits limited post fire operator recovery actions i

including those previously modeled within the IPE when applicable. |

The following are brief summaries of the evaluated fire scenarios along with some of their more
dominate cutsets and the associated CDF from Reference 4-9. |

?

|
1

Initiator - Fire Scenario M2 A1B1 (2.2E-04)

Description: Transient combustible or panel fire in Auxiliary Building at elevation (-)25' - 6"
I

affecting cable trays in the vicinity of the respective fires. Appendix A of Ref.
4-59, provides a listing of the cables in the cable trays that were considered
affected by the respective fires. A review of the affected cables and the associated
equipment that they serve determined that the fire would result in a very limited
loss Facility 22 equipment and not result in a significant plant transient. I

1

Resultant Initiating event: Reactor Trip with a limited loss of Facility Z2 components. A loss
of DC bus B was assumed to model this event. The loss of DC
bus B is considered conservative since it does not credit any
Facility Z2 equipment being available.

Event Tree (s): Loss of DC Bus B (no recoveries actions associated with the bus were
credited) i

|
|
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Conditional Core Damage Probability (CCDP): 7.33E-4

O Major Curset Sequences: Loss of the steam driven AFW pump and loss of the "A" motor
driven AFW pump.

CDF: 1.61E-7/ year

Comments: The operator recovery actions in the loss of DC Bus B event tree were not
,

credited. By not crediting recovery of DC bus B, only the motor and steam I

driven AFW pumps were conservatively credited for shutdown for this scenario.

Initiator - Fire Scenario M2A1B2 (1.2E-04)

Description: RBCCW pump fire in Auxiliary Building elevation (-)25'- 6" resulting in a total
loss of RBCCW. Ref. 4-15 evaluated the total loss of RBCCW.

Resultant Initiating event: Loss of RBCCW with the potential for either consequential small
or small small LOCA. No recovery of RBCCW can be credited.

Event Tree (s): Loss of RBCCW, Consequential Small LOCA, Consequential Small Small
LOCA

CCDP: 1.0E-05 (Loss of RBCCW),1.5E-03 (Consequential Small LOCA),1.5E-03 j
(Consequential Small Small LOCA)

Major Curset Sequences: Reactor Trip Failure, Operator fails to trip the RCPs, RCP Seal
failure

CDF: 3.60E-07/ year

Comments: The operator recovery actions credited in the IPE can not be credited since a
nonrecoverable loss of RBCCW is assumed, as a result of the fire.

Initiator - Fire Scenario M2 A1G1 (2.3E-03/ year)

Description: Transient combustible or panel fire in Auxiliary Building at elevation (-)S'
affecting cable trays in the vicinity of the respective fires. Appendix A of Ref.
4-9, provides a listing of the cables in the cable trays that were considered
affected by the respective fires. A review of the affected cables and the associated
equipment that they serve determined that the fire would result in a very limited
loss facility Z1 equipment and not result in a significant plant transient.

Resultant Initiating event: Reactor Trip with a limited loss of facility Z1 components. A loss
of DC bus A was conservatively assumed to model this event. The

loss of DC bus A is considered conservative since it does not credit

Page 4-79

__ _ - _ -



. . _ _ _ _ _ _ _ _ _ _ __

|

MP2 IPEEE

any facility Z1 equipment available.

Event Tree (s): Loss of DC Bus A
(

CCDP: 7.33E-04

Major Curset Sequences: Loss of the steam driven AFW pump and loss of the "B" motor
,

driven AFW pump. I
i

i

ICDF: 1.69E-6/ year .
-

Comments: The operator recovery actions in the loss of DC Bus A event tree were not
credited. By not crediting recovery of DC bus A, only the motor and steam
driven AFW pumps were conservatively credited for shutdown for this 1

scenario. |
I

Initiator - Fire Scenario M2 A12 A (7.5E-04/ year)

Description: Transient combustible fire h Auxiliary Building at elevation 14' - 6" affecting
cable trays in the vicinity os die fire. Appendix A of Ref. 4-9, provides a listing
of the cables in the cable trays that were considered affected by the fire. A
review of the affected cables and the associated equipment that they serve
determined that the fire would result in a very limited loss of Facility Z1
equipment and not result in a significant plant transient.

Resultant Initiating event: Reactor Trip with a limited loss of Facility Z1 components. A loss
of DC bus A was conservatively assumed to model this event. The
loss of DC bus A is considered conservative since it does not credit
any facility Z1 equipment available.

Event Tree (s): Loss of DC Bus A

CCDP: 7.33E-04

Major Curset Sequences: Loss of the Steam Driven AFW pump and loss of the "B" Motor
Driven AFW pump.

CDF: 5.50E-7/ year

Comments: The operator recovery actions in the loss of DC Bus A event tree were not
credited. By not crediting recovery of DC bus A, only the Motor and Steam
Driven AFW pumps were conservatively credited for shutdown for this
scenario.

Initiator - Fire Scenario M2 A241 (1.0E-04/ year)
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.

; Description: Low voltage transformer fire in Auxiliary Building Cable Vault affecting cable '

trays in vicinity.

i - Resultant Initiating event: Based upon a review of the potentially affected cables, in the
vicinity of the low voltage dry transformer, a partial LNP could ,

result. This scenario was conservatively modeled as an LNP with |
only facility Z2 assumed available. )

I
Event Tree (s): Loss of Normal Power

1'.

CCDP: 8.31E-04 |
!

Major Curset Sequences: Loss of the Steam Driven AFW pump and loss of the "A" Motor
Driven AFW pump.

CDF: 8.31E-8/ year

Comments: This scenario is considered conservative since it considered a small metal enclosed ,

|low voltage dry transformer as the initiator and combustible. Generally these are
not considered viable ignition and combustible sources; however, given its relative
location to a group of cable trays in the cable vault the scenario was analyzed.
The scenario assumes that successful operation of either auto and/or manual i

suppression are successful fire spread within the cable vault.

Initiator - Fire Scenarlo M2 A242 (2.0E-07/ year) |

Description: Unsuppressed fire in Auxiliary Building Cable Vault resulting in a total loss of the
cable vault. Both automatic and manual suppression failure probabilities are
considered in order for this transient to occur.

Resultant Initiating event: Reactor Trip with a loss of the majority of facility Z1 and Z2
components.

Event Tree (s): N/A

CCDP: 1.0 (The area has cabling protected by THERMOLAG for components required
for shutdown for a major fire in this area. Due to the questionable reliability of
THERMOLAG for such a large fire, these components were not credited.
Therefore, if automatic and manual suppression fail, it is conservatively assume
core damage occurs.)

Major Cutset Sequences: N/A

CDF: 2.00E-07/ year

O Comments: This scenario does not credit the use of the steam drive AFW pump for shutdown.
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Due to the amount of equipment affected by a total loss of the cable spreading
'

area the manipulative operator actions associated with shutdown are recognized
as being dominate. Therefore, given the relatively low ignition frequency for this
event it was conservatively assumed that the CDF is bounded by not crediting
shutdown using the steam driven AFW pump.

Initiator - Fire Scenario M2 A25 (3.8E-04/ year)

Description: This fire scenario eqnsidered the spectrum of fires that can occur in the Control
Room main control board. A fire involving multiple cabinets is assumed to
require shutdown from outside the Control Room. Fires involving only a single
cabinet it was determined base upon cabinet design and is assumed to result in a

respective plant transient. as discussed in Sec. 4.9.2.2.

Resultant Initiating event: Reactor Trip with a loss of the majority of Facility Z1 and 22
components for multiple involved cabinets. Plant transient with

!Reactor Trip.

Event Tree (s): See Section 4.9.2.2 l

CCDP: 1.0E-03 (operator failure Fire Shutdown Panel),7.3E-04 (AFW failure)

Major Curset Sequences: Operator fails to shutdown from Fire Shutdown Panel, Loss of the

h |,Steam Driven AFW pump and loss of the respective Motor Driven
AFW pump.

{
CDF: 6.57E-07/ year

Operator actions were credited for multiple cabinet fire requiring shutdown outside |Comments: '

the Control Room. For single cabinet fires the Steam Driven and Motor Driven
AFW pumps vere credited for safe shutdown

Initiator - Fire Scenario M211 A (3.0E-04/ year)

Description: Fire in Intake Stmeture Pump Area resulting in a total loss of Service Water.

Total Loss of Service Water with the potential for eitherResultant Initiating event:
consequential small or small small LOCA. No recovery of SW
can be credited.

Event Tree (s): Loss of Service Water, Consequential Small LOCA, Consequential Small

Small LOCA

CCDP: 2.2E-04 (Loss of Service Water),1.5E-03 (Consequential Small LOCA),1.5E-03 h|(Consequential Small Small LOCA)
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Major Curset Sequences: Reactor Trip Failure, Operator fails to trip the RCPs, RCP Seal
failure

CDF: 9.66E-07/ year

Comments: The low CDF for the loss of Service Water at MP2 is a result of the following
plant design features;

loss of Service Water has a low probability of resulting in a seal LOCA-

due to the design of the RCP seals.
a cross connect,for air exists from MPl.-

room temperature / ventilation indication exists for areas where loss of-

Service Water results in losses of room cooling.

Initiator - Fire Scenario M2TB1 (8.5E-04/ year)

Description: Fire in the Turbine Building in the TBCCW pump and/or condenser vacuum pump
area resulting in a General Plant Transient.

Resultant initiating event: General Plant Transient

Event Tree (s): General Plant Transient

CCDP: 1.39E-06

Major Cutset Sequences: N/A

CDF: 1.18E-09/ year

Comments: The potential concern for a fire in this area are potential loss of Service Water
pump C, the MP14160V backfeed, a train of AFW, and power from 4160V bus
25 due to these respective cables routed in the vicinity being affected. Given the
relative location of these cables to the ignition source, the quantities of
combustible, limited protection offered by THERMOLAG, it was determined that
a fire in the area would only result in a general plant transient with the previously
mentioned equipment still considered available.

Initiator - Fire Scenario M2TB2 (3.8E-06/ year)

Description: Fire in the Turbine Building in the air compressor area resulting in a partial loss
ofInstrument Air.

Resultant Initiating event: The resulting initiating is a partial loss of instrument air since
compressor on opposite side of TB and unit I crosstie are not
affected by this fire scenario. The initiating event was
conservatively modeled as a total loss ofInstrument Air
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Event Tree (s): Loss ofInstrument Air

CCDP: 1.92E-05

Major Cutset Sequences: N/A

CDF: >1.0E-10

Comments: The concem from a from this scenuio is the potential loss of the C compressor !

and the unit I crosstie either from fire damage to cabling or smoke. The C
compressor has an extemal intake and no cabling for the C compressor or the
crosstie were identified in the vicinity which could be affected by the fire
scenario.

Initiator - Fire Scenario M2TB3 (2.0E-03/ year)

Description: Transformer, MFW pump, or Condensate pump fire that results in a plant
transient.

Resultant Initiating event: Loss of Main Feedwater (determined to be the most limiting
initiator over General Plant Transient or loss of Station Air &
partialloss ofInstrument Air).

Event Tree (s): Loss of Main Feedwater

CCDP: 2.54E-06

Major Cutset Sequences: Totalloss of AFW

CDF: 5.08E-09/ year

Comments: The CDF associated with this fire scenario is not considered bounding and is
further discussed in fire scenario M2TBL. This fire scenario ignition frequency
looks at the broad spectmm of fires. It is concluded based on a review of the data
presented in Reference 4-11 and the layout / design of the MP2 Turbine Building
the majority these fires if not suppressed would remain fairly localized, cause
significant local damage, eventually bum themselves out, yet not result in a total
loss of the Turbine Building (TB). The concem is the large catastrophic TB fire
for MP2 which discussed further in M2TBL.

Initiator - Fire Scenarlo M2TBL (Special Case Study)

At MP2 the turbine building is recognized as being very important to safe shutdown. The effects
of losing certain equipment at MP2 due to fire are already addressed in the previous fire
scenarios, where the loss of safety systems in the various areas and zones within the plant are h
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analyzed (Sections 4.6 and 4.9).,

|

i
The concem in this scenario is a large Turbine Building fire which can result in either extremely '

! large Turbine Building fire with or without a collapse of the Turbine Building. The loss of the

i Turbine Building will result in a loss of safe shutdown equipment located there (ie. AFW, SW,
; AC power) and leads to core damage. This scenario is not analyzed using target sets, this 1

i scenario was analyzed by a bounding analysis.

|

|
The Turbine Building overall has a very relatively high load of combustibles and fire sources.
This must be tempered by weighing the following against each other;-

i

! what are potentially credible fires which could involve large quantities of-

combustibles |

the availability of either automatic and manual suppression at the location of the-

fire

the relative location / availability of safe shutdown equipment within the Turbine-

Building to the fire

When considering these items and upon inspection of Turbine Building the areas where a
significant amount of combustible exists along with an ignition source are the, H Seal Oil Unit2

Zone, the neutral grounding transformer, the Main Feed Water pumps, and the Turbine Generator
(T/G). These locations within the turbine have the potential for an extremely large fire which
if not contained or suppressed could affect the safe shutdown equipment located in the Turbine
Building.

These locations / components have automatic suppression systems associated with them and the
fire brigade is trained in combating oil fires. Therefore, both of these suppression capabilities
can be credited for the large Turbine Building fire scenario.

The location of safe shutdown equipment relative to these sources varies (approximately 50 - 100
feet) and fire protection is provided (ie., sumps, floor drains, fire rate enclosures, THERMO-
LAG, etc.) for these items within the Turbine Building.

The fire ignition frequency associated with the seal oil unit, the MFW pumps, and the T/G (Ref.
4-11) is 2.65E-2/ year. This ignition frequency represents a total of 39 fires of all sizes none of
which would be consider a large catastrophic fue. The fire of concern for this bounding analysis
is the catastrophic fire / combustible which has an estimated ignition frequency of about two orders '

of magnitude less (2.65E-4/ year). If this type of fue is not contained / suppressed it is assumed
to result in a total loss of the turbine building and ultimately core damage. Given the automatic
(.05) and/or manual (.1) suppression failure probabilities the CDF associated with this scenario
is calculated to be 1.33E-06/ year.

Another, catastrophic fire / combustible source is the neutral grounding oil filled transformer which

(. has an ignition frequency of 1.0E-04/ year, where 60% is associated with explosive failure (6.0E-
05/ year). Thus, the nature of the failure and some of the additional combustibles in the vicinity,
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if the fire is not contained / suppressed could result in loss of the turbine building and ultimately f
core damage. Given the automatic (.05) and/or manual (.1) suppression failure probabilities the !

CDF associated with this scenario is calculated to be 3.0E-07/ year.

It is therefore the engineering judgement of this analyst that the Turbine Building fire CDF be
bounded by 1.63E-06/ year based upon the previous discussion.

4.10 Analysis of Containment Performance

Containment performance was anaiyzed' to determine whether there are sequences that involve
failure modes resulting from fire that are distinctly different from those found in the IPE intemal
events evaluation or contribute significantly to the likelihood of Containment functional failure. |

The following Containment failure modes were identified and evaluated: |

1. Containment isolation / bypass analysis

2. Containment overpressure failure |

3. Thermal attack of penetration seals

4.10.1 Containment Isolation / Bypass Analysis

A summary of the Containment isolation / bypass analysis is given in Table 4.10-1. There were
no potential fire related Containment performance vulnerabilities. The screening criteria for each
penetration is given in Table 4.10-1.

4.10.2 Containment Overpressure Failure

The CAR Fans and Containment Spray system were identified as the MP2 systems that are
designed to prevent overpressurization of Containment. Based on MP2 success criteria, all four
CAR Fans and Contamment Spray must fail in order to fail the Containment heat removal
function. The control and power cable routing of these systems was analyzed to determine if a
fire in a single area or compartment could fail all four CAR Fans and Containment Spray. This
evaluation concluded that a fire in a single area or adjacent compartment does not have the
potential to result in these failures unless it occurs in the Control Room or Cable Vault. With
regard to the Control Room, this is unlikely because a fire in the Control Room would be ;

detected early and mitigated. The Cable Vault is not considered a problem because train |

separation is at least 20 feet (Appendix R). Therefore, a fire is highly unlikely to fail both trains.

4.10.3 Thermal Attack of Penetration Seals |

Thermal attack on penetration seals becomes a threat to Containment at temperature above 300 ,

degrees F. Each Containment penetration was located and evaluated to determine if there was |
isufficient combustibles surrounding them to sustain a fire for a period long enough to damage
I

the penetration seals.
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The following penetrations are located in the West Penetration Room at elevation 38'6": 20,16, In
( ) 17,62,41 and 61. The West Penetration Room (38'6") does not contain sufficient combustibles |

2 |to damage the penetration seals. (The combustible loading from Appendix A is 2278 Btu /ft ,),
The following penetrations are located in the East Penetration Room at elevation 38'6": 88,89,
85,39,40,84,86,87,83,15,82, and 19. The East Penetration Room (38'6") does not contain
sufficient combustible to damage the penetration seals. (The combustible loading from

Appendix A is 786 Btu /ft .). The following penetrations are located in the West Penetration |2

Room at elevation (-)S': 21, 37,3, 6,38,2, 65,72, 69, 66,29, 1,8, 74, 24, 10,55, 73 4, 56, 9,
14,58,30,79,36,53,25,35,54,31,80,26,63,7,70,64 and 43. The West Penetration Room
(-5') does not contain sufficient combustibles to damage the penetration seals. (The combustible
loading from Appendix A is 8985 Btu /ft ). The following penetrations are located in the East2

Penetration Room at elevation (-)S': 46,68,34,51,47,81,5,52,22,11,57,23,32,67,33,50,
59,49,48,73,28,60,71 and 27. The East Penetration Room (-5') does not contain sufficient
combustibles to damage the peetration seals. (The combustible loading from Appendix A is 57

Btu /ft ). Penetrations 13 and 12 are located in the West Penetration Room at elevation (-)25'6".2

This room has a combustible loading of 22486 Bru/ft . However, the room does not contain an2

ignition source.

4.11 Treatment of Fire Risk Scoping Study Issues

NRC Generic Letter 88-20, Supplement 4 lists the following Fire Risk Scoping Study issues to
be addressed in the IPEEE fire analysis.

Effectiveness of manual fire fighting-

Fire barrier assessmenta

Seismic / fire interactions j
.

1
1

Effectiveness of fire suppressant on safety equipment.

Control systems interactions.

The specific concern regarding each of these issues are discussed in the EPRI-sponsored plant
screening guide Fire Induced Evaluation Methodology (FIVE). The FIVE methodology was used
as a guidance for evaluating each of the issues. Several walkdowns were performed using
Attachment 10.5 of the FIVE methodology as guidance for assessing issues. A matrix was
developed to fill in the information relative to each fire zone / area. Designations used in the
matrix are the same as that used in the MP2 fire protection program evaluation. The walkdowns
were done by fire protection engineers and PRA engineers. 1

As necessary, relevant fire risk scoping study issues have been incorporated into other phases of
this study, such as the area screening and detailed fire scenario evaluations.

The evaluation for each of these issues is discussed below.
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4.11.1 Effectiveness of Manual Fire Fighting

To evaluate the manual fire fighting effectiveness at MP2, a questionnaire was developed and
transmitted to the Senior Nuclear Fire Training Instmetor for input. The questionnaire was based |

upon the attributes listed in Attachment 10.5 of the FIVE methodology. From the results of the
questionnaire, each of the attributes listed in Attachment 10.5 of the FIVE methodology is met
by MP2.

I

Northeast Utilities has recently constructed and completed a state-of-the-art live fire fighting i
I

training facility by SYMTRON at Millstone Point. This facility was declared operational and
started training fire brigade crews on May 1,1994. The training structure is a building within
a building design. The inner most building is subdivided into six fire fighting areas which i

simulate the following plant areas; I,

turbine generator fires-

hydrogen seal oil fires-

diesel generator fires-

switchgear/ cable tray fires-

auxiliary boiler fires ,

-

|
storage / general area fires-

The fires are simulated with natural gas and nontoxic smoke. Millstone Point fire brigade crews
have trained and continue to train at this facility.

A review of unannounced fire drills for MP2 was also performed. This review determined that h
the mean response time for crediting manual fire fighting by the fire brigade is approximately
15 minutes for the majority of MP2 areas.

The exception is the Main Control Room which is continuously manned and observed response
times are approximately 2 minutes. During some of the walkdowns Control Room operators and
trainers were given a scenario of a fire in the main control board. The operators and trainers
were requested to role play and the response times were observed. The maximum observed
response time was approximately two minutes from the time of detection (first fire panel alarm)
until the fire was considered suppressed.

Based upon these factors for a main control board fire the following was concluded: 1) the short
response time of the operators to a fire and the relatively combustible loading of the panels, a
fire would remain fairly contained to its respective panel with little or no chance of spread to
adjacent panels before it is suppressed,2) even though an entire panel could be lost from a small
fire the overall damage to the adjacent panels from the resultant fire is expected to be mimmal.

At MP2 the fire protection program requires that a dedicated fire watch be present any time hot
work (welding, grinding, cutting, etc) is being performed. This fire watch is trained in manual
fire fighting and must remain in the area for an additional half hour after the hot work has been
completed.

Additionally, Northeast Utilities requires all ofits employees that are badged at any ofits nuclear h
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facilities to take annual General Employee Training (GET). As part of the GET employees are
taught ; 1) the various types of fires,2) Control Room reporting requirements,3) suppression
methods for various classes of fires and 4) that the employee is given the freedom to combat
certain fires if they feel confident after reporting it to the Control Room.

This supports the overall industry observation that the majority of fires are suppressed by
individuals and only in rare cases is the fire brigade required to combat the fire.

4.11.2 Fire Barrier Assessment ,-

|

The issue of Fire Barrier Qualification was raised as part of the USNRC sponsored Fire l
'

Protection Research program at Sandia. The Fire Risk Scoping Study did not identify any
generic vulnerability of qualified fire barrier elements (Reference 4-21). However, the NRC
issued several Information Notices which made it necessary that each plant demonstrate that their
fire barriers and associated barrier components are being adequately designed, inspected, tested

and maintained.

As part of the MP2 IPEEE evaluation, the response to each pertinent Information Notices was |

reviewed. The various documents mentioned below were reviewed,if additional information was |
'

necessary, a fire protection individual was consulted. As a result of this research it was
determined that the fire barriers at MP2 are being adequately design, inspected, tested and
maintained. The basis for this conclusion is summarized in the subsequent paragraphs.

In October of 1983 the NRC issued I&E Information Notice # 83-69 " Improperly Installed Fire
Dampers at Nuclear Power Plants" (Reference 4-22). In response to this, all fire dampers were
inspected under the Appendix 'R' Fire Barrier Program at MP2. If fire dampers were found to
be improperly installed, their configuration was modified.

Northeast Utilities issued NUSOER # 85-05 (Reference 4-23) in November of 1985 which
addresses the issue identified in I&E Information Notice # 89-52 " Potential Fire Damper
Operation Problems" (Ref. 4-24). As a result of NUSOER 85-05, MP2 procedure SP-2618G was
developed and implemented.

In August of 1988 the NRC issued I&E Information Notices # 88-04,88-04 Supplement I and
88-56, " Inadequate Qualification and Documentation of Fire Barrier Penetration Seals" (Ref. 4-

25) and " Potential Problems with Silicon Foam Fire Barrier Penetration Seals" (Ref. 4-26). As
a result of these Information Notices, MP2 developed Surveillance Procedure SP2734D and this

is performed every 18 months.

4.11.3 Seismic Fire Interactions

Three issues were addressed under the Seismic / Fire interactions. They are: (i) seismically
induced fires, (ii) seismic actuation of fire suppression systems, and (iii) seismic degradation ofe

4, fire suppression systems. Additionally, the insights gained from Information Notice 94-12 (Ref.
4-27) were incorporated into this analysis. The results of associated I&E Information Notice #
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94-12 walkdowns are documented in Reference 4-28.

j

4.11.3.1 Seismically Induced Fires

Breakage of flammable liquid or gas vessels during a seismic event could create fire hazards in
the plant. Therefore, potential vulnerabilities were examined during the seismic walkdowms.
Reference 4-29 provided a list of major tanks containing flammable / combustible fluids. These I

tanks were examined during the seismic walkdowns for any potential vulnerabilities. No |
vulnerabilities were identified with any of the oil storage tanks or hydrogen supply lines at MP2. (

However, the MP1 diesel fire pump fuel tank was identified for future evaluation (Ref. 4-28).
MP2 credits the MP1 fire suppression system (Section 4.7) for fire protection. Several questions

. were asked and answered with respect to this tank. First, during an earthquake, will the tank fall

over?

Considering the dimensions of the tank, this appears to be a high likelihood event.j .

4

And, if the tank falls, are there any available ignition sources?
'

,

Given, the number of electrical components in the area, it appears that ignition is.

probable.

If a fire does erupt, will the suppression system extinguish the fire or will the structure
;

containing the fire suppression system survive the seismic event to contain the fire?'

1

! The fire pump house suppression system is a wall mounted Halon 1301 system. The.

system will likely discharge. However, since the fuel tank is likely to fail, the diesel fire'

pump is considered failed.

4.11.3.2 Seismic Actuation of Fire Suppression Systems

Several types of seismic induced events can cause inadvertent actuation of fire suppression
systems and potentially damage the safety related equipment for accident mitigation. The
potential adverse effects of actuation of fire protection system on safety-related equipment is
discussed in Section 4.11.4 under " Total Environmental Equipment Survival."

Reference 4-27 provides insights the NRC staff gained from resolving Generic Issue # 57,
" Effects of Fire Protection System Actuation on Safety Related Equipment." These insights
(Attachment #1 to Ref. 4-27) were also reviewed to ensure that MP2 adequately meet the
fire / seismic interaction concerns. Reference 4-28 provides the insights /results of walkdowns
NUSCO performed to address the findings associated with I&E Information Notice # 94-12.

Halon Systems are used within the Computer Room and the Facility Z1 & 22 DC Switchgear
Rooms. Based on Reference 4-3, the Halon Systems at MP2 are actuated by cross-zoned
detection. These cross-zoned detectors are provided to prevent false actuation of the systems.
The system will only actuate when two detectors are initiated. Therefore, the probability of
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inadvertent actuation, via detector failure, becomes low. However, during a seismic event, it is (

O assumed that a spurious signal (dust, relay chatter, etc.) would potentially be generated to activate !
Ithe cross-zone detection feature. The Computer room and DC Switchgear Rooms are considered

habitated areas and are therefore prote:ted with Halon Systems. The Halon Systems have either
a one minute or 20 second delay prior to actuation. They also have the additional feature of a
manual disable during this time provided that the discharge relays for these systems did not
actuate during the seismic event. While an inadvertent discharge of Halon is undesirable in
habital areas, the equipment and operators within these areas would still be considered as able
to perform there respective functions. -

The risk due to water damage, associated with inadvertent operation of sprays, is addressed in
Section 4.11.4. The Emergency Diesel Generator Rooms at MP2 have a preaction fire
suppression system which requires multiple failures for actuation.

1

During many walkdowns performed to address USI A-46 and IPEEE, the anchorages of MCCs,
switchgear, and other electrical cabinets were examined for adequacy. This exammation provided
reasonable assurance against damage to fire safety related electrical cabinets.

The only area protected /affected by CO at MP2 is the Main Generator Exciter Enclosure.2

Inadvertent actuation, at worst, would result in a turbine / plant trip which is considered enveloped

by the IPEEE seismic analysis. The anchorage of the CO bottles were examined and found2

adequate for restraint during a seismic event .

O
4.11.3.3 Selsmic Degradation of Fire Suppression System

In order to ensure that the fire suppression systems are installed in accordance with nationally
recognized codes and standards, a request for information was generated by the IPEEE project
team. In response to this request, Reference 4-3 states that the MP2 fire protection systems are
designed to the National Fire Codes, specifically NFPA-13,15,72D, and 72E. Section 7.2 of
Reference 4-1 indicates that the fire suppression systems are installed in accordance with
nationally recognized codes and standards generally provide an adequate level of support for
piping.

In addition to the above, the fire protection system piping was reviewed as part of the seismic
walkdowns. These walkdowns examined the potential for seismic interaction effects of fire water

pipes and spray nozzles, seismic vulnerabilities and also internal flooding events attributed to
seismic induced failures. Reference 4-28 summarizes vulnerabilities identified as a result of these
walkdowns. Specifically, the following items appeared to have a very low seismic capacity and
be important to the fire suppression capability at MP2:

a long run of fire water header system piping along the Turbine Building's north wall..

(inadequately attached to its supports),

the MP1 diesel fire pump fuel oil tank,.

OT and the block wall construction of the MP2 & MP1 fire pump houses.=
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The Computer Room has a Halon 1301 suppression system mounted on a block wall of
indeterminate seismic capacity (Ref. 4 28). The affect ofloss of this system or the inadvertent h
discharge is the potential loss of the Computer Room (The plant computer is not credited for
safe shutdown).

The only area protected /affected by CO at MP2 is the Main Generator Exciter Enclosure.2

Inadvertent actuation, at worst, would result in a turbine / plant trip which is considered enveloped
by the IPEEE seismic analysis. The anchorage of the CO bottles were exammed and found2

adequately restraint for a seismic eyent .

|

- 4.11.4 Total Environmental Equipment Survival

Based on the results from the Fire Risk Scoping Study, three major concems are raised
regarding the Total Environmental Equipment Survival issue:

(i) The potential adverse effects of actuation of fire protection systems (inadvertent and
advertent) on safety-related equipment.

(ii) The potential adverse effects of combustion products on safety-related equipment.

(iii) The potential adverse effects of a smoke-filled environment on operator effectiveness
in performing required actions. 9

(i) Effects of Fire Protection System Actuation: There has been a significant amount of work
done in the area of estimating adverse effects from the Fire Protection System (FPS) actuation.
In Reference 4-30, 150 License Event Report (LER) events involving FPS actuation are
analyzed.133 events involve inadvertent actuation (12 of those events occurred before initial
criticality) and 17 events involve advertent FPS actuation.

Assessment of available data on effects of water on equipment (Ref. 4-31), showed that
equipment failure due to electrical shorts (or due to corrosion in the long term) could occur
if water intrusion into equipment occurs. The possibility of water intrusion is dependent on
the type of water spray or on the configuration of the equipment enclosure. From the LER
data (Ref 4-30),32 of 118 water system actuations caused some safety equipment damage.
(Note: the equipment damage does not necessarily imply loss of equipment function). Based
on the LER data, se probability of damage to safety-related electromechanical equipment was |

estimated to be 0.27 per exposure (Ref. 4-30). Based on the results from Reference 4-31, it
was estimated that water spray patterns under consideration in this analysis will not fait cables

|in the plant.

Assessment of available data on effects of Halon on equipment (Ref. 4-31), indicated that a
certain degree of corrosion on exposed metallic and non-metallic parts is to be expected as a
result of a Halon discharge. In the short term, corrosion has not demonstrated a capability to ,

|

fait electrical equipment. The main concem with Halon would only be long term corrosion,
which is out of the scope of this fire risk analysis. From the LER data (Ref. 4-30),0 out of h
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:
15 Halon reported actuation caused safety equipment damage. Therefore, Halon induced
damage on the safety-related equipment was not considered.'

Assessment of available data on effects of Carbon Dioxide (CO ) on equipment (Ref. 4-31)2

indicated that as a result of CO discharge a certain degree of condensation can be expected2

to occur. The question is, under what conditions (the surrounding temperatures and the
amount of moisture in the air)is there enough condensation formed to cause equipment failure
due to electrical shons. Another area of concern with CO is equipment failure due to snow-2

ice buildup. From the LER data (Ref. 4-30),0 out of 17 CO reported actuation caused safety1 2

equipment damage. The only area protected /affected by CO at MP2 is the Main Generator2

Exciter Enclosure. Inadvertent actuation at worst would result in a turbine / plant trip which
is considered enveloped by the IPE general plant transient initiator

Inadvenent (not fire-related) actuation of FPSs was evaluated qualitatively but not specifically; '

quantified in this report. Nonseismic FPS actuation frequencies in some of the important fire
areas (Ref. 4-11) compared to MP2 fire ignition frequencies in the same areas, are given in
the table below:

!

.

FPS Actuation
Fire Frequency per Frequency per

Fire Zone FPS in the Zone Reactor Year Reactor Year

Cable Vault Area Water Wet Pipe 1.0E-3 9.6E-3

N Diesel Generator Water Preaction 1.6E-2 1.6E-3

Room

Switchgear Room Halon 7.7E-3 9.7E-4

For Cable Vault area, even though the ectuation frequency is relatively high, the impact of
water spray on cables is insignificant. The concern is water getting to the DC switchgear
located below the Cable Vault. This condition is addressed in the MP2 IPE for internal
flooding which did not identify any vulnerabilities associated with the Cable Vault fire
suppression system. For the DC Switchgear Rooms, the FPS actuation frequency is very low
compared to the fire frequency. Further as pointed out earlier, Halon has minimal short term
impact on safety system operation. The frequency of actuation (9.7E-4/yr) is low compared
to the fire frequency (7.7E-3/yr). Further, only a fraction of those that lead to actuations, lead4

to system failure. The loss of the Diesel Generator Rooms has also been analyzed by the IPE
internal flooding analysis. Therefore, there is no need to separately analyze effects of<

inadvertent FPS actuation not related to fire.

The effects of FPS inadvertent actuation are also discussed in Section 4.113 Seismic / Fire
Interactions and were examined during seismic related walkdowns.

(ii) Effects of Combustion Products: Problems in evaluating or quantifying secondary
(non-thermal) fire environmental effects are more difficult than problems in determining

i / effects of fire suppressants. The reason for this is a lack of data on the vulnerability of plant
equipment to adverse environments induced by fire. Actual fire reports do not include this
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level of detail, so that the available fire damage experience data does not provide information
on other than thermal aspects of a fire enviromnent (smoke, for example). Without such data,
it is not possible to meaningfully quantify the impact of combustion products on plant
equipment operability. Until a more thorough understanding of the phenomena involved is
available, this remains an unsolved issue in fire risk analysis.

(iii) Operator Effectiveness:

1) MP2 has fire-related Abnormal Operating Procedures (AOPs) which identify
the steps for planned shutdown, if necessary, in the event of fire.

2) In this analysis, local operator actions outside of the Control Room are
conservatively not credited in any area affected by the fire or smoke.

3) Access paths for operators are also evaluated to ensure that they are not
affected by the evaluated fire. |

,

The operator actions in a fire environment are only credited for Control Room fires. Control
Room evacuation is conservatively assumed to occur when, based on the Sandia cabinet test,
a thick smoke at eye-level is reached in approximately 20 minutes. If the Control Room is |

'

not evacuated, the use of protective equipment is assumed, if necessary, and action
performance under high stress is evaluated.

The project team reviewed plant fire procedures in order to evaluate operator effectiveness for |

manual actions during and after a fire and take credit for those actions in the analysis of the
plant response (Section 4.9).

1

4.11. 5 Control System Interactions

In order to respond to the control system interaction issue, the ability to achieve safe shutdown
from either the Control Room or fire shutdown panel, was evaluated in detail for numerous
Main Control Board (MCB) cabinet fires. Key assumptions and approximations of the MCB
fires are re-stated in this section to address this SANDIA issue.

Pessimistic assumptions applied to the rate of fire growth in control cabinets were based on
the worst-case results from the Sandia cabinet tests (References 4-1 & 4-10). Sequences of
events and failures were identified using PRA techniques, assuming the worst-case failure
combinations. These failures included failures to start / actuate and inadvertent trips or
actuation of the equipment.

In this analysis, control and actuation functions in each Control Room panel were identified,
and panels most critical to safe shutdown were analyzed. As described in Section 4.8.2.3, four
different fire scenarios were evaluated in detail (single MCB cabinet fires, three multiple MCB
cabinet fires). Loss of control to all equipment located in the affected cabinet (s) was assumed.
Spurious actuation of the equipment, leading to a small LOCA or a loss of Off-Site Power,
was considered. Spurious trip of equipment, leading for example to a loss of Service Water,

I
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was also considered. As mentioned above, the worst-case failure combinations were analyzed.

O Operator recovery actions from the fire shutdown panel were credited, as described in Section
4.9. Credit was given only to operation of equipment which could be disconnected from
Control Room controls by the bottleup panels and operated independently from the remote
location. (Any spurious trip, actuation, or loss of control were evaluated to make sure that
affected equipment would be opsrable from the fire shutdowm panel.)

No operator recovery was allowed from the cabinet (s) affected by the fire. Time to transfer
control to the fire shutdown panel was included in estimating the time available for operator
actions.

As shown in the results, Control Room fires are important contributors to MP2 plant fire risk.
The total contribution to CDF by Control Room fires is approximately 6.6E-07/yr which is i

about 10% of the total CDF due to analyzed fires at MP2. This contribution is attributed to |
the fact that there is a Fire Shutdown Panel and the capability to successfully shutdown the
plant in the event of a Control Room fire. These results support that MP2 has the ability to
achieve safe shutdown from either the Control Room or the fire shutdown panel for Control
Room fires.

|
|

O

1

1

1

O
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4.12 USI A-45

The decay heat removal (DHR) system at MP2 is discussed in detail in Section 3.4.3 of the h|
IIPE Report. The DHR function is accomplished by one of two methods depending upon the
|initiating event. ,

Following a transient, it is possible to have continued operation of the power conversion
system to provide the normal decay heat removal path. The power conversion system consists |
of the MFW, AFW, Condensate, Main Steam and Turbine systems. In the event the MFW |

and AFW systems are not available, Feed and Bleed, together with the sump recirculation, are
required to remove decay heat.

!
Section 4.9 of this analysis presents some of the dominant core damage sequences which are,
primarily based upon the IPE sequences. Table 3.4.1-2 of the IPE (Ref. 4-15) presents the |

majority of the core damage cutsets/ sequences which are considered applicable to the fire
analysis. The major differences between the IPE analysis results and those of this analysis are;
a) applicable initiator frequencies would need to be revised to the appropriate fire induced
initiator, and b) a few IPE accident sequence events need to be deleted since a fire does not |

result in a similar IPE initiating event. The remaining applicable cutsets were reviewed with |

regard to component failures which result in the loss of the decay heat removal function; no
unidentified vulnerabilities were evident.

The total loss of the Turbine Building due to fire will result in a loss of the decay heat
removal function. MP2 recognizes the importance of the Turbine Building for this scenario;
thus, no unidentified risk outlier exists that has not been previously identified. The associated
CDF for this scenario was by a bounding analysis (Section 4.9) and approximated to be 1.63E-

06/ year.

I
i
|

i

O
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TABLE 4.3-1

Od Equipment Spatial Database - Input Fields |

Field Field Name Type Wdth Field Desenption

i UNIT Character 3 Plant / Unit

2 SYSTEM Character 8 System Component Belongs To

3 EQUIP _ID Character 18 Component 10

4 EQUIP _DESC Character 70 Component Description
j

5 LNFO_SOURC Character 1 Source of Components information
1 IPE Component
R Appendix R Component
B - Both IPE and Appendix R Component

6 PRM_ LOC Character 12 Component Location

|
7 NORM _POS Character 2 Components Normal Positon

8 REQUIR_POS Character 2 Components Required Position

9 PWR_.SUP Character 14 Motive Power Supply

10 PWR_ LOC Character 12 Motive Power Supply Locaton

11 PCR_ LOC 1 Character 12 Motive Power Cable Routing Locaton 1

12 PCR_ LOC 2 Character 12 Motive Power Cable Routing Locaton 2

13 PCR_ LOC 3 Character 12 Motive Power Cable Routing Location 3

14 PCR_ LOC 4 Character 12 Motive Power Cable Routing Location 4

15 PCR_ LOC 5 Character 12 Motive Power Cable Routing Locaton 5

16 PCR_ LOC 6 Character 12 Motive Power Cable Routing Locaton 6

17 PCR_ LOC 7 Character 12 Motive Power Cable Routing Loctition 7

18 PCR_ LOC 8 Character 12 Motive Power Cable Routing Locaton 8

19 CNT_SUP Character 14 Control Power Supply

20 CNT_ LOC Character 12 Control Power Supply Location

21 CCR_ LOC 1 Character 12 Control Cable Routing Locaton 1

22 CCR_ LOC 2 Character 12 Control Cable Routing Location 2

23 CCR_ LOC 3 Character 12 Control Cable Routing Locaton 3

24 CCR_ LOC 4 Character 12 Control Cable Routing Location 4

25 CCR_ LOC 5 Character 12 Control Cable Routing Location 5

26 CCR_ LOC 6 Character 12 Control Cable Routing Location 6

27 CCR_ LOC 7 Character 12 Control Cable Routing Location 7

28 CCR_ LOC 8 Character 12 Control Cable Routing Locaton 8

29 HAJD Memo 10 Human Action 10 (Associated with Component)

30 HA_DESC Memo 10 Human Action Description

31 HAP _ LOC 1 Character 12 Human Access Path Locaton 1

p] Page 4-101
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F4id Field Name Type Wdth Field Description

32 HAP _ LOC 2 Character 12 Human Access Path Locaton 2

33 HAP _ LOC 3 Character 12 Human Access Path Location 3

34 HAP _ LOC 4 Character 12 Human Access Path Location 4 |

35 HAP _LOCS Character 12 Human Access Path Locaton 5

38 HAP _ LOC 6 Character 12 Human Access Path Locaten 6 ,

l

37 HAP _ LOC 7 Character 12 Human Access Path Locaton 7

38 HAP _ LOC 8 Character 12 Human Access Path Location 8

39 MOD _FS Character 15 IPE Module Associated with Failure to Start

40 MOD _FR Character 15 IPE Module Associated with Failure to Run

41 MOD _FTO Character 15 IPE Module Associated wrth Failure to Open

42 MOD _FTC Character 15 IPE Module Associated with Failure to Close

43 MOD _FTRO Character 15 IPE Module Associated with Failure to Remain Open

44 MOD _FTRC Character 15 IPE Module Associated with Failure to Remain Closed

45 MOD _OPER Character 15 IPE Module Associated with Failure to Operate

46 BE_FS Character 9 Basic Event Associated with Failure to Start

47 BE_FR Character 9 Basic Event Associated with Failure to Run

48 BE_FTO Character 9 Basic Event Associated with Failure to Open

49 BE_FTC Character 9 Basic Event Associated with Failure to Closed

50 BE_FTRO Character 9 Basic Event Associated with Failure to Remain Open

51 BE_FTRC Character 9 Basic Event Associated with Failure to Remain Closed

52 BE_OPER Character 9 Basic Event Associated with Failure to Operate

53 COMMENTS Memo 10 Comments / Notes

54 CHANGE Logical 1 Note of Change to Record since Running Location Database

Page 4-102

__



- . __ - - . __ - . . . _ . _ _ . ,_

,

!

fMP2 IPEEE

TABLE 4.3-2
,

Sample Page From Location Database Reports
;

I

,

i
P

A

i

|

;

;j
'

>

i
,

b

r

!
.

1
|

l
>

L

i
!

Comnonent Descretion Informatum Source |
I Winn Twoe I - IPE

'

For Valves:PRM - Primary location
PWR - Power Supply Location CL - Closed (Normal Position) R - Appendx R

OP - Open (Normal Position) B - Both IPE and Apperdx R ,

jPCR - Power Cable Location
FC - Fads Closed (on Loss of Power)CNT - Control Power Location

CCR - Control Cable Location
FO - Fails Open (on Loss of Power) |

!

;!
Page 4-103
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TABLE 4.3-3

l Massone Unit 2
[ FIRE HAZARD ANALYIS MATRIX
j

Combustibles

Analyzed,

! Independent
Fire App A. Auto Manual Hazardous

Compartment Area Detection Suppression Suppression Alarms Confiauration Amount Material Ventilation Comments

. Cn u.n Coniroe . ioneaeon . Ponaus.aro ,sners ex u.n Cauein.ui on 20 m30s en, . None .Se a F en,nons
B10430

Fra Alarm Paper 30 548.000 Riu
Panel. Zones Colteng 398.350 Baa| Roorn smoke EngmeennD

(A 25) deteceon 2.3.42 Evasuanons 074t Ils:t smoke Floor Area (ft") 3864. 075.095.098: deteccon
Total (Brunt *) 13 428

_ _ _

i

CO2 portable C-26 Mon Wood 1.740.000 Blu . None . None Ex- ----& None

OPBR Operasor Break . Smoke . Halon 1301 =

Room (Former detecnon eneromsner Fire Alarm Ooth.tk2hm0- 1.590.000 Baa

Panet. Zones Cause (Underfloor) 572 940 Bau
Eroneenng
Evaluahon6. None

25&26 Paper (Trans ). 4.242.500 BauCornputer Heat detecnon
Room)
(A-26) C-26t, Local Floor Area (ft *): 891

Panet
Total (BruAt'): 7357

AUX &1 Banc Ack!& . Smoke . Wet . Hose Stanons C-26. Mam Caue msulanon 131.347.38f Blu . None 16 a.,~.;
E:-b- - -8104

. Portante exargashers Fra Atarm Plashe: 3 000.000 Bas
Cnem.Adi detachon Panet. Zones Lthe Oil. 144.597 Bks ErgnmenngWee ppe water

41,64.66 Rieber hoses (Trans ) 1.604.200 Btu E.asuanons. 002
.Tank

(A 12A) curtam Ooinmg (Trans )- 2.390.t00 Bau 075.089
FLP.4. Locat
Fra Alarm Floor Area (fL*) 4.671
Paned

Total (BtuAti 29.648

. Hoes Stanon in A-12A Caothmg (Trans). 09.230 Blu . None Exempeons: None

. Noneg hen Floor Area (ft"): 2?4 EryneennD
Evakaabens. None

Total (Btunt *): 398

E . ~ .s None.None
. Hose Stacon in A-12A Contamer (Oothmg

AUX &1 (Cont ) Bomnmeter .None Trans ). 267.891 Blu
(A-12C) akaanons. None

Floor Am (ft'). 2t2

Total (8 twit."): 1.263

SFP & Cask = None .None . None - Neghgible . None Emengeons:None
7

E ngmeenng
Laydown Area floor Area (ft') 2.574 Evaeuanons None
(A 14A)

Page 4-104
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TAeLE 4.34 (congnuse a

L

t

i
Combustibles -

Analyzed
Hazardous .

Independent

Compartment Area Detection Suppression Suppression Alarms Confiauration - Amount Material Ventilation Comments |Fire App A. Auto Manual
l

SFP & Fuel * None * Hone * Hose Staeans Cable msuiamon 3.728 709 Ska e None * 4 dampers Es_ , _'None

* Portable eutn0usshers Paper (Trans ); 3a6.188 Bas * Faa Enyneenn0
Handhn0 Aree Ptasec (Trans I: 20.736.000 Bas

(A-14) Wood (Trans ): 548.100 Blu weemper Evefuseore None ,.

!.
Clotnmg (Trans): 713.843 Bas

I.
Floor Area (n.'): 6.620

Total (BtuAt ')- 3.838
?

* None * None Exempeons. None
,

Hose Stanons in A- Contaner (dottung.
14C Trans ) 89.230 Bau EnyneenrgCoast * None * None *

PortaNe entnpashers Wood (scallok9ng): 17.400,000 Bas Evehammans. None ;Washdown Area *
(A-14E) en A 14C noor Aree e. v0

Totai tene; s3.300 ;

!

!
>

I

!
r

I

\

!

i
:
.

:
.

!

:
:

:
:

!
!

I

.

:4

i
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TABLE 4,4-1

MP2 Wakdown Checklist

(''J}
'

L
Check List item Snacific Attributes Reference Data

Pumps, Valves, Electrical General Arrangement Drawings,
Equipment Location Cabinets, Switchgear, Cable Equipment Layout Drawings,

Routings, etc. Spatial Database

Ignition Sources Pumps, Valves, Electrical Equipment Layout Drawings,
Cabinets Loadings, Storage Spatial Database, EPRI Fire
Areas, Cables, etc Ignition Database

Fire Hazard Database Fire Risk
Fire Detection Type, Quantity, Location, Scoping Study lssue IIArrangement

Fire Hazard Database cire RiskFire Suppression Type, Location, Adverse Scoping Study issue IIEquipment impacts

Fire Barriers Number, Type, Rating, etc. Fire Hazard Database, Fire
Propagation Program

Fixed Combustibles Pumps, Valves, Electrical Fire Hazard Database, Spatial
Cabinets Loadings, Storage Database, EPRI Fire Ignition
Areas, Cables, etc. Database

Transient Combustibles Maintenance Activities, Storage Fire Hazard Database, EPRI
Areas, Access Pathways, etc. Fire ignition Database

Targets, Fuel Sources S tial Database, Target Set
Fire Growth andO Propagation Analysis Honzontal and Vertical S tial Arrangement, Fire Area

Distances, Combustible S tial Arrangement,

Loadings, Fire Brigade
Effectiveness
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iTABLE 4.5-1

fSummary of the File igniton Frequencies for MP2
i

1

*

,. FIRE IGNITION FREQUENCY PER COMPONENT
Total Area TYPE (per nearl TRANSIENT FIRE

IGN.MP2IPEEE Fw'e Areas Fire fordon
S

Frequency ELEC. OTHER FREQUENCY (per
, ^ C--Mw foer vear) PUMP * CABINET COMPONENTS veer)

-
D- patialFHA A

A/S-;+_pp-- -

i A-25 CR Cv..i.u; Room 9.3E43 - 8 9E-03 2.3E 04 1.5E44

A-26 OPBR Operator Break Room (Former Co-mar Room) 5 2E-04 1.6E-04 - 2.1E 04 1.5E44

| AUXB-1 AUXB-t Auxiliary m2Le Area 1 3.3E-02 1.2E-02 9 8E-03 1.0E 02 7.5E-04

i AUXB-2 AUXB-2 Auxiliary M2_Le Area 2 4.7E-03 4.8E-04 2.4E-04 1.0E-03 7.5E-04

A-17 RWDR Solid Radwaste Drummmo Sk,..us Area 9.4E43 - 8.7E-03 - 7.3E-04
?

A-18 STRG1 Storaos Area (Former Snubber "r--_4 StW) 8.0E-04 - - 6.5E-05 7.3E-04

A-198 STRG2 Hallway Storane Ares 9.7E-04 - - 2.4E44 7.3E44

A-29 RCPSH RCP Rebuild Shop Prop. Room 7.3E-04 - - - 7.3E-04

A-33 HVAC Venmehon Eauement Room 4.8E-03 - 2 6E-03 1.4E 03 7.3E-04

f
A-24 CV-AB Cable Vault 1.0E-03 - - 3.2E44 7.3E-04

A-27 CMPT New Comdar Room 1.7E-03 - A.7E-04 4.8E-04 7.3E-04

A-4 HPSI HPSI Pump Room 1.5E-03 7.2E-04 - - 7.5E-04,

A-7 SRTA Spent Rosin Tank Area 7.3E-04 - - - 7.3E-04

| A-13 MCC861 480V MCC B61 & B41 A 5 2E-03 - 4.5E-03 - 7.3E-04

! PN-W PN-W West Penetration Areas 3.1 E-03 2.4E-04 1.9E-03 2.7E44 7.8E44

7.3E-04
T-8 CV-W West Cable Vault 7.3E-04 - - -

T-10 SWGR-W 6.9KV & 4.16KV Swi.W Room (Z2) 2.3E-03 - 1.4E-03 2.0E-04 7.3E-04
1

TB TB Turbine BuMng 5.8E42 5.6E-03 12E-02 3.6E-02 7.5E44
(4.0E-03

MFWi

Pump)

i
,

J MDAFW Motor Driven Aux. Food Pump Pit 8,8E-04 1.3E-04 - - 7.5E44

T-2 TB-LO Turbine tube Oil Sec. 12E-03 3.3E-04 - 1.3E-04 7.5E44

A-6A CHGPMP C; v;.4 Pump Room 2.7E-03 1.9E-03 - - 7.5E-04

A-8A LPSI-A LPSI Pump Room (*A*) 2 OE-03 1.2E-03 - 6.7E-05 7.5E-04

!'
i

See Table 4.6-1 for cross Reference of Areas Page 4-107'
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TABLE 4.5-1 (continued)

FIRE IGNITION FREQUENCY PER COMPONENT
MP2 IPEEE Fire Areas Total Area TYPE (per near) TRANSIENT FIRE

IGN.Fke Igruton
FHA App. Soatial Frequency ELEC. OTHER FREQUENCY (per

A/Spectd Database Descripton (per year) PUMP * CABINET COMPONENTS year)

A-3 LPSt-B LPSI Pump Room (*B*) 2 OE-03 12E-03 - 6.7E-05 7.5E44

A-15 DGR-A Diesel Generator Room "A* 1.6E-02 - 1.2E-03 1.3E-02 7.3E44
(Diesel Generator)

A-31 DGDT-A Dieset Od Day Tank Room *A* 7.3E-04 - - - 7.3E 04

A-16 DGR-B Diesel Generator Room *B* 1.6E-02 - 1.2E-03 1.3E42 7.3E-04
(Ciesel Generator)

A-30 DGDT-B Diesel Oil Day Tank Room "B" 7.3E-04 - - - 7.3E44

A-20 DCEO-E East DC Equipment Room (*A*) 7.7E-03 - 2.6E-03 4.7E-03 7.3E-04
(2.7E43
MG Set)

t 6E-03 1.9E44
A-22 BATT-E East Battery Room 1.8E-03 - -

(Battery)

A-21 DCEO-W West DC Equipment Room (*B") 7.1 E-03 - 1.6E-03 4.8E43 7.3E44
(2.7E43
MG Set)

A-23 BATT-W West Battery Room 1.6E-03 - - 8 OE-04 1.9E-04

(Banery Charqer)

A-28 LC480V-E East 480V Load Center Room 3.0E-03 - 1.7E-03 54E44 7.3E-04

T-4 SDAFW Steam Driven Aux. Feed Pump Pit 9 2E-04 1.7E-04 - - 7.5E-04

T-6 LC480V-W West 480V Load Center Room 2.8E-03 - 1.7E-03 3.1E-04 7.3E44
Fransformer)

T-7 SWGR-E 6.9KV & 4.16KV Switchgear Room (21) 2.7E-03 1.7E-03 2. IE-04 7.3E-04
(Transformer)

T-9 CV-E East Cable Vault 7.3E-04 - - - 7.3E44

C-1 CMNT Containment 6 7E-04 N/A N/A N/A N/A

l-1 A IS-PMP Intake Structure. Pump Room 4.1E-03 2.6E-03 - 7.4E44 7.5E-04

6-1B IS-SHR triake Structure. Sodium Hypochlorite Room 16E43 6 OE-04 1.5E-04 6.7E45 7.5E44

l-1C IS-MCC Intake Structure, MCC Room 3 3E-03 - 2 2E-03 3 4E-04 7.5E44

A-10A PNPI-E East Piping Penetration Area 1.9E-03 9 6E-04 - 2 0E-04 7.5E44

A-10B PNEL-E East Elec. Penetraton Area 3.2E-03 - 2.3E-03 1.3E-04 7.5E-04

See Table 4.6-1 for cross Reference of Areas Page 4-108
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901-4 egaP SaerA fo ecnerefeR SSorC rof 1-6 4 elbaT eeS

,

A/N A'N A/N A/N A/N esuoH retliF retaW ecivreS HFWS

A/N A/N A/N A/N A/N anilkiuB ..v.M olhC BLC-

A/N A/N A/N A/N A/N anidliuB remrofsnarT BRMFX

A/N A/N A/N A/N A/N anidliuB leuF BF

A/N A/N A/N A/N A/N seciffO scisyhP htiseH 2 tinU OPH

)rehtO(24E51
) O (3 61

34E04 - - - 20-E12 remrofsnarT evreseR 3-RX 3-RX

rehtO 0-E5 1
61

@E0 4 - - - 20-E12 remrofsnarT lamroN 2-RX 2-RXot. (

frehtO(24E5150 E61

30-E0 4 - - - 20-E12 remrofsnarT niaM 1 RX 1-RX

A/N A/N A/N A/N A/N retlehS egarotS dna w.p.vaC riA .eriaM 8-Y 8-Y

A/N A/N A'N A/N A/N noitatS esruN dna c-LAoB .tniaM 2 tinU 7-Y 7-Y

A/N A/N A/N A/N A/N ydlicaF elbmessA tfarC 2 turU 6-Y 6-Y

A/N A/N A/N A/N A/N pohS rebbunS anuN tniaM 2 tinU 5-Y 5-Y.

A/N A/N A/N A/N A/N .QdlB radtdoM tnioP w A htuoS 4-Y 4-Y

A/N A/N A/N AW A/N .)rikB eoarotS etsaW suodrazaH/elbammalF 3-Y 3-Y

A/N A/N A/N A!N A/N 2rdiB ylrlicaF tvierdeR etsawdaR enotsidM 2-Y 2-Y '

A/N A/N A/N A/N A/N ytilicaF retaW e4ekaM/:xriduB .T.e |c0;ocE 1-Y 1-Y-

40-E5 7 - 30-E0 4 - 30-E8 4 esucitpirutP eriF 2 tinU 2-PF 2-PF

moor knaT
40-E4 2 30-E9 9 nwodwolBnrooR evtaV ytefaS maetS niaM tsaE E VSSM C01-A

40-E5 7 - -

NIBAC 'PMUP )raey rep ( noiig mO esaBataD ,c. S/A
)raey STNENOPMOC

TE. CELE ycneuqerF laitapS ,

AHF

rep ( YC.NGtNEUQERF REHTO nostengi eriF

ERIF TNEtSNART )raey rep ( EPYT aerA latoT s? era eriF EEEP 2PM

TNENOPMOC REP YCNEUQERF NOITINGI ERIF

)deumtnoc( 1-5 4 ELBAT

EEEPI 2PM

O O O
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TABLE 4.5-2
Mdtstone Unit 2
Plant Location Bm: Auxiliary Busiding
Fire Arearzone: AUXB-1 (MultiLevels) Fke Ame F Dean Sheet (for PAB)

umuusuuuuuuuuuu mu p musummmmmmuume - = ,_
Generic Total # of Total Numbe' of Fire Frequency Fire Frequency per

Fire Number of Components Componentsin Att Ignition Source per Component Single Component

Frequency Components in Related Plant Weighting Type in Fire Area in Fire Area

Conipuneat (per year) in Area Area Locations Factor (per year) (per year)

Area Specdec Cu.wie6
Eb.iik oi Cat > nets 1.9E-02 137 265 5 2E-01 9 8E-03 7.2E-05

Pumps - other than MFW/ Fire 1.9E-02 51 79 6.5E-01 1.2E-02 2 4E-04

Pumps - MFW 4 OE-03 0 N/A 0.0E+00 0.0E+00 N/A

g+00 N/A
Pumps - Fire 4 OE-03 0 N/A 0.0E+00 '

Diesel Generator 2.6E-02 0 N/A 0.0E+00 0 3';+')0 N/A

Battenes 3.2E-03 0 N/A 0 0E+00 ,gy) N/A

T/G Excrior 4 OE-03 0 N/A 0.0E+00 ,jlpy 0 N/A

T/G Od 1.3E-02 0 N/A 0.0E+00 - * <00 N/A

T/G N1Gcaen 5.5E-03 0 N/A 0OE+00 0.0E+00 N/A

Boders 1.6E-03 0 N/A 0.0E+00 0.0E+00 N/A

Plant-Wede Cunwun its
Fire Protection Panels 2.4E-03 3 21 1.4E-01 3.4E-04 1.1E-04

RPS MG Sets 5.5E-03 0 2 0CE+00 0 OE+00 N/A

Non-Qualded Cable Run (Blu) 6.3E-03 0 0 0.0E +00 0.0E+00 N/A

Junction Box (Non-Oualdeed 1.6E-03 0 0 0.0E+00 0.0E+00 N/A

Cable)
Trai raiu. u.e. 5 7.9E-03 22 77 4.0E-02 3.2E-04 1.0E-04

Battery Chaiueis 4.0E-03 0 7 0OE+00 0.0E +00 N/A

Ott-Gas /H2 Rew.i. issei 8 6E-02 0 0 0.0E+00 0.0E+00 N/A

HvGuvei, Tanks 3 2E-03 0 0 0.0E+00 0.0E + 00 N/A <

-

Mesc. Hysuven Fires 3 2E43 1 2 5.0E-01 1.6E43 1.6E-03

Gas T6,es 3.1 E-02 0 0 0 OE+00 0.0E+00 N/A

Air Cvowiessors 4.7E-03 0 12 1.7E-01 7.8E44 3 9E-04 r

Ventdation Subsy>ienis 9 5E-03 0 142 1.3E-01 12E-03 6.7E-05 |

Elevator Motors 6.3E-03 0 3 6.7E-01 4.2E43 2,1 E-03
'

Dryers 8.7E 03 0 0 0.0E+00 0.0E+00 N/A i

o t Total Number
to Area of Areas

Transient Sources
Transient 1.3E43 8 62 1.3E-01 1.7E-04 N/A

I

Cable Fires - WAiG 5.1E43 1 62 16E-02 8.2E-05 N/A

Transient Fires - WeikiG 31E-02 1 62 1.6E-02 5 OE-04 N/A

Transent Total: 7.5E-04
Area Total: 3 3E-02 i

I

:

See Table 4.6-1 for Cross Reference of Areas Page 4-110
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TABLE 4.5-3Plant: Mdtstone Urut 2
Plant Locaton: TurtWre Building
Fwe Area / Zone: TB (Turtine Building Fire Zones Fire Aree Ignition Frequency Data Shoot (for Turtilne MM%g)
T-1 A, throught T-1G)

Genenc Number of Total # of Fire Frequency Fire Frequency per

Fire Component Componentsi Total # of Igetition Source per Component Single Component
Frequency s n Related Componentsin All Weighting Type in Fre Area in Fire Area

Con w =61 (per year) in Area Area Plant Locations Factor (per year) (per year)

Area Specific Conuinents
Ein.iiu; Catunets 1.3E-02 233 234 1.0E+00 1.3E-02 9.8E-05

Pumps - other than MFWiFire 6.3E-03 135 151 8.5E-01 5 4E-03 8.5E45

Pumps - MFW 4 OE-03 2 2 1.0E+00 4.0E43 2.0E-03

Pumps - Fre 4 OE-03 0 0 0.0E+00 0 OE+00 N/A

Desel Generator 2.6E-02 0 0 0OE+00 0 OE+00 N/A

Batteres 3.2E-03 0 4 0 0E+00 0.0E+00 N/A

T/G Excitor 4.0E 03 1 1 1.0E+00 4.0E-03 4.0E-03

T/G Od 1.3E-02 1 1 5.0E-01 6.5E-03 6.5E-03

T/G Hydi6uen 5 SE-03 1 1 1.0E+00 5.5E-03 5 SE-03

Boders 1.6E-03 0 0 0.0E+00 0 OE+00 N/A

Plant-Wde Conw+its
Fire Protection Panels 2.4E-03 5 11 2.4E-01 5.7E-04 1.1 E-04

RPS MG Sets 5.5E-03 0 3 0.0E+00 0 OE+00 N/A

NonOualdied Cable Run (8tu) 6.3E-03 0 0 0.0E+00 0 OE+00 N/A

Junction Box (Non-Oualified 1.6E43 0 0 0.0E+00 0.0E+00 N/A
,

Cable)
Transion iers 7.9E43 17 77 2 2E-01 1.7E-03 3.2E-04

Battery Charoers 4.0E-03 1 7 14E-01 5.7E-04 5.7E-04

OffGas/H2 Rewnee- 8.6E-02 0 0 0 OE+00 0.0E+00 N/A

Hydrouen Tanks 3.2E-03 0 0 0.0E +00 0.0E +00 N/A

Mrsc. Hydrogen Fres 3.2E-03 1 2 5.0E-01 1.6E-03 1.6E-03

Gas Todmies 3.1E-02 0 0 0.0E+00 0OE+00 N/A

Ar Cun.wiessors 4.7E-03 4 12 3 3E-01 1.6E-03 3.9E-04

Ventdation Subsystems 9.5E43 56 142 3 9E-01 3.7E-03 6.7E-05

Elevator Motors 6.3E-03 1 3 3.3E-01 2.1 E-03 2.1 E-03

Dryers 8.7E-03 0 0 0 OE+00 0 OE+00 N/A I

Appiscabdity Total Number
of Iransient of Areas

to Area

Trans ent Sources
Trai%it 1.3E-03 8 62 1.3E-01 1.7E-04 N/A

51E-03 1 62 16E-02 8.2E-05 N/A
Cable Fires - Weid.nu
Transent Fires - Weideno 3.1 E-02 1 62 1.6E-02 5.0E44 N/A

Transierit Total: 7.5E-04
Area Total: 5 PE-02

See Table 4.6-1 for Cross Reference of Areas Page 4-111
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TABLE 4.5-4
Plant: Mdistone Unit 2

p ant gr Room East
Fire Area leftion Frequency Data Sheet (for SWGR-E)Pl 1 B

e Ar 9

Total Number
Generc Number of of Total Number of Fire Frequency Fire Frequency per

Fire Component nents Components in Ignitm Source per Component Single Component

Frequency s in etated All Plant Weighting Type en Fire Area in Fire Area

Covivvie 4 (per year) in Area Area Locations Factor (per year) (per year)

Area Specific Compuiveids
-

Electncal Cabinets 1.5E-02 35 316 1.1 E-01 1.7E-03 4.7E-05

Pumps - other than MFW/Fre N/A 0 N/A N/A 0OE+00 N/A

Pumps - MFW N/A 0 N/A N/A 0OE+00 N/A

Pumps - Fire N/A 0 WA N/A 0OE+00 N/A

Desel Generator N/A 0 N/A N/A 0OE+00 N/A

Battenes N/A 0 N/A N/A 0.0E+00 N/A

T/G EFC1 tor N/A 0 N/A N/A 0OE+00 N/A

T/G Od N/A 0 MA N/A 0.0E+00 N/A

- N/A 0 N/A N/A 0.0E+00 N/A
T/G Hyduwei,

Boilers N/A 0 N/A N/A 00E+00 N/A

Plant-Wide Cuiivv6c-6ts
Fire Protection Panets 2.4E-03 0 21 0.0E +00 0.0E+00 N/A

RPS MG Sets 5.5E-03 0 2 0OE+00 0.0E+00 N/A

Non-Ouahfed Cable Run (Btte 6.3E-03 0 0 0.0E +00 0.0E+00 N/A [

Junction Box (Non-Quahted 1.6E-03 0 0 0.0E+00 0.0E+00 N/A

Cable)
Transformers 7 9E-03 2 77 2.6E-02 2.1E-04 1.0E-04

Battery Chaiweis 4 0E-03 0 7 0.0E+00 0.0E+00 N/A

OffGas/H2 Reuxies.w 8 6E-02 0 0 0.0E+00 0 0E+00 N/A

Hysvuen Tanks 3 2E-03 0 0 0 OE+00 0 OE+00 N/A

Misc. HYdvue6 Fres 3 2E-03 0 2 0 0E+00 0.0E+00 N/A

Gas Tintmres 3 IE-02 0 0 0 OE+00 0.0E+00 N/A (

ArCvnvi w 5 4.7E43 0 12 0.0E+00 0.0E+00 N/A
-

Ventitation Subsystems 9.5E-03 1 142 7.0E-03 6.7E-5 6.7E-05

Elevator Motors 6.3E-03 0 3 0 0E+00 0 OE400 N/A

Dryers 8.7E-03 0 0 0 OE+00 0.0E+00 N/A

Apphcabdity
of Transient Total Number

to Area of Areas

Transent Sources
Transent f .3E-03 7 62 1.1 E-01 1.5E-04 N/A

Cable Fires - Weldino 5.1E-03 1 e 1.6E-02 8.2E-05 N/A

Transient Fres - Weldina 3. t E-02 1 62 1.6E-02 5.0E-04 N/A

Transient Total: 7.3E-04
Area Totat: 2.7E-03

\
i

|
|

i

|

See Table 4.6-1 for Cross Reference of Areas Page 4-112
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MP2 IPEEE

TABLE 4.6-1

Definition / Cross Reference of IPEEE Fire Areas for MP2-

Analyzed

MP2 IPEEE Fire Areas App.R FCIA
Cable Compartment

FHA App. Spatial App.R Routing (App A
A/ Specific Database Area Zone Zone) App. A Zone Description Elevation Building

|

A-25 CR R1 A1 A-25 Main Control Room 38'6* Auxiliary

A-26 OPBR R1 A1 A 26 Operator Break Room (Former 38'6* Auxiliary

Computer Room)
|

AUX-1 AUXB-1 R1 A2 A-12A Boric Acid & Chem. Add. Tank 14'6* Auxiliary |

A-2 A 128 Sample Area 14'6" Auxiliary

A2 A 12C Boronmeter 14'6" Auxiliary

A2 A-14A SFP & Cask Laydown Area -5'0* Auxiliary |

! A-2 A 14C SFP & Fuel Handling Area 38'6* Auxiliary
1

A2 A 14E Cask Washdown Area 38'6" ArJxiliary )

A-2 A 19A HP Access / Control Area 14'6* Auxiliary

(Former Maintenance Shop) f
I

A 11 A5 Coolant Tank Area -25'6" Auxiliary |

A 12 A 1G General Area Elevat' n -5' 5"0" Auxiliary |o

A-12 A1H Volume Control Tank 5'O' Auxiliary

A 12 A 11 Borc Acid Evaporator & Tanks -5'0" Auxiliary

A 12 A-1J E:vaporator & Tank (Not Used) -5'O' Auxiliary

A 12 A-9 Maintenance Storage Crib -5'0" Auxiliary

A 12 A-11 lon Exchanger Room -5'0" Auxiliary

A-13 A1A General Area Elevation -45' 45'6" Auxiliary

A-13 A 1B RBCCW Pump & Hx. Area 25'6" Auxiliary

A 13 A 1C Waste Tank Pump Room -45'6" Auxiliary

A-13 A1D Waste Tank Room -45'6" Auxiliary

A 13 A-1E Waste Gas Decay Tank Area -25'6" Auxiliary

A 13 A 1F Waste Gas Compressor & 25'6" Auxiliary

Surge Tank Area

AUX-2 AUXB-2 R1 A2 A-148 Railroad Bay Area 14'6" Auxiliary

A-2 A-14D EBFAS Equipment Area 14'6" Auxiliary

A-2 A 32 Air Handling Units 38'6" Auxiliary

A 17 RWDR R-1 A-2 A 17 Solid Radwaste Drumming 14'6" Auxiliary

Storage Area

Page 4-113
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MP2IPEEE

TABLE 4.6-1 (continued)

Anayzed

MP2 IPEEE Fire Areas App.R FCIA
Cable Compartment

FHA App. Spatial App.R Routin0 (App.A
A/ Specific Database Area Zone Zone) App. A Zone Description Elevaton Building

A-18 STRG1 R1 A-2 A 18 Storage Area (Former Snubber 14'6" Auxiliary

Repair Shop)

A-19B STRG2 R1 A2 A-198 Haffway Storage Area 38'6" Auxiliary

A 29 RCPSH R-1 A2 A 29 RCP Rebuild Shop Prep. Room 38'6" Auxihary

A-33 HVAC R1 A2 A 33 Ventilaton Equipment Room 36'6" Auxiliary

A-24 CV AB R-1 A-4 A 24 Cable Vauft 25'6" Auxiliary

A 27 CMPT R1 A8 ( A-27 New Computer Room 38*6" Auxiliary

A-4 HPSI R1 A 13 A-4 HPSI Pump Room -45'6" Auxiliary

A7 SRTA R-1 A 13 A-7 Spent Resin Tank Area 25'6" Auxihary

A-13 MCCB61 R2 A7 A 13 480V MCC B61 & 841 A 14'6" Auxihary

PN W PN-W R2 A-17 A-8B Containment Recire. Valve -25'6" Auxiliary

Room

A 17 A 8C West Piping Penetraton Area 5'0" Auxiliary

|

A 17 A-8D West Elec. Penetration Area 14'6" Auxiliary
|

A 17 A 8E West Main Steam Safety Valve 38'6' Auxiliary

Room
1

T8 CV-W R2 T3 T-8 West Cable Vault 45'0- Turbine

T-10 SWGR W R2 T3 T 10 6.9KV & 4.16KV Switchgear 56'6" Turbine |

Room (Z2) |

TB TB R-3 T1 T-1 A General Area Elevaton 14'6" 14'6" Turbine

T-1 T 18 Hydrogen Seal Oil Unit 14'6" Turbine

T1 T1C General Area Elevaton 31'6" 31'6" Turbine

T1 TID DC Switchgear Room 31'6" Turbine

T1 T 1E Turbine Auxiliary Battery Room 31'6" Turbine

T1 T 1F Operating Floor / Turbine Deck 54'6* Turbine

T1 T-1G tron Chromatograph Room 14'6" Turbine

T1 T5 I&C Equipment Storage Room 25'6" Turbine

Condensate Polishing Building CPB (212)

Enclosure Building EB (207)

T-3 MDAFW R3 T-5A T3 Motor Driven Aux. Feed Pump 1'6" Turbine

Pit

Page 4-114
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MP2 iPEEE
|
!

TABt.E 4.6-1 (continued)

|
J

Analyzed

MP2 IPEEE Fire Areas App.R FCIA
,

Cable Compartment
!

-

FHA App. Spatial App.R Routing (App. A
A/ Specific Database Area Zone Zone) App. A Zone Description Elevaton Building ,

T-2 TB-LO R-3 T1 T2 Turbine Lube Oil System 14'6" Turbine

CHGPMP CHGPMP R-4 A 18 A-6A Charging Pump Room -25'6' Auxiliary

A 18 A 6B Degasifier Area -25'6* Auxiliary

A-8A LPSI-A R5 A 14 A-8A LPSI Pump Room ("A") -45'6" Auxiliary

A-3 LPSIB R6 A 15 A-3 LPSI Pump Room ("B") -45'6" Auxiliary |

A 15 DGR A R-7 A-9 A 15 Diesel Generator Room "A" 14'6* Auxihary

A-31 DGDT A R-7 A9 A 31 Diesel Oil Day Tank Room "A" 38'6" Auxiliary i

!

A-16 DGR-B R8 A 10 A 16 Diesel Generator Room "B" 14'6* Auxiliary

A-30 DGDT B R8 A 10 A-30 Diesef Oil Day Tank Room "B" 38'6" Auxihary

A-20 DCEO-E R-9 A5 A 20 East DC Equipment Room ("A") 14'6" Auxiliary

A-22 BATT-E R9 A5 A 22 East Battery Room 14'6* Auxikary

A-21 DCEO-W R 10 A-6 A-21 West DC Equipment Room (*B") 14'6" Auxiliary
|

e A 23 BATT W R 10 A-6 A-23 West Battery Room 14'6" Auxiliary j

V
A 28 LC480V E R-11 A3 A-28 East 480V Load Center Room 36'6" Auxiliary

T-4 SDAFW R 12 T 5B T-4 Steam Driven Aux. Feed Pump 1'6" Turbine

Pd

T-6 LC480V- R-13 T2 T-6 West 480V Load Center Room 36'6' Turbine

|W
2

T7 SWGR-E R 14 T-4 T7 6.9KV & 4.16KV Switchgear 31'6" Turbine

Room (21)

T-9 CV E R-14 T-4 T9 East Cable Vault 45'0' Turbine
.

$

C-1 CMNT R 15 C1 C1 Containment -25'6"+ Containment !

l

l-1 A IS-PMP R 16 11 1-1 A Intake Structure, Pump Room 14'0" intake .

!

|-1 B IS-SHR R-16 l-1 1-1B Intake Structure, Sodium 14'0" intake |
Hypochlorite Room i

'

l-1C IS-MCC R 16 |1 |1C Intake Structure, MCC Room 14'0* Intake
!

!

A-10A PNPI-E R 17 A 16 A 10A East Piping Penetraton Area 25'6" to Auxiliary
-5'0"

A-10B PNEL E R-17 A 16 A 10B East Elec. Penetration Area 14'6' Auxiliary

| A-10C East Main Steam Safety Valve 38'6" Auxiliary
A 10C MSSV-E R 17 A 16

p || Roorn/ Blowdown Tank Room

b
Page 4-115
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MP2 IPEEE |

TABLE 4.6-1 (continued)

|
(

'

Analyzed
\ MP2 IPEEE Fire Areas App.R FCIA

Cable Compartment
FHA App. Spatial App.R Routing (App.A
A/Specife Database Area Zone Zone) App. A Zone Description Elevaton Building

|

FP 2 FPH FP-2 Unit 2 Fire Pumphouse 14'6" FPH (124) |

Y1 MFW Y1 Ecolochem BuildingMake-up 14'6" MWF (215)
Water Facihty

Y-2 MRRF Y-2 Millstone Radwaste Reducton 14'6' MRRF (216)
Facility Building

Y-3 FHWS Y-3 Flarnmable/ Hazardous Waste 14'6" FHWS (421)
Storage Building

._.

Y-4 SAPM Y4 South Access Point Modular 14'6" SAPM (452)
Building

Y-5 MSS Y5 Unit 11 Maintenance Building 14'6" MSS (416)
Sr.ubber Shop

Y-6 CAF Y-6 Unit 2 Craft Assembly Facihty 14'6" CAF (465)
|

Y7 MBNS Y7 Unit 2 Maintenance Building and 14'6" MBNS

Nurse Station (211) &
(417)

Y8 MACSS Y-8 Maintenance Air Compressor 14'6* MACSS

and Storage Shetter (Open)

XR 1 XR 1 XR1 Main Transformer 14'6" Yard MT
(214)

XR-2 XR-2 XR 2 Normal Transformer 14'6" Yard NT
(213)

XR 3 XR 3 XR-3 Reserve Transformer 14'6" Yard RT
(218)

RWST Refueling Water Storage Tank Yard-RWST
(210)

CST Condensate Storage Tank Yard-CST
(219)

HPO Unit 2 Health Physics Offices HPO (206)
-

mese

FB Fuel Building FB (208)

XFMRB Transformer Building XFMRB
(220)

CLB Chlorination Building CLB (221)

SWFH Service Water Filter House SWFH (222)
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'
:TABLE 4.6-2
i-

MP2 Fire Comportnerds Vs. IPE Systems j

SPE Sysaem p
Fire Area / Zone

?

E E i
L E L

,

E E - L R

L L S - G B C H L P I H !

- V V E C A A A M C P P S P O N V ;

A D A A N S C I R F F H E S S D C R R M S A t

# 10 Descriphon C C C C L W W R F W W G B B l C S Z V S T C

P P P P P P P
1 A-1 A General Area Elevason 4F

f
T T P

I2 A-18 RBCCW Purg a Hu Area
t

P P T i
3 A-1C Wasse Tank Purg Room

P P P P P P P

4 A-1G C- .; Area Elevaton -5' |

P P P P P P P )
5 A 1H VC; Control TarA

[

P P P P P |

6 A-3 LPSI Purg Room ("B") I
|

M P P P
7 A4 HPSI Punip Room I

T
8 A5 CoolantTarA Area

I

T
9 A4A Chargmg Purg Room

|
T

' 10 A4B Do0 maser Area
'

P P P P P r

11 A4A LPSI Purg Room (A*) !

P P P
12 A 8B CW Recuc. Valve Room

P P P
13 ASC West PpnDT - Area

P P P P .

14 A 8D West Elec. T_ Area
t

P P
,

15 A-8E West Mmm Sesam Sately Vapwe Room !

T - Total loss of the system is possible P - Partial foss of the system M - Minor effect on the system
,t

Systems
EL-AC - Electncal. AC Power CCW - Component Coohng Water CHG - Chargmg PROV - PORVs and Block Valves i

EL-DC - Electrical, DC Power AIR -Instrument Air EB - Emergency Boraten MS - Main Steam [

EL-SVAC - Electrical, Semivital Power CARF - CAR Fans HPSI - High Pressure Safety friection INST Instrumentation

EL-VAC - Electrical, Vital Power AFW - Auxiliary Feedwater LPSI - Low Pressure Safety injection SDC - Shutdown Coohng i

EL-GENL - Electncal. Distributen Panels MFW - Main Feedwater CS - Containment Spray HVAC - Room Ventilation i
'

SW - Service Water CHG - Charging PRZ - Pressurizer Spray
!
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MP2 IPEEE

TABLE 4.6-3

(~ MP2 Fire Compartments Vs. IPE Initiating Events'

u

Fra koa2one

s L L

s s V R

L L L L L L A 8 L L v
0 0 0 0 0 0 10 C O M O s
C C s i C C & C P R F s E

# 10 Descr' peon A A W A A B 30 W T T W P O

P P
1 A-1 A General Area Elevabon 45'

X
2 A 10 ROCCW Pump & Hz. koa

P P
3 A 1C Waste Tank Pump Room

P P
4 A-1G General hea Ewvation 5'

P P
5 A-1H Volume Contros Tank

P P
6 A-3 LPsi Pump Room ("B")

P P
7 A4 HPsi Purno Room

P
8 A5 Cootant Tank koa

P P
9 A 6A Cnaryng Pump Room

P P
10 A-68 W" kea

P P
11 A 6A LPsi Pump Room ("A*)

P P
12 A-88 Contam. Reorc Valve Room

P P
13 A 8C West Pong Penetrabon koa

(
P P

14 A 80 West Elec. Penetrabon Area

x
15 A-8E West Mam Steam safety Valve Room

P P
16 A9 Mamtenance storage Cne

P P
17 A 10A East Pong Penetranon koa

P P
18 A 108 East Eiec Penetrabon Area

19 A-10C East Mam steam safety valve y
RoomBlowdown Tank Room

P P
20 A 12A Bone Aod & Chem Aod Tank

P P
21 A 13 480V MCC B61 & 841 A

P P
22 A 148 Radroad Bay Area

P P
23 A 14D EBFAs Eaurpment Area

P P
24 A-15 Desel Generator Room *A*

P P
25 A 16 Desel Generator Room *B*

P P
26 A 19e Hallway Storage Area

X Initiating event is likely to occur
P - initiating events is possible

IPE Indiatina Events
SLOCA - Small LOCA LDCA Loss of DC Bus A GPT General Plant Transient

[ SSLOCA Small Small LOCA LDCB Loss of DC Bus B RT Reactor Trip

t LOSW - Loss of Service Water LVA10830 - Loss of Vital Panels 10 & 30 LMFW Loss of MFW
\ LOIA - Loss of Instrument Air LRBCCW Loss of RBCCW LOSP - Loss of Off-site Power

vESO - V Sequence Page 4-120
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TABLE 4.6-3 (continued)

P,. ~eaon.(
k S L L

$ S V R

L L L L L L A B L L V

O O O O D D to C G M O S

C C S i C C & C P R F S E

e 10 Desenenon A A W A A B 30 W T T W P O |
|

|X
27 A 20 East DC Eaup Room ("A7

!

)X
28 A 21 West DC Ecup Room (*B7

P
29 A 22 East Battery Room

P
30 A 23 West Battery Room

31 A-24 CatWe Vault P P P X X X X X X X X X P

32 A-25 Main Control Room P P P X X X X X X X X X P

33 A 28 East 480V Load Center Room P

P P
34 A 30 Deses Od Day Ter* Room *B*

P P
35 A-31 Desel Od Day Tank Room *A*

|

P (
36 A-32 Air Hanc5:ng Umts

P P
37 A-33 Vencianon Equipreent Room

38 T1A General Area Elevanon 14 8* X X X X X X |
|

X
39 T tC General Area Elevaton 316*

X
40 T 1F Operanno Floor /Tuttano Deck

P P |
41 T3 Motor Dnven Aus Feed Pump Pit

P P

f 42 T4 Steam Dnven Aus. Feed Pump Pit

v
43 T6 West 480V Load Center Room P

1

P
44 T7 6 9KV 1416KV Switcegear Room (21)

\

P -

|45 T-8 West Cape Vault

P |46 T9 East Catse Vault

P
47 T 10 6 9KV & 416KV Sutc@ar Room (Z2)

P P
48 C1 Containment

49 l1A Intake Structure Pump Room X

50 FP 2 Unit 2 Fre Pumphouse

X
51 XR-1 Main Transformer

X
52 XR-2 Normal Transformer

f
L Page 4-121
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TABLE 4.6-4

O Summary of the MP2 Fire Compartment Screening Process
Ni %/

.

J Fra hea.20ne PROCESS OF ANALYSIS

EMStS
FOR

IPE IPE QUAtlTATIVE QUANTITATIVE QUANT. OETAfLED

# ID Desenpoon IE SYS SCREEN SCREEN SCREEN ANALYSl$

1 1 A-1 A Genera! koa Elevabon 45' Y Y 1 (AUX-1)

2 A- 1 B RBCCW Pump & Hz Area Y Y 2 (AUX-1)

| 3 A 1C Waste Tank Pump Room Y Y 3 (AUX-f)

4 A 1D Waste Tank Room N N 1

5 A-1 E Waste Gas Decay Tank Room N N 2

6 A-1F Waste Gas Comp. & Surge Tank N N 3
Room

4 (AUX 1)
7 A-1G Generar koa Elevauon -s* Y Y

8 A-1H Volume Control Tank Y Y 5 (AUX 1)

9 A 11 Bonc Aod Evao & Tanka Room N N 4

10 A-1J Evao & Tank Room N N 5

11 A3 LPSI Pump Room (*B*) N Y 1 COF

12 A-4 HPSI Pump Room N Y 2 CDF

13 A5 Coonant Tank hea N Y 3 COF

D
/ 14 A-6A Chavng Purro Room N Y 4 (CHGPMP) CDF

15 A-68 Degasiber Area N Y 5 (CHGPMP) CDF

16 A7 Scent Retn Tank Room N Y 5 COF

17 A 8A LPSI Pump Room (*A*) N Y 7 COF

18 A 88 Contain. Reorc. Valve Room N Y 8 (P4WO COF

19 A-8C West Ptomo Penetrabon kee Y Y 9 (PN W) CDF

20 A-80 West Elec Penetracon Area Y Y 10 (P4W) COF

21 A 8E West Main Sceam Safety Valve y y 9, pgg gg,
Room

6 (AUX 1)
22 A-9 Mamtenance Storage CnD N N

23 A-10A East Pipng Penetranon hen Y Y 12 CDF

24 A-100 East Enoc. Penetranon Area Y Y 13 CDF

25 A-10C East Mam Steam Safety valve Y Y 14 INTC DF
Room 9owdown Tank Room

26 A-11 non Exchange Room N N 8

7 (AUX-1)
27 A 12A Bonc Aod & Chem. Add. Tank Y Y

28 A 128 Sampo Area N N 7

Shaded areas mdicate the process of analyst for each area.
* hea,7one screened by gaanbauve mspecton. areadone poses no Are threat to safety rotated aross; zones

Laoend
Quanetapve screenmg based on the tugh avalabhty of backup systems outsde of the compartment (CDF < 10% ear).COF:

p\ INT. Quanotanve screenmg based on the compenson of a Are-inchaced systenvccmponent unavailabhty utn the unsveitablity chie to miernal fadures

ENV. Quanctabve screenmg cased on the compenson of Are effects m tNs compartment wth fire effects frorn the other MP2 Are compartments to be
i

( ') analyzed (enveloped by ongomg analyet) Page 4-122
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MP2 IPEEE

TABLE 4.6-4 (continued)

O Fra Are& Tone PROCESS OF ANALYSTS

BASG
FOR

IPE IPE QUALITATIVE QUANTITATIVE QUANT DETAFLED

# 10 Desenpoon IE $YS SCREEN SCPEEN SCREEN ANALYSIS

29 A 12C Boronmeter Room N N 8

30 A 13 480V MCC B61 & B41A Y Y 15 ENV

31 A-14A Spent Fuel Pool & Cask Laydown N N 9
kva

32 A148 Railroad Bay hea Y Y 16 (AUX 2) COF

33 A 14C Top Of Spent Fuel Pool & Fuel N N 10
Handhng koa

34 A 14D EBFAS E@ipment hea N Y 17 (AUX 2) COF

35 A-15 Desei Generator Room "A" N Y 18 COF

36 A16 Desel Geoerator Room *B" N Y 19 CDF

37 A 17 Scud Radwaste Drummin0 Stroage N N H
koa

38 A 18 Storage koa N N 12

39 A-19A HP AccesaControlhea N N 13

40 A-190 Hallway Storage koa Y Y 20 COF

41 A 20 East DC Eouip Room (*A*) Y Y 21 INTCOF

42 A-21 West DC Esap Room (*S*) Y Y 22 INTCOF

s 43 A-22 East Battery Room V Y 23 ENV

\ 44 A-23 West Battery Room Y Y 24 ENV

8
45 A 24 Caose Vault Y Y

9
46 A-25 Main Control Room Y Y

47 A-26 Operator Break Room N N 14

48 A 27 New Computer Room N N 15

49 A 28 East 480V Load Center Room N Y 25 ENV

50 A 29 RCP Recudd Shop Prep Room N N 16

51 A-30 Dessi 01 Day Tank Room *B* N Y 26 ENV

$2 A-31 Dessi 01 Day Tank Hoom 'A' N Y 27 ENV

53 A-32 Aa Handhrg Umts N Y 28 (AUX-2) COF

54 A 33 Ventiation E@ipment Room N Y 29 COF

10 (TB)
55 T1A General hea Elevation 14'6' Y Y

54 T 18 Hy$ ogen Seal Of Urmt N N 17

11 (TB)
57 T 1C General Area Elevanon 31'6' Y Y

58 T 10 DC Setchgear koa N N 18

50 T tE A amary Battery koa N N 19

12 (TB)
60 T 1F Operatrng Floor /Turune Deck V Y

61 T 1G Iron Chromatagrapn Room N N 20

62 T2 Turune Lube Of System N N 21

\
%

Page 4-123
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TABLE 4.6-4 (continued)

PROCESS OF ANALY$1S~ Fra Area 2one

BASIS
'N FOR

IPE IPE QUALITATIVE QUANTITATIVE QUANT. OETAJLED

8 10 Descrocon IE SYS. SCREEN SCREEN SCREEN ANALYSIS j

|

63 T-3 Motor Onven Aus Feed Pump Pit N N 30 COF

64 T4 Steam Onven Aux Feed Pump Pit N Y 31 COF

65 T5 l&C Eompment Storage Area N N 22

66 T-6 West 480V Load Center Room Y Y 32 ENV

I
|

67 T-7 8 9KV & 416KV Setengear Room
Y Y 33 COF

,

(21) 1
1

68 T-8 West Cape Vault Y Y 34 ENV

69 T9 East Cape vaart Y Y 35 ENV

Y V 36 COF j7g T-10 6 9kV & 416xV Sutchgear Room
(22)

71 C1 Contamment N N 37 ENV

13
72 11A Intane Structure. Pump Room V Y

73 b1B Intame Structure HypocNorge N N 23
Room

74 k1C Intaxe Structure. MCC Room N N 2d

75 FP 2 Unit 2 Fra Pumphouse N Y 38 COF

76 X R- 1 Mam Transformer Y N 39 COF

77 XR-2 Normal Transformer Y N 40 COF

\
\ 78 XR-3 Reserve Transformer Y N 41 COF

79 Y-1 Ecolochem Soutdong N N 25'

80 Y-2 Radwaste PM~n Facihty N N 26*

81 Y3 Flammacle/ Hazardous Waste N N 27
Storage

(
82 Y4 South Access Pomt Budng N N 28'

1

83 Y-5 Mamt. Bueng Snutur saco N N 29'

84 Y6 Craft Assemmy Area N N 30'

85 Y-7 Mamt Bueng & Nurse StaDon N N 31'

96 Y6 Mamt Aar Como & Storage snerter N N 32'

87 Refuehng Water Storage Tank N N 33*

88 Condensate Storage Tank N N 34'

89 Health Pnyscs Omco N N 36'

90 Fuel Bueng N N 36*

91 Transformer Bueng N N 37'

92 Chloemanon Bueng N N 38'

93 Serwce Water Fhter House N N 39'

tv
Page 4-124
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!

TABLE 4.7-1

Unavailability for MP2 Automatic Suppression Systems
;

i

Generic Water Supply Total Automatic |
'

Delivery System System Suppression System

System Type Unavailabilty Unavailability Unavailability

Case 1: Support Systems Available

Wet Pipe Sprinkler 2.0E-02 1.3 E-04 2.0E-02

Preaction Sprinkler 5.0E-02 1.3 E-04 5.0E-02

Deluge Sprinkler 5.0E-02 1.3 E-04 5.0E-02
,

CO 4.0E-02 N/A 4.0E-02
2

Halon 5.0E-02 N/A 5.0E-02

Case 2: Support Systems Unavailable

. Wet Pipe Sprinkler 2.0E-02 1.9E-02 3.9E-02

Reaction Sprinkler 5.0E-02 1.9E-02 6.9E-02

Deluge Sprinkler 5.0E-02 1.9E-02 6.9E-02

CO 4.0E-02 N/A 4.0E-02
2

Halon 5.0E-02 N/A 5.0E-02

|
|

|
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TABLE 4.8-1

Selected Fire Scenarios for MP2 and Coneaponding Target Sets

Fire Scenario Fire Scenario Description Target Set Target Set Description
,

|
1M2A1B * Fire in Auxiliary Building area M2A1B-1 Cable trays above/near the

(AUXB-1) A-1B causing a plant transient combustibles
*" " '

M2A18-2 Cable trays above/near the |BC
areated waste panel I

|
M2A18-3 Totalloss of RBCCW due '

to pump fire. |
'

|

M2A1G * Fire in Auxiliary Building area M2A1G-1 Cable trays above/near the 1

(AUXB-1) A 1G causing a plant transient combustibles
i kansient

M2A1G-2 Cable trays above/near the
evaporator panel

M2A1G-3 Cable trays above/near the
C-63 panel

M2A1G-4 Cable trays above/near the
MCC B-31 A

M2A12A * Fire in Auxiliary Building area M2A12A 1 Cable trays above/near the

(AUXB-1) A 12A causing a plant transient combustibles
transient

M2A24 * Fire in Cable Vault area A-24 M2A24-1 Cable trays near a low
causing a plant transient voltage transformer

M2A25 * Fire in the main control board M2A25-1 One main control board I
Ior the ESAS cabinets within cabinet (front or back)

the Control Room
M2A25-2 Two main control board

cabinets (front and back)

M2A25-3 Six main control board
cabinets (front, back, and
sides)

M2A25 4 ESAS Cabinets

M211 A * Fire (service water or M211 A-1 Service water pumps and
circulating water pump fire) in circulating water pumps
Intake Structure (area 1-1 A)

M211 A-2 Service water pumps andcausing a totalloss of service
water transient circulating water pumps

,

M211 A-3 Service water pumps and
circulating water pumps

M211 A-4 Service water pumps and
circulating water pumps

Page 4126
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TABLE 4.8-1 (continued)

Fire Scenario Fire Scenario Description Target Set Target Set Description

M2TB * Fires in turbine building M2TB-1 TBCCW pumps and cable
causing a plant transient (ie., conduits
loss of inst. air, loss of main

M2TB-2 Condenser vacuum pumps,feedwater, etc.)
TBCCW pumps, and cable
conduits

M2TB-3 Transformer and trubine
hydrogen seal oil unit

M2TB-4 Condensate pumps, IA &
SA compressors, and cable
trays

M2TB-5 SA & IA compressors and
cable trays

M2TB-6 Main feedwater pumps

|

|

G !

V
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TABLE 4.8-2

Fire Growth and Propagation Results for MP2 Fire Target Sets

Tuneso
F' e Damage /Amount of Fixed or r

Target Set Combusable Transaent Scenano Actuale Fire Duranon

Nurrtw Locanon Target Consequence Fwe Source Combustes (Gal) Combusable Type (sec) (nun)

M2A1&ie A-1B Cable Trays Ptart Transent Trangent Protective 175 T 1 *1 17 5

(Aux Bldg ) Cloihm0

M2A18-tr A19 Cable Trays Plant Transent Transient Pmescove 175 T 3 NO 175
(AutBkg) Cloeuno

M2A18-1d A-1B Detector Actuanon Transent Protective 175 T 2 5 175

(Aum 1k13 ) Cionung

M2A1&3 A-1B Cable Trays Plant Transent Control Panel Catunes - F 1 168 48 1

(Aun Badg )

M2A1&21 A-1B Detector Acsmbon Control Panel Cabmet F 2 32 48.1

(Aux 0100 )

M2A1B-3 A-1B Cable Trays Ptart Transent RBCCW pump Lube Os 05 F 1 20 .34

(Aux Blog ) C

M2A1&&1 A-1B Detector Actuabon RBCCW pump Lube Od 05 F 2 25 .34

(Auu.BidD.) C

M2A1G 16 A-1G Cable Trays Ptart Traruaert Transent Proteckwe 175 T 1 <1 17 5

(Aux Bedai Oce=no

M2A14t- MG Catie Trays Ptent Transient Transient Protec6ve 175 T 3 ND 175

(AuxBkti Ckemo

M2A1Gid A-1G Detector Aduanon Transent Proteceve 175 T 2 2.1 175

(Aun Badg ) Cloihm0

M2A1G3 A-1G Cable Trays Ptare Transent Control Panet Cabnet - F 1 53 48.1

(Aun Bldg )

M2A1G2r A-13 Cable Trays Ptart Traneert Control Panel Cabinet - F 3 ND 48.1

(Aum Bing 3

M2A1G2d A-1G Detector Ara m ControI Panee Catunet - F 2 32 48.1

(Aux Bida )

M2A1G-3 A-1G Cable Trays Ptart Transert Control Panet Cabmet F 1 53 48 1

(Aux Bidg )

Fixed or Transient Combustibles ELre scenario TvDe Time to Damane ;

F - Fixed Combustible 1 - Target in Plume NO - No Damage

F* - Fixed Combustible, Requires Additional Failure 2 - Target Outside Plume NDSFD - no damage - time to damage is greater than fire duration !

T - Transient Combustible 3 - Radiant Exposure |

General- Total Room Failure
Page 4-128
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| TABLE 4.8-3

Fire Target Set Results Summary for MP2

;
i

Tune e Actuate
Tsme to Spnnkler or 2nd

Time lo Actusse Detector Manual
F~re Poesnnal Damage Detector (Halon.CO) *w Aum Suppresson

I Target Set Location Target MMem Cm- (sec) (sec) (sec) Credit Crecht

M2A1&16 A-1B (Aux. Calbe Trays TrS Transert tgrnhon Plant Transent <1 5 NN NO NA
Bidg) TrC: Protectwo Gothmg

M2A1&1r A-1B (Aux. Calbe Troys TrS: Transent Ignibon Ptart Transart ND 5 tel NO NA
Bldg) TrC: Protettme Gothmg

M2A1&2l ArtB (Aum. Calbe Trays FxS: Control Panet Ptant Transent 168 32 NN NO NA

Bdg) FxC: Catunets

M2A18-3 A-1B (Aux. Calbe Trays FnS. RBCCW pump C Ptart Transent 20 25 IN NO NA
Bug) FuC(ADFt Labe Off

M2A1G16 A-1G (Aun Calbe Trays TrS. Transent ignmon Peart Transent <1 2.1 NN NO NA
Bldg) TrC: Protecave Gothmg

M2A1Grie ' A-1G (Aum. Caltie Trays TrS. TranesentIgnmon Pisit Transiera ND 2.1 NN NO NA
BMg) TrC: Protectme OctNng

M2A1G2n A-1G (Auz. Calbe Trays FmS: Contml Panei Ptart Transert 53 32 NN NO NA

Bido) FnC Canmets

M2A1G2r A-1G (Aux. Calbe Trays FuS: Control Panel ' Ptert Trareent ND 32 998 NO NA .
Bldg) FuC: Cabinets

M2A1G3 A-1G (Aun. Calbe Trays FnS: Control Panel Pla t Transent 53 36 NN NO NA

Bldgt FnC: Cabmets

M2A1G3r A-10 (Aum. Calbe Trays FxS: Contml Panel Plant Transient ND 36 NN tO NA

Bl@) FxC: CaNnets

M2A144i A-1G (Aux. Calbe Trays FMS. Cont of Panel Peart Transent 3 63 NN NO NA

Bldg) FxC: Cabmets

M2A1G # A1G (Aux. Calbe Trays FmS: Control Panet Ptart Tranmere ND 63 NN 90 NA
Bldg) FsC: Cabinets

M2A12A4 A-12A (Aum Canbe Trays TrS Transent ignson Ptart Transent <1 17 NN PO NA
Bdg) TrC Protecinecoeung

Fire Source /Combistible ND - No Damage.
NN - Calculation iS Not NeCeSSary (based upon the time to damage).

FxS - Fixed Source
FxC - Fixed Combustible
TrS - Transient Source
TrC - Transient Combustible
(ADF) - Additional Failure involved (for example: pipe break or an oil leak)
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TABLE 4.8-3 (condnued)

Tnne to Actuale
Twne to Spnetier or 2M

Tune to Aceste Detector Manual
Fro Potensat Damage Detector (Halon.CO,) Suppresson Aueo Suppressen

Target Set Locanon Target SourceCombusttse Conserpence (sec) (sec) (sec) Credit crede

M2A12Ao A 12A (Aum. Calbe Trays TrS Transent agruoan Ptart Transent 59 17 NN NO NA
Bldg) TrC: Protectrue Clopung

M2A244 A-24 (Auu. Calbe Trays FxS. Transformer Ptart Transent 4 2 ND YES YES

Bldg) FxC: Transformer (Wet Pipe)

M2A251 A-25 Mam Control Board FmS: Control Panel P! art Transent See ecsusson for hres e Coreat Room NO NA

(CR) FxC: Catunets Area A-25

M2A252 A-25 Man Control Board FsS. Control Panet Ptart Transent YES NA

(CR) FuC: Catunets

M2A253 A-25 Mam Control Board FmS Control Panel P! art Transent YES NA

(CR) FnC: Catunets

M2A25-4 A-25 ESAS Contal Panet FmS: Control Panel Ptam Transent NO NA

(CR) FuC- Catunets

M2tt-tr ItA SW Pump A FmS: CW pump B Loss of SW 8 NN Me NO NA

(Swintake) FuC(ADF): Lube Os

M211-2r FIA SW Pump A FrS SW purnp B Loss of SW 1 NN NN NO NA

(SWintake) FmC(ADF). Labo OB
.

M211-3r ItA SW Pump A FnS: CW pump D . Loss of SW 85 NN NN NO NA

(SWin!aho) FuC(ADF): LLile On

M2114r SIA SW Pung A FxS: CW pung C Loss of SW 25 NN NN NO NA

(Swintaken FxC(ADF): Lube Of
_ 1Gs

M2TB 11 T-1 Cable Condut FxS. TBCCW pump Plant Transent 1 NN NN NO NO

(TB) FwC(ADF): Lube Os (Loss of TBCCW)

M2TB-tr T-1 Catdo Cordua & FxS- TBCCW pung Plant Traneant 15 NN NN NO NO

(TB) TBCCW pumps FuC(ADF). Lube On (Loss of TBCCW)

M2T&2r T-1 CatWe Conckst & F S: Vacmann pump Plant Transient 19 NN NN NO NO

(TB) TBCCW pumps FuC(ADF): Lube Os (toss of TBCCW)

M2T&3r T-1 Hyeogen seal oit urut FuS. Transformer Piart Transent 500 NN 12 NO YES

(TB) FmC: Transformer Od (mator hre) (WP & Deluge)

Fire Source / Combustible ND - No Damage.
NN - Calculation iS Not NeCeSSary (based upon the time to damage).

FxS - Fixed Source
FxC - Fixed Combustible
TrS - Transient Source
TrC - Transient Combustible
(ADF) - Additional Failure involved (fOr exampb: pipe break or an oil leak)
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TABLE 4.8-3 (continued)

Trne to Aduate
Time to Spnnkler or 2nd

Tene to Actuate Detector Manual
Fro Polennal Damage Detector (Halon.COJ Suppresson Auto Sgpresson |

Target Set Locanon Target Sourcecombusable Consecpence (sec) (sec) (sec) Credit Oedit 6

M2TB4 T-1 Cable Trays FnS. Condensate pump Loss of Ar 63 NN 4 NO YES

(TB) FxC(ADF): Lube 08 (Wet Pipe)

M2TPedr T1 Cond. pumps and TrS- Transent ignmon Loss of Ar 55 NN 4 NO YES

(TB) IA & SA comp TrC(ADF)- Lies OR (Wet Pipe)

M2TB56 T-1 Cable Trays & FwS SA Congressor Loss of Ar 288 NN 2 NO YES

(TB) lA Congressor FuC(ADF). Lube 08 (Wet Pipe)

M2TB5r T-1 IA Compressors FnS. SA Congressor Loss of Ar 5 NN 12 NO YES

(TB) FxC(ADF) Lube Os (Wet Poe)

M2TB4r T1 MFW Purnp B FxS. MFW Pump A Plant Transent 5 NN 12 NO YES

(TB) FnC(ADF) Lube Os (Less of MFW) (Delup*)

i

|

,

|

i

Fire Source / Combust @ie ND - No Damage. .

NN - Cak:ulation iS Not NeCeSSarf (based upon the time to damage).

FxS - Fixed Source
FxC - Fixed Combustible
TrS - Transient Source
TrC - Transient Combustible
(ADF) - Additional Failure invohred (for example: pipe break or an oil leak)
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TABLE 4.8-4

Ignibon Frequencies for MP2 Fire Scenarios

:

8 Ism y
Fue Scenano Locanon Fise Source for Target Set Bas for Ignitum Frequency

M2AIB Aus. Bldg. area M2AIB-1 T ransient Cornhusnbles (prosecove cheing) with Transient five ignitum Frequency fiw Auxiliary Buikhag 75E45
A-t B Transient Irnem area

M2AI B-2 Areased Wasee Panel Cabinets (2) 2 . (Ilecincal CaNnes Five ignithm Frequency in 1.4E44

Auuliary Bukhng)

M2A18-3 RBCCW Pump B I . (50% of Pump Five Igninon Fiequency in Auuliary I.2E44
involving tube oil spill Bmkhng

M2AIG Aus. Bldg. aven M2AIG-1 Tranuent Combusnt.fes (prosecove ckdag) wah Transient Fire Ignam Fiequency for Auxilimy Bmkhng 7.5E45

A-lG Transient Ignitum aves

M2A IG-2 Evaporamw Panel Cabinet (1) I . (Flecnical CaNnet Fire ignince Frequency in 7.2E45

Auxiliary Buskhng)

M2AIG-3 C43 Panel CnNact (1) I . (Electncal CaNnet Fire Ignmea Feequency in 7.2E45 i

Annihary Buikhng) L

M2AIG4 MCC B-31 A Breaker Cabinets (23) 29 . (Elecnical Cabines Fue Igmnon Fiequency in 2.IE43
Auxihary Bmkhng)

M2Al2A Aun. Bldg. area M2A12A-1 Transient Cornhusables (pfteenve ekwhing) with Transient Fire Ignathm Frequency for Auxihary Bmkhng 7.5E45

A-12A Transient Ignition area

M2A24 Aux. Bldg. area M2A24 Low Voltage Transformer Transformer Fue ignmon Frequency for Auxiliary I OE 04

A-24 (Catde Buikhng area

Vautt)

M2A25 Aus_ Bkig. aves M2A25-1 Smgle MCB CaNace Cabmet Fire ignitum Fwquency in Contrul Ronsa 1.6E48

A-24 (Itemt er Back of a MCB Panet)
(Control Rotwi)

M2A25-2 MCB Panel 2 . (CaNnet Fue Igninen Fiequency in Control Room) 3.2E44

(Famt and Rack Cabinet)

M2A25-3 MCB Panel 2. (CaNnn fire Ignitum Faequency in Control Ronen) 3.2E44

(Front and Back CaNnet)

M2A25-l Single ESAS Cabenes CaNnet Fire Ignitum Frequency in Control Ronna 16E44

M211 A-l CW pump B I . (50% of Pump Fue Ignition Frewney in intale 30F44

M2tl A l-I A involving luhe anl spill Structure)
(SW Intake
Souca,,e >
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TABLE 4.8-4 (continued)

"8 "
Fue Scenano Locanon Fire Si=vce for Target See Bases few Igninon Frequency

g

M:llA-2 SW penp B 1. (9)*' of Pump l'uc ignatum Frequency in intake I.0044.

involvmg luhe oil spill Senachve)

,
M21t A-3 CW pump D I a (50% of Pump Fire Igniemn Frequency in Inake 1.0E-04

involvmg luhe oil spill Structune)

| M2fl A-4 CW pump A or C 2 . (50% of Pump Fire ignitam Frequency in intnke 2.0E-04

,
invidvmg lube o.1 spill Struceuse)

{

( M2Til T. I M2TILI.2 TIiCCW Pumps (1) & Main Condenser Vacuusu 5. (50% of Pump Fue Igmtma Frequency in Turbine 1.10-04

| (TB) Pumps (2) involving luhe al spill Builsagl

M2TB-3 Transfonner Fire Transfonner Fue Ignmon Freqiaency in the Plant 1.OE-04

M2TB4 Chie pump fire 3 . (50% of Pump Fue igniemn Frequency) A3E-05

M2fik5 Station An Compressor Air Compressor Fire Igninon Fiequency in the Plan 3.9E44

M2TB4 MFW Pumps (2) 2. (50% of MFW Pump Fire Ignaion Fsequemy) 20F43
involving tube oil spell
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' TABl.E 4.8-5 .

Fire Damage Probabilities lbr MP2 Fire Scenarios / Target Sets

|

| Corfbustible information |

u
Prob. of w

| Beir";; F. Prob. of
Located in p Loadi F. Untical P,f" P.

Combustible Fixed or the Range Prob. of ng inspection Amount Auto Manual P.,

! Fire Target in Target Transient of the Being Freq. Freq. Being Suppression Suppression Prob. of

| Scenano Set Set Comtstible Target Exposed (1/yr) (1/yr) Present Unavail. Unavail. Damage

! M2A1B M2A1B-1 Protective T - - - - - 1.0 1.0 1.0

Clothing

M2A18-2 Cabinet F - - - - - 1.0 1.0 1.0

M2A18-3 Pumptube F - - - - - 1.0 1.0 1.0 t

Oil

M2A1B M2A1B-1 Protective T - - - - - 1.0 1.0 1.0

Clothing

M2A18-2 Cabinet F - - - - - 1.0 1.0 10

M2A18-3 Cabmet F - - - - - 1.0 1.0 1.0 i

'

M2A184 Cabmet F - - - - - 1.0 1.0 1.0

M2A12A M2A12A- Protectrve T - - - - - 1.0 1.0 1.0

1 ClothinD
,

M2A24 M2A24 Dry F - - - - - 2.0E-02 0.1 2.0E-03
Transformer 7

- _

M2A25 M2A25-1 Catanet F - - - - - 1.0 1.0 1.0

M2A25-1 Cabnet F - - - - - 1.0 0.1 0.1

M2A25-1 Caboet F - - - - - 1.0 0.1 0.1 ,

M2A25-1 Cabnet F - - - - - 1.0 1.0 1.0

10 4 | ,

,
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TABLE 4.8-6

Summary of Fire Scenario Frequencies for MP2
s

initiating Fire
Event Ignition Scenario

Fire Caused by Corresponding Frequency Probability Frequency
Scenario Location Scenario Target Sets (per year) of Damage (per year) % of Total

M2AIB A-1B Plant M2A1B-1 7.5E-05 1.0 7.5E-05 34.9 %
(Aux. Bldg.) Transient

M2A18 2 1.4 E-04 1.0 1.4 E-04 65.1 %

Total: 2.2E-04 100 % j

Loss of M2A1B-3 1.2E-04 1.0 1.2E-04
RBCCW

Total: 1.2 E-04 100 %

|

M2A1G A-1G Plant M2A1G 1 7.5E-05 1.0 7.5E-05 3.2%
(Aux. Bldg.) Transient

M2AIG 2 7.2E 05 1.0 7.2E-05 3.1%

M2A1G 3 7.2E 05 1.0 7.2E-05 3.1%

M2AIG-4 2.1 E-03 1.0 2.1 E-03 90.6 %

Total: 2.3E-03 100 %

M2A12A A 12A Plant M2A12A 7.5E 05 1.0 7.5E-05 100 %

Transient

O M2A24 A 24 Plant M2A24 1.0E-04 2.0E-03 2.0E 07 100 %

(Cable Vault) Transient

M2A25 A 25 Plant M2A25-1 1.7E-04 1.0 1.6E 04 41.7 %

(Control Transient
Room) M2A25-2 3.2E-04 0.1 3.2E 05 8.3%

M2A25-3 3.2E-04 0.1 3.2E 05 8.3%

M2A25-4 1.6E 04 1.0 1.6E 04 41.7 %

Total: 3.8E-04 100 %

M211A l-1 A Loss of M211 A-1 1.0 E-04 1.0 1.0E 04 25.0%

(SW Intake Service
Struct.) Water M211 A-2 1.0E-04 1.0 1.0E-04 25.0 %

M211 A-3 1.0E-04 0.0 1.0E-04 0

M211 A-4 2.0E-04 1.0 2.0E 04 50.0 %

Total: 3.0E-04 100 %

M2TB Plant M2TB-1 6.4E-05 1.0 6.4E 05 75.3 %

Transient
M2TB-2 2.1 E-05 1.0 2.1E-5 24.7%

Total: 8.5E 05 100 %

O
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Table 4.8-6 (continued)

!s

Initiating Fire )
Event ignition Scenario' '

Fire Caused by Corresponding Frequency Probability Frequency
Scenario Location Scenario Target Sets (per year) of Damage (per year) % of Total

,

j

Loss of inst. M2TB 3 1.0E 04 5.0E-02 5.0E 06 49.5%
Air

M2TB-4 6.3E 05 2.0E-02 1.3E-06 12.9 %
,

1

M2TB-5 1.9E-04 2.0E-02 3.8E-06 37.6% |
|

Total: 1.1E 05 100 % |
|

Loss of M2TB-6 2.0E-03 5.0E-02 1.0E-04 |

Main
Feedwater Tota!: 1.0 E-04 100 %

I

|

|

|
|
1

'

O

|
|

i
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I Tatda 4.9-1 r

| MP2 Fire Scenario Core Damage Frequencies {
.

( I

! Fire Fire Location Resultant initiating Event Fire Scenario Conditional Core Core % Contribution to Core ;

Scenario Freq. (/yr) Damage Damage Damage Freq. :

Probability Freq. (/yr) [

| M2A181 Auxiliary Bldg. Loss of DC Bus B 2.20E-04 7.33E-04 1.61 E-07 2.6% [
! M2A1B2 Auxiliary Bldg. Loss of RBCCW 1.20E-04 3.01E-03 3.60E-07 5.7%

48.9 %
I

M2A1G1 Auxiliary Bldg. Loss of DC Bus A 2.30E-03 7.33E-04 1.69E-06 26.8 %
i i.

M2A12A Auxilary Bldg. Loss of DC Bus A 7.50E-04 7.33E-04 5.50E-07 8.7%
'

M2A241 Cable Vault LNP 1.00E-04 8.31 E-04 8.31 E-08 1.3% 4.5%

M2A242 Cable Vault Loss of DC Bus B 2.00E-07 1.0 2.00E-07 3.2% !

M2A25 Control Room Station Blackout 3.80E-04 1.73E-03 6.57E-07 10.4 % !

|M211A Intake Structure Loss of SW 3.00E-04 3.22E-03 9.66E-07 15.3%

M2TB1 Turbine Bldg. General Plant Transient 8.50E-04 1.39E-06 <1.0E-08 <1.0% |,

M2TB2 Turbine Bldg. Loss of inst. Air 3.80E-06 1.92E-05 <1.0E-08 <1.0% !

! 25.9 % !

M2TB3 Turbine Bldg. Loss of MFW 2.00E-03 2.54E-06 <1.0E-08 <1.0% |

M2TBL Turbine Bldg. Total Loss of Turbine 1.63E-06 1.0 1.63E-06 25.9 % i
~

B@.
TOTAL 6.30E-6 j

!
'

,

f
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TABLE 4.10.1

Containment Penetration Screening

Pen.# System Isolation Valves P&lDs Comments

'
I Primary Make-up water 2-PM W-319, 2-PM W-43, 2-PM W-3 26014 Sh. 2 Locked open manual valve 2-PMW-319 in series with Fail closed, normally closed SOV 2-PMW.

43 and check valve 2-PMW-3
2 inch piping. Screened out, because normally closed SOV 2-PMW-43 is in series with check
valve 2-PMW-3.

L

'

2 Letdown 2-Cll-006, C-Cll-089, 2411-34 t, 2- 26017 Sh. 2 Nonnally open manual salve 2-Cll-006 in series with normally open fait closed SOV 2-Cil-089
Cil-343, 2Cll-342, 2-Cll-344 and parallel valves normally open manual valve 2-Cit-341,2-Cil-342 and normally close manual

valve 2-Cll-343,2-Cil-344. Normally open fail closed SOVs 2-Cll-515 and 2CII-516 are in serie L

with 2-C11-006 and 2-CII489. Screened est because normally cicsed system, a pipe rupture and
three SOVs would have to fail to close.

3 Charging 2-CII-429 26017 Sh. I Normally open MOV 2-Cil-429,2 inch piping. Screened eat based on 2" piping

4 CTMT Spray 2-CS-5A,2-CS-4.1 A,2-CS-4A 26015 Sh.1,3 Inside CTMT: Check valve 2-CS-5A, normally open manual valve.
Outside CTMT: MOV, normally closed 2CS-4.1 A and Lexked open manual valve 2-CS-4A.
Screened out because normally closed MOV 2-CS-4.1 A is in series with check valve 2-CS-5A

5 CTMT Spray 2-CS-5B, 2-CS-065, 2CS-4.l B, 2CS- 26015 Sh.1,3 Inside CTMT; check valve 2CS-5B and locked open manual valve 2-CS-065. Outside CTMT:

4B Nc mally chwed MOV 2-CS-4.lB and Imked open manual valve 24S 4B. Screened est because
nonnally closed MOV 2CS-4.1B is in series with check valve 2-CS-5B

6 SI 2-St-706D. 2-S1444, 2-SI-247 26015 Sh,3,2 Check valve 2-St-706D, line splits: Normally open MOV 2-SI444, Check valve 2-St-245, and
Check valve 2-SI-247. Screened out, because check salves are not affected by fire, and check
valve 2-St-706D is in series with MOV 2-S1444

7 SI 2-SI-706A,2-S1414,2-SI-217 26015 Sh. 3,2 Check valve 2-SI-706A line splits: Normally open MOV 2-S1414 and Check valve 2-SI-217.
Screened out, because check valves are not affected by fire, and check valve 2-St-706A is in serie<

with MOV 2-S1414

8 SI 2-St-706C, 2-S1434, 2-51-237 26015 Sh. 3,2 Check valve 2-SI-706C line splits: Normally open MOV 2-Sl434 and Check valve 2-St-237.
Screened out, because check valves are not affected by fire, and check valve 2-SI-706C is in series

with MOV 2-Sl434
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Pen.# System isolation Valves P&lDs Comments

9 Sl 2-SI-706B 2-SI-632,2-St-227 26015 Sh. 3,2 Check valve 2-SI-706B, ruwmally open MOV 2-S1432, and check valve 2-51-227. Screened out, ,

because check valves are not affected by fire, and check valve 2-SI-706B is in series with MOV
'2-Sl432

10 Shutdown Cooling 2-S1451, 2-St-652, 2-SI-709 26015 Sh. 3,1 Normally closed MOVs 2-S1451 and 2-SI452, locked closed manual valve 2-SI-709 all in series.
Screened out because manual valves are not afrected by fire and locked closed manual valve 2-
SI-709 is in series with the MOVs.

Ii SI Tank Test line 2-S1-810, 2-SI463, 2-Sl459 26015 Sh. 3 Manual valve 2-SI-810 normally open, locked closed manual valves 2-S1463 and 2-SI-459 in
series. Screened out because manual valves are not affected by fire

'
12 CTMT Sump Recire. line 2-CS-16.1 A 2-CS-15A 26015 Sh. 2 Normally closed MOV 2CS-16.1 A (West Pipe Penetration Room -25'6*), check valve 2CS-ISA

valves in series. Screened est because the valves are required to tie open fo!!owing an accident.

13 CTMT Sump Recire, line 2-CS-16.lB 2-CS-153 26015 Sh. 2 Normally closed MOV 2CS-16.lB (West Pipe Penetration Roorn -25*6"), check valve 2-CS-153
valves in series. Screened est because the valves are required to open following an accident.

14 CTMT Sump Aerated Drain 2-SSP- 16. l . 2-SSP- 16.2 26014 Sh. I Normally closed fait closed SOV's 2-SSP-16.1 (Southwest Corner of Reactor Building 3*6") and 2-
Tank SSP-16.2 (West Pipe Penetration Room -5*6") in series Screened out because there are two

normally close fail ckwed valves in series. The contml cables of heth valves would have to hot
short in order to open them and that is a low pmhability event. ;

15 Feedwater 2-FW-5A, 2-FW-12A 26005 Sh. 2,26028 Sh. 3 Normally open fait closed SOV's 2-FW-5A (liast Pipe Penetration Rawn 3r6") and 2-FW-12A

(Closed System) (West Pipe Penetration Rawn -5'6")(parallel). Screened est because it is a closed system and
'

another failure would he required.
I

16 Feedwater 2-FW-58. 2-FW-12B 26005 Sh. 2 26028 St. 3 Normally open fail closed SOV's 2-FW-5B (West Pipe Penetration Rawn 38 6") and 2-FW-128

(Closed System) (West Pipe Penetration Rmwn 38*6") (parallel). Screened est because it is a closed system and
another failure would he required.

19 Main Steam 2-MS-64A 26002 Sh. I 26028 Sh. 3 AOV 2-MS-64A will fait chwed (East Pipe Penetration Room 38'6"). Screened out because it is a '

(Closed System) closed system and another failure would he required.

20 Main Steam 2-MS44B 26002 Sh. I 26028 Sh. 2 AOV 2-MS-648 will fait closed (West Pipe Penetration Rawn 38'6"). Screened est because it is a

(Closed System) closed system and another failure would he required.

21 Reactor Coolant & Prz 2-LR R-265, 2-LR R-61.1, 2-RC-002, 2- 26028 Sh. 3 26020 Sh. 5 3/4" lines (less than 2"). Four lines coming in:

sampling RC-001, 2-RC-003, 2-RC-45 26014 Sh.1,2 26025 Sh. I. Check valve 2-LRR-265 and SOV 2-LRR41.1 (ruwmally closed, fait ckwed) in series
| 2. SOV 2-RC-002; normally chwed, fait closed

3. SOV 2-RC-001 normally chwed, fail chwed
4. SOV 2-RC-003; normally closed, fait closed
These lines join and have isolation SOV 2-RC-45 (Normally chwed, fait closed) Screened out
based on the less than 2" piping
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22 SG Bottom Blowdown 2-MS-12 A, 2-MS-406, 2-MS-220 A, 2- 26002 Sh. 2 Manual vahes (normally open) 2-MS-12A,2-MS-406, and SOV. 2-MS-220A normally open (fail
(Closed System) MS-147B,2-MS-149A closed) line splits oft, manual valves 2-MS-1478 (East Pipe Penetration Roorn 38'6-) and 2-MS-

149A (East Pipe Penetration Room 38'6")(normslly open). Screened out because manual valves
are not affected by fire and system is closed.

23 SG Bottom Blowdown 2-MS-411,2-MS-220ll,2-MS-12il 26002 Sh. 2 Manual valves (Normally open) 2-MS-12B (inside) and 2-MS-411 (East Pipe Penetration Room -

(Closed System) 5'6")(outside) SOV 2-MS-220B normally open, fail chised. Screened out because manual valves
aie not afTected by fire and system is ckised.

24 RBCCW inlet to RCP 2-RB-30.l A 26022 Sh.6 Nonnal'y open MOV 2-RB-30.l A (West Pipe Penetration Room 5'6"). Screened out because is
needs to be open to keep seat integrity.

25 RBCCW to CARFANs 2-Rft-26. l D 26022 Sh. 5 Normally open SOV (fail open) 2-RB-26.lD. Screened out because it is required to he open.

26 RBCCW to CARFANs 2-P B-26.1 B 26022 Sh. 5 Normally open SOV (fail open) 2-RB-26.Ill. Screened out because it is required to be open.

27 RBCCW to CARFANs 2-RB-26.1 A 26022 Sh.5 Normally open SOV (fail open) 2-Ril-26.I A. Screened out because it is required to be gen.

28 RBCCW to CARFANs 2-Ril-26. lC 26022 Sh. 5 Normally open SOV (fail open) 2-RB-26.lC. Screened out because it is required to he open.

29 RBCCW outlet fmm RCPs 2-Ril-37.2A 26022 Sh. 4, I,5 Normally open MOV 2-RB-37.2A (West Pipe Penetration Room -5'6"). Screened set because it
needs to be open to keep seal integrity.

30 RBCCW fmm CARFANs 2-R B-28.3 D, 2-Ril-28.2D, 2-R B-29D 26022 Sh. 5 Parallel SOVs 2-RB-28.3D and 2-Ril-28.2D, both normally open, fait chwed and in series with
normally open manual valve 2-RB-29D (West Pipe Penetration Room -5'6") Screened out
because it is required to be open.

31 RBCCW from CARFANs 2-RB-28.3B, 2-RB-28.2B, 2-Rll-29B 26022 Sh. 5 Parallel SOVs 2-RB-28.3B and 2-RB-28.2D, both normally open, fait closed and in series with I

normally open manual valve 2-RB-29B (West Pipe Penetration Room -5'6"). Screened est
because it is required to be gen.

32 RIlCCW fmm CARFANs 2-RB-28.3 A, 2-RB-28.2A, 2-RB-29A 26022 Sh. 5 Parallel SOVs 2-RB-28.3A and 2-RB-28.2A, both normally open, fait closed and in series with
normally open manual valve 2-Ril-29A (East Pipe Penetration Room -5'6"). Screened out because
it is required to be gen.

33 RBCCW fmm CARFANs 2-R B-28.3C, 2- 26022 Sh. 5 Parallel SOVs 2-RB-28.3C and 2-RB-28.2C hoth normally open, fait closed and in series with
RB-28.2C,2-RB-29C normally open manual valve 2-RB-29C (East Pipe Penetration Room -5'6"). Screened out ,

because it is required to be open.

34 Nitmgen Supply 2-SI-801, 2-SI-800, 2-St-312, 2-St-744 26015 Sh. 3 Inside CTMT: Two locked open manual valves in series,2-St-801 and 2-SI-800. Outside CTMT:
Normally open, fail closed SOV 2-SI-312 and manual valve (normally open) 2-St-744 (East Pipe
Penetration Room .5'6") in series. Screened est because line is less than 2".

r
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35 Drain from Primary Tank 2-L R R -43.2, 2-LR R-43.1 26020 Sh. 5 Two normally closed, fait closed SOVs 2-LRR-43.2 (West Pipe Penetration Roivn -5'6") and 2-
LRR-43.1 (Southwest Comer Reactor Building -3*6") in series. Screened out because there are
two nonnally close fait closed valves in series. The contml cables of both valves would have to
hot short in order to open them and that is a low prohability event.

36 Instrument Air 2-I A-569, 2-I A-566, 2-I A-595 26009 Sh. 6 Inside CTMT: Check valve 2-IA-569. Outside CTMT: Two normally ckised manual valves 2-IA
566 and 2-IA-595 in series. Screened est base on the fact that manual valves and check valves
are not afTected by fire.

37 Instrument Air 2-I A-43, 2-I A-27.1 26009 Sh. 6,8 Inside CTMT: Check valve 2-IA-43. Outside CTMT: Normally open, fait closed SOY 2-IA-27.1.
Screened out because check valve 2-IA-43 is in series with SOV 2-IA-27.1

38 Station Air 2-SA-19, 2-S A-22 26009 Sh. 8 Locked chised manual valves 2-SA-19 in series with check valve 2-SA-22. Screened out because
manual valves are not atTected by fire

39 Purge Air inlet 2-AC-5, 2-AC-4, 2-AC-3, 2-AC-l 26028 Sh. I Normally closed, fait closed SOV 2-AC-5 (Southwest Corner Reactor Huilding 38'6") in series
with nonnally closed, fait closed SOV 2-AC-4. The line splits into two lines with normally clow,
fait close SOVs 2-AC-3 and 2-AC-l. Screened out because more than two valves would have to
receive a hot short that opens the valve.

40 Purge Air Discharge 2-AC-6,2 AC-7,2-AC-57 26028 Sh. I Normally closed, fait close SOV 2-AC-6 (Southwest Comer Reactor Building 38'6")in series with
normally closed, fait closed SOV 2-AC-7 and normally closed, fait closed SOV 2-AC-57.
Screened out because two valves would have to receive a hot short that opens the valve.

42 Fuel Transfer Tube 2-RW-280 26023 Sh.I Fuet transfer tube manual isolation valve 2-RW-280. Screened est because manual valves are not
afTected by fire.

L

43 RCP Seats Conuolled 2-Cll-506, 2-C11-767, 2-CII-766 26017 Sh. 2 3/4" line (less than 2"), normally open, fait ektsed SOV 2-CII-506. The line splits into two lines

BleedofT with locked open manual valve 2-Cll-767 and locked open manual valve 2-Cll-766. Screened emi
because it has less than 2" piping

,

47 ESF Actuation System 2-AC 97 26028 Sh. I 28150 Valve 2-AC-97 normally open. Screened est because piping is less than 2*.

49 Fire Pmtection 2-FIRE-108 2601I Sh.I Locked cktsed manual valve 2-FIRE-108. Screened est because manual valves are not affected in '

fire

51 Waste Gas Ileader 2-GR-112, 24R-l 1.1 26021 Sh. 2 Two SOVs in series, nonnally open, fait closed 24R-11.2 (Southwest Corner Reactor Building -
3 6") and 2-GR-ll.1 (East Pipe Penetration Room -5'6"). Screened est because the only potential
failure mechanism is a hot short that would spuriously open both valves and the prthability of that
occurring is insignificant.

,

53 RRCCW Inlet to RCPs 2-Rf1-30.l B 26022 Sh. 6 Normally open MOV 2-Ril-30.lH (West Pipe Penetration Room
-5'6"). Screened out because it needs to be open for seat integrity.

i
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54 RBCCW Outlet fmm RCPs 2-Ril-37.2B 26022 Sh. 4 Normally open MOV 2-RB-37.2B (West Pipe Penetration Rewun
-5'6"). Screened out because it needs to be open for seal integnty,

61 CTMT Air Sample 2-AC- 12, 2-E B-88 26028 Sh. 2 Two nonnally open, fait closed SOVs 2-AC-12 and 2-EB-88 in series
I" line (less than 2"). Screened out because of less than 2" piping

62 CTMT Air Sample 2-AC- 15, 2-AC-50, 2-AC-54, 2- AC-49 26028 Sh. 2 Normally open, fait chwed S(W 2-AC-15, manual valve 2-AC-50, check valve 2-AC-54 and locke<
open manual valve 2-AC-49. 1" line (less than 2"). Screened out because of less than 2" piping.

63 CTMT Pressure Test Conn. 2-AC-I l 5, 2-AC-l l4, 2-AC-l l 7 26028 Sh. I Three krked ekwed manual valves in series 2 AC-Il5,2.AC-II4, and 2-AC-Il7, Screened out
because manual valves are not affected by fire

64 CTMT Pressure Test Conn. 2-AC-I l 3, 2-AC-I l 2, 2-AC-I I6 26028 Sh. I Three hxked ckmed manual valves in series 2-AC-Il3,2-AC-Il2, and 2-AC-Il6. Screened out
because manual valves are not affected by fire

65 SG Blowdown Sample 2-MS-16A,2-MS-191 A 26002 Sh. 2 26028 Sh. 3 Inside CTMT: Nonnally open manual valve 2-MS-16A. Outside CTMT: S(W normally open,
fail closed 2-MS-191 A. 1/2" line (less than 2*). Screened out because of less than 2' piping

67 Refueling Water Purification 2-RW-232, 2-R W-21, 2-RW-20 26023 Sh. I,2 Two locked closed manual valves 2-RW-232 and 2-RW-21 and Check valve 2-RW-20 in series.
Screened out because manual and check valves are not affected by fire

68 Refueling Water Purification 2-R W-I 54, 2-RW-63, 2-R W-64 26023 Sh. I,2 Two locked closed manual valves 2 R., *54 and 2-RW-63 and Check valve 2-RW-64 in series.
Screened out because manual:.i.a check vaives are not affected by fire

69 FSF Actuation System 2-AC-99 26028 Sh. I Manual valve 2-AC-99 (West Pipe Penetration Room -5'6"). Screened out because manual valves
are not affected by fire

70 ESF Actuation System 2-AC 98 26028 Sh. I Manual valve 2 AC-98 (West Pipe Penetration Roorn -5 6"). Screened out because manual valves
are not affected by fire,

71 ESF Actuation Systems 2-AC-% 26028 Sh.I Manual valve 2-AC-96 (West Pipe Penetration Room -5 6"). Screened out because manual valves
are not afTected by fire.

'

72 SG Blowdown Sample 2-MS-168, 2-MS-220B 26002 Sh. 2 Normally open manual salve 2-MS-168 and normally open, fait closed SOV 2-MS-2208 in series.
1/2" line (less than 2") Screened out hecause ofless than 2" piping.

82 Ilydmgen Purge 2-EB-91, 2-EB-92 26028 Sh. 3 Two normally closed, fait closed SOVs 2-FB-91 (Southwest Comer Reactor Building 38*6-) and 2-
EB-92 (East Pipe Penetration Room 38'6-) in series. Screened out because the only gwwential
failure mechanism is a hot short that would spuriously open both valves and the probability of that j

occurring is insignificant. *
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83 Ilydrogen Purge 2-EB-100. 2-EB-99 26028 Sh. 3 Two nonnally closed, fait closed SOVs 2-FH-100 (Southwest Corner Reactor Huilding 38*6") and
2-EB-99 (East Pipe Penetration Roorn 38'6*) in series. Screened est because the only potential |

failure mechanism is a hot short that would spuriously open both valves and the pmhability of that [
occurring is insignificant. !

86 CTMT Air Sample 2-AC-47. 2-EB-89 26028 Sh. 2 Two rwunally open, fait closed SOVs 2-AC47 and 2-EB-89 in series f
1* line (less than 2"). Screened est becau se ofless than 2* piping ;

! 87 CTMT Air Sample 2. AC-20, 2-AC-55, 2-AC-52 26028 Sh. 2 Normally open, fait closed SOVs 2-AC-20, check valve 2-AC-55 and locked open manual valve 2-
,

AC-52 in series. l* line (less than 2*). Fereened est because ofless than 2* piping i

88 Post-Incident CTMT 2-AC-5I 26025 Sh. 4 26028 Sh. 3 Locked closed manual valve 2-AC-51. l* line (less than 2"). Screened est because ofless than i

flydrogen Sample 2* piping. ,

!'
89 Post-incident CTMT 2-AC-48 26025 Sh. 4 26028 Sh. 3 Locked closed manual valve 2-AC-48. l* line (less than 2*). Screeeed see because ofless than

Ilydrogen Sample 2 piping
,

17,41,46,48,50,52,55.56,57,58 Spares Screened ese because the penetrations are spams.
59.60.66.73. 74. 79. 80. 81. 84, 85, ;
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PHASE 1:

QUALITATIVE SCREENING:

Definition of the fire ares to be analyzed.
Identification of the safety systems / components in each area.

Identification of the possible initiating events induced by a fire in each area.
Fire Compartment Interaction Analysis.

Screening out of the areas with no safety systems / components and
where fire would not induce a plant trip.

v

PHASE 2:
QUANTITATIVE SCREENING

Ouantification of fire ignition frequencies for each unscreened area.
Identification of Mitigating Safety Systems outside of the area.

Screening out of the area based on the fire frequencies and
availabilities of Mitigating Safety Systems Outside the area.

v

PHASE 3:
FIRE DAMAGE EVALUATION SCREENING

Evaluation of fire hazard parameters.
Evaluation of fire growth and propagation.

Evaluation of fire suppression.
Identification of fire scenarios within each area.

Quantification of fire damage probabilities.
Quantification of fire scenario frequencies.

Screening out of the fire target sets based on the fire damage probabilities.
Detailed evaluation of the fire scenarios.

v

PHASE 4:
FIRE SCENARIOS EVALUATION AND QUANTIFICATION

Evaluation of human actions needed to respond to the analyzed fire scenarios.
Application of IPE models to quantify core damage frequencies for each fire scenario.

Determination of the total fire-induced core damage frequency.

FIGURE 4.2 2

Phases of Intemel Fire Analysis
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! FIGURE 4.81
:

! Example of input Parameters for Fire Growth and Propogetion Analysis
1

|

TARGET SET NUMBER:

TARGET SET DESCRIPTION:

TARGET SET LOCATON:

FIRE SCENARC TYPE:.

FIRE CONSEQUENCES:

FIRE SOURCE:

COMBUSTIBLE DESCRIPTON:

TYPE OF COM8USTIBLE (1D):

1. AMOUNT OF COMSUSTl8LE 400.000 (gel)

2. SPILL SPECIFIC AREA (TABLE 3E) 106 (ft2/ge!)

3. UNIT HEAT RELEASE MATE (TABLE 2E) 133 (Blu/s ft2)

4. NET HEAT OF COM8USTION (TABLE 2E) 18619 (Stuitwn)

8. DENS!TY (TABLE 2E) 51 (ItwMt3)

Enter only N eenrnsted 6. FIRE SURFACE AREA 231.00 (11 2 )

Enter anfy if esemated 7. PEAK FIRE INTENSITY 30723 (Stu/s)

7A. ACTUAL Otot FOR CABINETS. BATTERIES, ETC. k'A (9tu)

TARGET DESCRIPTION:

e aerem e esisaorerecer, onest %A* 8 TARGET THRESHOLD TEMPERATURE (TABLE 1E) 425 (F)

|
e arget e esismorweener, enser %A* 9. TARGET THERMAL RESPONSE PARAMETER (TABLE A 2E) 34

|

I

s terest e not a essemerweener, eaist %A* 10. DETECTON DEVICE ACTUATION TEMPERATURE N/A (F) |

r assent a not a esisceorwnneer, enest %A* 11. TIME CONSTANT OF DETECTION DEVICE (TABLE A 4E) N/A (s)

LOCATION PARAMETERS. 12. HEIGHT OF TARGET A80VE FIRE SOURCE 14.5 (ft)

13. HEIGHT OF CEILING ABOVE FIRE SOURCE 19 (ft)

14. FLOOR AREA OF SPACE 1460 (ft2)

16. FIRE LOCATION FACTOR 2

16. MAXIMUM AMBIENT TEMPERATURE 100 (F)

17. MINIMUM AMOIENT TEMPERATURE 40 (F)

tear angst euses pune it. LONG DISTANCE PROM FIRE SOURCE TO TARGET 30 (ft)

seuer e angst menos pune 19. ENCLO6URE WIDTH 17.5 (ft)

easr :insent osamure 20. CRITICAL RADIANT FLUX TO TARGET (TABLE 1E) 0.6 (SaMt2)
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| FIGURE 4.8.2

:

|
Example of Oulput forTarget Outside Plume Analysis

a

TARGET SET NUMBER:
#

1 TARGET DAMAGE THRESHOLD TEMPERATURE 425 (F)

! 2 HEIGHT OF TARGET ABOVE FIRE SOURCE 14.5 (ft)

3 HEIGHT FROM FIRE SOURCE TO CEILING, H 19 (ft)
I

4 RATIO OF TAAGET HEIGHT / CEILING HEIGHT 0.76
3

'

} TARGET NOT IN CEILING

1

j 5 LONG. DISTANCE FROM FIRE SOURCE TO TARGET. L 30 (ft)

1 6 LONGITUDINAL DISTANCE TO HEIGHT RATIO, LH 1.58

| 7 ENCLOSURE WlDTH, W 17.50 (ft) |

8 HEIGHT TO WIDTH RATIO, H/W 1.09 I

f
j 8A DISTANCE TO WIDTH RATIO. L/W 1.71

| 9 PEAK FIRE INTENSITY 30723 (8tu/s) |

| 10 FIRE LOCATION FACTOR 2

11 EFFECTIVE HEAT RATE 61446 (Stu/s)
i

12 PLUME TEMPERATURE RISE AT CEILING N/A (F) )

| 13A UNCONFINED CEILING JET FACTOR 0.00

1 138 CONFINED CEILING JET FACTOH 0.00

0 13 CEILING JET TEMPERATURE RISE FACTOR AT TARGET 0.00

14 CEluNG JET TEMPERATURE RISE AT TARGET 0 (F)

15 CRITICAL TEMPERATURE RISE AT TARGET 325 (F)

16 (CRITICAL CEILING JET) TEMP RISE AT TARGET 325 (F)

ADDITIONAL CALCULATION NECESSARY

17 OnetN TO ACHIEVE TEMP RlSE IN BOX 16 4.37 (Stu/ft3)

18 CALCULATED ENCLOSURE VOLUME V 27721 (10)

19 CALCULATED CRITICAL Onet 121030 (8tu)

20 ESTIMATED HEAT LOSS FRACTION 0.7

21 ESTIMATE OF CRITICAL Otot 403432 (Stu)

22 ESTIMATE OF ACTUAL Otot 83785500 (Stu)

SCENARIO DOES NOT PASS SCREENING PROCEDURE
PROCEED WITH CALCULATION OF TIME TO TARGET DAMAGE

FIRE DURATK)N: 45.45 (min)

2727.1 (sec)
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j FIGURE 4.8.3

Example of Output for Transient Analysis (Time-Tocamage)i

i TARGET SET NUMBER: FD11

1 1 Radiatrve heat flux at target 0.88 (Btu / sat 2) |

2 Convective heat flux at target 5.70 (8tu/Wft2)

3 Total heat flux at target 8.58 (Stu/snt2)

4 Target thermal response parameter 34.00

5 ESTIMATED TIME TO TARGET DAMAGE (TABLE A 2E) 21.0 (s)

1

'
6 Detecten device rated temperature rise WA (F)

7 Gas temperature rise at detector N/A (F)

8 Detection device temp rise / Gas temp rise N/A

9 Dimensoniess detection device actuation time N/A
,

10 Time constant of detection device N/A (s)
i

11 ESTIMATED TIME TO DETECTION DEVICE ACTUATION N/A (s)<

s

,

)

i

1,

!
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5.0 High Winds, Floods and Others

5.1 High Winds

I
5.1.1 Determination of the Plant Licensing Basis

|

|
The progressive screening approach was used for evaluating tomado/high wind hazards at the
Millstone Nuclear Power Station Unit 2 (MP2) as described in NUREG-1407 (Reference 5-1). !

I

After a plant design review (to establish the plant licensing basis) and identification of plant
changes since issuance of the operating license, the 'as-built' tomado/high wind design basis is
checked against criteria in the 1975 Standard Review Plan (SRP) (NUREG-75/087). If the 'as-
built' design meets the 1975 criteria, the results are documented, otherwise funher analysis is
required. This further analysis can be in the form of a hazard frequency analysis, a bounding
analysis, or a PRA. For tornado /high winds issues, the following sections of the SRP must to

1

be considered:

1

|
SRP No. 2.3.1 Regional Climatology
SRP No. 3.3.1 Wind Loadings
SRP No. 3.3.2 Tomado Loadings
SRP No. 3.5.1.4 Missiles Generated by Natural Phenomena, and
SRP No. 3.5.2 Structures, Systems, and Components to be Protected from Extemally |

Generated Missiles.

O
The Bechtel Design Manual (Reference 5-2), for Unit 2, and the Final Safety Analysis Report
(FSAR) were reviewed to identify and collect original design specifications relevant to this issue.
From the Design Manual, the original wind and tomado loads were determined. Subsequent
tomado evaluations are described in Section 5 of the FSAR. The list of Class I structures at MP2 ,

is described in Section 5.1.1 of the FSAR. I

The wind loadings for all structures are described in the Design Manual and are based on Figure
1 (b) of ASCE Paper 3269 (Reference 5-3) using the fastest mile wind speed for a 100 year
recurrence period. The basic wind velocity variation with height is:

Height Wind Speed

(ft) (mph)

0 - 50 90
50 - 150 115

150 - 400 145 -

The basic design wind velocity for all Class 1 structures at the Millstone site is 115 mph with
gusts up to 140 mph.

OV
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The tomado wind loads and missile spectrum are described in the Millstone Unit 2 FS AR Section
5. The basic design criteria for tomado effects are as follows: ,

The velocity components are applied as a tangential wind velocity of 300 mph and a.

translational velocity of 60 mph combined for a total speed of 360 mph.

A negative pressure drop of 3 psi is assumed to occur in 3 seconds (1 psi /sec.)..

Missiles associated with this tornado are:.

A fir plank,4 in. x 12 in. x 12 ft., weighing 105 pounds and traveling end-on at-

a speed of 250 mph, |

A passenger auto (4000 lb.) impact velocity of 50 mph not more than 25 feet I-

above grade with a contact area of 20 square feet,

A 3 in. x 10 foot long (ASA Schedule 40) pipe (72 pounds) traveling end-on at-

a speed of 100 mph at any elevation on the structure.

In addition, an expanded spectrum of tomado missiles was evaluated in Appendix 5.D to Section
5 of the FSAR. The expanded missile spectrum is:

Utility pole 13.5 in diameter x 35 ft. long with density of 43 lbs/ft).

- maximum velocity = 182 fps (124 mph)
1

1 in. solid steel rod 3 ft. long with a density of 490 lbs/ft).

- maximum velocity = 192 fps (131 mph)

6 in. schedule 40 pipe,15 ft. long with material density of 490 lbs/ft) |*

- maximum velocity = 98 fps (67 mph)

12 in, schedule 40 pipe,15 ft. long with material density of 490 lbs.ft'=

- maximum velocity = not sustained in flight

The Safety Evaluation Report (SER, Reference 5-4) describes the wind and tomado loadings and
.

states that "The criteria used in the design of Category I structures to account for the loadings |
due to specific winds and tomadoes postulated to occur at the site and the method used in
determining those loads provide a conservative basis for plant design."

Based upon a review of the Design Manual, the SER, and the FSAR it is concluded that no
significant changes in the plant design basis have occurred since issuance of the OL that would
either erode or enhance the high winds /tomadoes design basis.

O
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5.1.2 Comparison of the 'As-Built' Design with the 1975 SRP

.

Comparison of the 'as-built' design wind speeds with 1975 SRP winds show that the 'as-built'
wind speeds are consistent with the 1975 SRP wind speeds. A comparison of the wind loads on
the Enclosure building, based upon original design calculations as shown in the FSAR against
loadings based on ANSI A58.1-1972 (Reference 5-5) show the loadings to be comparable.

Comparison of the 'as built' tomado loadings with 1975 SRP loadings lead to the following
conclusions:

Structures designed to the 'as built' tomado wind and pressure differential loadings satisfy.

the 1975 SRP. The velocity and weight of the missiles used in the 'as built' design are
in general slightly less than the velocity and weight of missiles specified in the 1975 SRP.

Structures designed to the 'as-built' tomado loadings, have significant protection against.

high winds / tornadoes. Systems and components within these structures are assumed to
have significant pro'ection against the effects of tomado winds and missiles. However,
because tomado dae.pers am not installed, some systems (such as ventilation systems)
may be vulnerable to tomado induced pressure differentials.

Based upon this evaluation, it was concluded that Millstone Unit 2 does not satisfy all 1975 SRP
tomado requirements.

5.1.3 Plant Walkdown

A plant walkdown was performed to identify 'as built' and as operated plant conditions. A
primary focus of the walkdown was on the Diesel Generator Building and the intake Structure.
These structures are of particular concem because it is assumed that off-site power will be lost
given that a tomado occurs at the site and therefore the diesels will be needed along with cooling
water for the diesels. A secondary focus was on the possibility of the collapse of a structure or
stack on Class I systems and structures. These are concems that have been identified in
NUREG/CR-5042 (Reference 5-6).

Internal and extemal walkdowns of all Class I structures were performed, with the exception of
an intemal walkdown of Containment. The FSAR states, that for tornado loadings, the hatches
over the Circulating Water pumps 'and the traveling screens serve as blowout panels to relieve
the pressure differential. This was verified during the plant walkdown. It was also noted, on the
walkdown, that internal systems and components within the Intake Structure may be vulnerable
to a tomado missile passing through either the doors or the roof hatches.

I
During the walkdown of the Diesel Generator Building, it was noted that neither the day tank l

|O
vent pipe, the exhaust gas silencers, nor the intake combustion air filter are protected from

I
|
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tornado missiles. Impact of a large missile to these targets could cause failure of the dies-1 to
operate or operation at a reduced performance level.

Walkdown of the site found it be relatively free of potential missiles, such as pipes, planks, or

other construction material. |

1

5.1.4 Additional Analysis Required

Because the "as built"' design did not fully satisfy the 1975 SRP, fmther analysis was required.
That analysis option is described in Section 5.2.4 " Determine if the Hazard Frequency is

|

Acceptably Low" (Optional Step of NUREG-1407). The NUREG-1407 IPEEE process allows
4an acceptable hazard frequency of 10~5 with a 10 conditional probability of core damage or an

overall core damage frequency of 10 . Or, if the 10 tornado loadings are less severe than the4 4

as-built values then the NUREG-1407 hazard screening criteria is satisfied for those structures,
systems, and components that have been checked for tomadoes.

NRC tomado design criteria, defined in Regulatory Guide 1.76 (Reference 5-7) and Standard
Review Plan (SRP) Sections 3.3.1,3.3.2 and 3.5.1.4, were established to provide design loads
with an annual probability of exceedance of lx10 . The probabilistic basis for Regulatory Guide4 |

1.76 is found in WASH-1300 (Reference 5-8). The WASH-1300 tomado criteria are recognized
as being conservative, and as stated in WASH-1300, they were considered at the time of
development as interim criteria until more realistic criteria could be developed. It also states that
the values should be lowered, as may be justified, when sufficient data become available.

O
In Reference 5-9 the WASH-1300 methodology was applied. However, a 30 year data base was
used as compared to a 13 year data base used in the original WASH-1300 study. In addition,
Reference 5-9 showed that the mean path area for tomadoes occurring, within the 5 degree by
5 degree box containing the Millstone site, is considerably less than the 2.82 square miles
assumed in WASH-1300. Current estimates (Reference 5-9) of the average path area for the
Millstone region is 0.22 square miles. The value of 0.22 square miles is more than a factor of
10 lower than what was used in the WASH-1300 study. Application of the WASH-1300
methodology, with this more complete data base and a mean path area of 0.22 square miles,
results in a lx10 maximum wind speed of 260 mph (Reference 5-9).4

Published tomado hazard results appropriate for Millstone Nuclear Power Station are presented
in the Systematic Evaluation Program (SEP) results for Millstone Unit 1 (Reference 5-10),
ANSI /ANS-2.3 (Reference 5-11), and a site-specific tornado hazard analysis for Millstone Unit
3 (Reference 5-12). The following table presents the wind speed estimates from the SEP, ANSI,

5 4 4
and site-specific Millstone study at the 10 ,10 , and 10 annual exceedance level. It also shows
an average wind speed based on averaging the results from each of the studies at given
probability levels.

O
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l

O
Table 5.1-1

Exceedance SEP ANSI /ANS TWISDALE AVERAGE
Probability (1980) (1983) (1985)

mph mph mph mph

105 120 150 140 137

10'' I84 200 194 193

#
10 245 250 260 252

O
l
;

|

|

.

O
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Based upon the above results, it was concluded that a reasonable estimate of the tornado wind
speed hazard for the Millstone site is provided by the average value presented in Table 5.1- 1.
Maximum atmospheric pressure drop and rate of pressure drop for the Table 5.1-1 average wind
speeds was determined from relationships presented in ANSI /ANS 2.3 and Reference 5-13. The

4
following summarizes the tornado loadings associated with the mean 10 tornado at the Millstone
site:

Wind Speed 193 mph
Maximum Pressure Drop 0.72 psi
Rate of Pressure Drop 0.14 psi /sec.
Missile F Velocity 113 ft/sec.
Missile C Velocity 170 ft/sec.

SRP 3.5.1.4 states that plants not required at the construction permit stage to design to the total
missile spectmm should show the capability of the existing structures and components to
withstand at least missiles C and F. Millstone Unit 2 falls into this category.

4
5.1.5 Evaluation of'As-Built' Plant for 10 Tornado Loadings and Vulnerabilities

Identified During the Plant Walkdown

Based upon the 10 tomado wind speed for the Millstone site, the 'as-built' missile velocities for g4

missiles C and F exceed the missile velocities based on SRP 3.5.1.4. Therefore, the 'as-built'
4missile velocities satisfy the IPEEE hazard screening criterion of 10 .

4Comparison of the 'as-built' loadings with 10 tomado wind speed, and expected missiles shows
4that the 'as-built' loadings are greater than the 10 loadings. Therefore, use of the 'as-built'

tomado wind speed, pressure drop and missile spectrum for those structures (with enclosed
systems and components) is conservative for wind loadings and missiles and satisfies the IPEEE
hazard frequency screening level. However, no documentation is available to indicate that the
systems and components within these structures have been evaluated for tomado induced pressure
differentials.
Based upon the plant walkdown, some potential vulnerabilities were identified. These potential
vulnerabilities were evaluated probabilistically. The total annual probability of a diesel failure
due to tomado missile impacts of either the day tank vent, the combustion air intake, or the
exhaust silencer is bounded by the sum of the failure probabilities for the three sources of failure,
or about 3.7 x 10-'. Because failure of the second diesel due to tornado missiles is not an
independent event, a conservative estimate of the failure of both diesels due to tomado missiles
is assumed to be on the order of 107. Failure of the service water pumps due^ to tornado missiles

is estimated to be on the order of 1 x 10''.

O
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5.1.6 Summary

* ' ,

Consistent with the progressive screening approach presented in NUREG-1407, the effects of;

high winds / tornadoes have been evaluated at MP2. The 'as-built' high winds / tornado design loads'

for MP2 have been determined. Design loads required by the 1975 SRP have been determined.

| Based on this information, it is concluded that the 'as-built' plant does not fully satisfy the 1975
SRP. However, the 'as-built' design for tornado wind speed, missile spectrum, pressure drop, and
rate of pressure drop satisfies the NUREG-1407 hazard screening criterion with the following !

!exception:

:
The hazards evaluation revealed that the Control Room and Diesel Generator Room Cooling
ducts and dampers may be vulnerable to the 10'' tomado pressure transient loadings. Although
this equipment meets design basis requirements this equipment will be further evaluated.

;

The progressive screening approach has been followed at MP2 and potential vulnerabilities due4

to high winds /tomadoes have been identified and evaluated. This analysis is documented in
Reference 5-14.

;

4

:
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i
5.2 External Fisods4

The external flood evaluation was performed in two parts. The first part evaluated the Millstone
;

Unit 2 (MP2) plant site design basis flood produced by a Probable Maximum Hurricane (PMH)
following the methodology outlined in NUREG-1407 (Reference 5-1). The second part addresses

.'

the NRC request in NUREG-1407 to evaluate local site flooding using the latest probable
maximum precipitation (PMP) criteria published by the National Weather Service (NWS). The

: review of the latest NWS criteria was consistent with the information provided in NRC Generic

Letter 89-22 (Reference 5-15).

5.2.1 Description of Methodology

The methodology used in the evaluation of the design basis flood was the progressive screening
approach suggested in NUREG-1407. The evaluation (Reference 5-16) followed the series of
steps and documentation requirements outlined in Figure 5.1 and Appendix C, respectively, of
NUREG-1407.

The fire cg in the evaluation included a review of the applicable sections of the FSAR and the
NRC SER (References 5-18,5-19 and 5-20). The purpose of this review was to determine the
basis for the site design flood.

The MP2 site is located on the north shore of Long Island Sound. To the west of the site is

O xi tic 8 v 8 1 the e stis>e<8 = ceve. site er 8e eiev tie re 8 - ; rP 'str et resi
is about Elevation 14.0 ft MSL.

Several estimates of site flooding levels associated with a PMH are presented in the FSAR.
j During the original licensing process, the probable maximum hurricane (PMH) was selected as

the meteorological event to predict the design basis probable maximum flood level at the site,;

i The PMH analysis was based upon the parameters of the PMH as defined in the U.S. Weather
Bureau Report HUR 7-97 (Reference 5-17). For design purposes a maximum PMH stillwater
level of 18.1 ft MSL was selected.

A subsequent PMH analysis predicted a total stillwater surge of 19.17 ft MSL. It is noted in the
FSAR that the initial sea level rise used in this PMH analysis was too high, i.e. 2 feet versus the
final adopted value of I foot. Use of the 1 foot initial rise reduces this PMH estimate from 19.17
ft MSL to about 18.2 ft MSL.

As described in FSAR, Section 2.5.4.2.2, the design flood protection level was selected at 22 ft
MSL. The Containment, Turbine and Auxiliary Buildings are protected to at least this elevation

~

by concrete walls in conjunction with flood gates at any openings, i.e. doors, in the walls. All
drains from buildings to the storm drainage system are provided with backwater valves to prevent
water from flowing back into buildings. These backwater valves are considered outliers until the
functionality of these valves has been established.

O
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Concurrent flooding around Millstone Unit 1 (MPl) was considered in the MP1 evaluation. Even
for the 19.17 ft MSL surge, flooding of MP2 via MP1 interior connections was shown to be
insignificant.

FSAR Section 2.5.4.2.3 describes flood protection for the intake Structure. The only equipment
within the Intake Structure required for safe shutdown are the Service Water pumps. Motors for

| these pumps and associated electrical and control equipment are protected to Elevation 22 ft
| MSL. Due to wave action, the maximum water level inside the Intake Structure is Elevation 26.5

| ft MSL. By AOP 2560, if water level exceeds plant grade of 14'0" or any 3 items specified in
step 4.2.9 of this proceedure are observed, a portable can is installed on a Service Water pump

'

in anticipation of potential flooding beyond the 22' elevation. If water exceeds the 22' elevation,
all Service Water pumps are stopped (Emergency Diesel Generators are provided cooling from
a Fire Water cross connect) and the protected pump is not started until water level recedes below
22'.

For other safety-related buildings (other than the Intake Structure), the maximum PMH stillwater
level of 18.1 ft MSL produces a maximum ponding depth at the buildings of about 4.1 feet. The
maximum wave height of 3.2 feet could produce wave runup to Elevation 25.1 ft MSL.

The Containment, Auxiliary and Warehouse Buildings have exterior concrete walls up to a
minimum of Elevation 54.5 ft MSL. The Turbine and Enclosure Buildings have metal siding
above the concrete wall at Elevation 22 ft MSL. The metal siding to concrete wall connection
is caulked and therefore waterproof. Wave mnup is, therefore, precluded from entering the
buildings through walls. Openings in the walls, where required, are protected to Elevation 22
ft MSL by closeable flood gates. g
The NRC review of MP2 site flooding is documented in the NRC SER (References 5-18, 5-19
and 5-20). In the SERs,it is noted that for the PMH surge of 18.2 ft MSL with wave runup to
Elevation 25.1 ft MSL, safety-related equipment will not be adversely affected. This statement
applies to all safety-related buildings other than the Intake Structure. The NRC estimated a
maximum flood inside the Intake Structure of 27.5 ft MSL. The NRC accepted an attemative
shutdown procedure along with a means to protect one Service Water pump motor (with motor
disconnected) up to Elevation 28 ft MSL. The SER concludes that the design of structures to
withstand the effects of flooding (including buoyancy and wave action) satisfies the requirements
of AEC General Design Criteria Nos. 2 and 4. Appendix C to the SER corroborates that the
extreme flood at the site would be the result of a severe hurricane. All issues associated with
shoreline protection were resolved as documented in the SER Supplements.

The second step in the progressive screening process is to identify significant changes to the
facility since issuance of the OL. No significant changes to MP2 have occurred since OL
issuance with regards to site design basis PMH flooding. Construction of Millstone Unit 3 (MP3)
does not impact the PMH site flooding level for MP2.

The third step in the progressive screening process is to determine if the plant design meets the
1975 SRP criteria.

The 1975 SRP criteria of NUREG-75/087 considered applicable to external flooding are listed
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| in the table below and addressed following the table.
i

:

! Table 5.2-1
1

External Flooding - 1975 SRP Criteria l

l
:

i
4

5 SECTION TITLE
i |

2.4.1 Hydrologic Description |

2.4.2 Floods
i

! 2.4.3 Probable Maximum Flood (PMF) on Streams and Rivers

f 2.4.4 Potential Dam Failures (Seismically Induced)

! 2.4.5 Probable Maximum Surge and Seiche Flooding

2.4.6 Probable Maximum Tsunami Flooding

2.4.7 Ice Effcets

2.4.8 Cooling Water Canals and Reservoirs

2.4.9 Channel Diversions

2.4.10 Flooding Protection Requirements

2.4.11 Low Water Considerations

2.4.14 Technical Specifications and Emergency Operation Requirements

3.4.1 Flood Protection

SRP Section 2.4.1

| With regards to extemal flooding, this SRP covers identification of the causal mechanisms of
floods at the site.

The hydrology for the Millstone site is described in Section 2.5.4 of the MP2 FSAR, Section 2.4
of the MP1 FSAR and Section 2.4 of the MP3 FSAR. Based upon a review of these FSAR
sections, it is concluded that the Millstone site fully satisfies the flood related criteria in SRP
Section 2.4.1.

SRP Section 2.4.2

This SRP covers three main areas: flood history, site flood design considerations, and the effects
of local intense precipitation.
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Based on a review ofinformation presented in the MP1, MP2 and MP3 FSARs, it is concluded
that the SRP requirements of identifying historical flooding at the Millstone site are satisfied.
It is also concluded that the appropriate controlling flood producing mechanism for the Millstone
site has been properly identified, i.e. a PMH in Long Island Sound. This finding is consistent i

with other plants along the east coast of the United States. |

The effects of local intense precipitation and associated site flooding and roof drainage are
described in the FSAR. Both yard and roof drainage systems were designed for a rainfall 1

Iintensity of 3 inches per hour. For site flooding, the FSAR acknowledges that during a rainfall
intensity of 9.4 inches per hour, the capacity of the underground storm drainage system will be
exceeded. Excess runoff will then accumulate in the yard until it reaches Elevation 14.5 ft MSL
at which point it will overtop the site perimeter roadway and flow out into Jordan Cove on the
east and Niantic Bay on the west. The actual ponding elevations around MP2 structures are not
explicitly described in the FSAR. Drain connections from buildings to the storm drain system
are provided with backwater valves to prevent water from backing up into buildings.

As part of this IPEEE review, local intense precipitation was also evaluated in detail. The
evaluation of site ponding and roof ponding is described later.

Based on the above, it is concluded that the MP2 plant satisfies the first two areas of SRP
Section 2.4.2. The third area, local intense precipitation, is assessed later.

SRP Section 2.4.3

This SRP section addresses the development of the Probable Maximum Flood (PMF) on rivers
and the associated flood levels at the plant site. As documented in Section 2.4.3 of the MP3
FSAR, a PMF on streams and rivers is not the controlling flood for the Millstone site.

Therefore, this SRP does not apply to the Millstone site.

SRP Section 2.4.4

This SRP addresses the potential hazard to the facility due to the failure of any upstream or ;

downstream water control structures. As documented in Section 2.4.4 of the MP3 FSAR,
flooding of the Millstone site from potential dam failures is not applicable since there are no
upstream dams.

|

Therefore, this SRP does not apply to the Millstone site. |

SRP Section 2.4.5
1

1

This SRP discusses the development of site design flood levels for the Probable Maximum
Hurricane (PMH) surge.

For the Millstone site, the PMH produces the controlling flood. This is corroborated by |
information in the FSARs for all three Millstone units and is consistent with other plants along
the coast of the Atlantic Ocean. The SRP notes that the site design flood is judged against the

1
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I

criteria discussed in Reg. Guide 1.59. Methods recommended to define the PMH parameters are
,| outlined in HUR 7-97 (Reference 5-17).

Regulatory Guide 1.59 (R.G.1.59) provides PMH stillwater surge estimates at various coastal
locations. As noted in R.G.1.59, these estimates have been reviewed and accepted by the NRC

,

and as such these estimates satisfy the 1975 SRP criteria.

The R.G.1.59 probable maximum surge estimate for Millstone is 19.4 ft MLW (mean low,

water). Based on information presented in the MP3 FSAR, mean low water at Millstone Point
is (-)l.4 ft MSL. Converting the R.G.1.59 stillwater surge estimate from MLW to MSL yields
18.0 ft MSL.

During the Systematic Evaluation Program (SEP) for MP1, the predicted PMH flood level used
for the SEP assessments was a maximum stillwater level of 18.1 ft MSL and 22.3 ft MSL
including wave effects. NRC acceptance of this PMH surge is documented in References 5-21,
5-22 and 5-23. In particular, Reference 5-23 notes that this PMH satisfies current SRP criteria.

The PMH level for MP2 is a maximum stillwater elevation of 18.1 ft MSL with wave runup to
25.1 ft MSL. Since these levels are equal to or greater than those obtained from R.G.1.59 or
used in the MPl SEP, the MP2 PMH flood levels must also satisfy current SRP criteria.

Based on the above, it is concluded that the PMH flood levels for MP2 satisfy the 1975 SRP
Section 2.4.5 criteria.

; SRP Section 2.4.6

As documented in Section 2.4.6 of the MP3 FSAR, tsunami are not considered to be a credible
natural phenomena which might affect the safety of the Millstone site. Therefore this SRP does
not apply to the M.P2 site.

SRP Section 2.4.7

Conceming site flooding, one of the items addressed in this SRP is ice-induced flood levels.

Section 2.4.7 of the MP1 and MP3 FSARs and Section 2.5.4.3 of the MP2 FSAR document that
there is no history of ice jam formation in Niantic Bay. The MP2 SER concurs with this
conclusion. Therefore this SRP does not apply to the MP2 site flood evaluation.

SRP Section 2.4.8

Concerning PMH surge flooding, one of the items addressed in this SRP is the ability of any
cooling water canals to transmit sufficient water to meet all safety requirements during postulated
extreme hydrologic events.

There are no cooling water canals or reservoirs at the Millstone site. Therefore this SRP does
not apply.

,

Page 5-12



. -

MP2 IPEEE

SRP Section 2.4.9

There are no channel diversions to the cooling water supply, the cooling water supply is
essentially unlimited. Therefore this SRP does not apply to the MP2 site flood evaluation.

SRP Section 2.4.10

This SRP compares the flood protection features and any emergency procedures required to
implement flood protection and warning times available for implementation of required actions
against the site design flood level. The locations and elevations of safety-related facilities and
of structures and components required for protection of safety-related facilities are also compared
with the design basis flood levels.

As described previously, the design PMH stillwater level and maximum wave runup levels were
accounted for in the design of the MP2 plant. Also as discussed above, these PMH flood levels
satisfy 1975 SRP criteria. Maximum wave runup for all MP2 structures is given in the FSAR
and SER as Elevation 25.1 ft MSL. The derivation of the runup level is not explained in detail,
but some components are discussed in the FSAR and SER as summarized below.

The maximum stillwater level of 18.1 ft MSL, a wave height of 3.2 feet and an allowance for
vertical runup on the vertical face of a building all combine for the maximum runup to Elevation
25.1 ft MSL. All safety-related structures have concrete floodwalls and flood gates up to at least
Elevation 22 ft MSL. For the metal sided buildings, above Elevation 22 ft MSL, the transition
from concrete to metal siding is essentially watertight.

Most of the flood gates provide a complete seal around the door openings. However, several
flood gates, e.g. the Auxiliary Building, don't seal at the top since the top of the door is above
Elevation 22 ft MSL (which is the design flood protection level). The potential for leakage into
buildings for flood doors which are not sealed at ti.e te was uvaluated in Reference 5-16 and
concluded to be insignificant in volume. This corciusion concurs with the FSAR and SER
conclusions.

As part of this step, following the recommended IPEEE approach, a plant walkdown was
performed for extemal flooding on October 28th and 29th,1993. Notes from the walkdown are
provided in Reference 5-16. Photographs were also taken during the walkdown. During the
walkdown, all major plant structures were observed. MP2 structures and flood control features
observed during the walkdown conform with all documented external flood information
pertaining to the site design basis PMH flood.

Also, as part of the IPEEE evaluation, MP2 emergency flood procedures and Technical
Specifications for flooding were reviewed. Information from the four flood related procedures
and the one Technical Specification is summarized below.

Station Procedure SP 2615, Rev. 4, Flood Level Determination, addresses the collection and
documentation of water level and meteorological conditions associated with a hurricane
approaching the Millstone site. The information is required in support of flood protecting one
service water pump per Technical Specifications. Based on a review of this procedure it was
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concluded that the procedure adequately satisfies the stated objectives. l

Station Procedure AOP 2560, Rev. 5, Storms, High Winds and High Tides, describes the steps
required to place the plant in a safe condition during site flooding. Per Step 4.6.1 of the
procedure, the flood gates are to be closed if the flood level exceeds Elsvation 14.0 ft MSL.
Based on information provided in MP2 FSAR Table 2.5.3, once water levels mach this elevation, ;

the levels may quickly rise on the order of 2 to 4 feet within the next 1 to 2 hours. Therefore |
the use of 14.0 ft MSL as one of the initiators to closing the flood gates will be evaluated with |

regards to the time required to close all flood gates in consideration of rising flood waters.
'

,

Also provided for in Step 4.6.1 of this procedure, at the same flood level, is installation of the
flood "can" which protects one Service Water pump motor. In Section 2.5.4.2.3 of the MP2 ,

FSAR, the maximum water level inside the Intake Structure due to a standing wave condition is )
estimated to reach Elevation 26.5 ft MSL. The NRCs SER estimated a maximum water level l

'

inside the Intake Structure of 27.6 ft MSL. Based on these analyses, the water level inside the
pumphouse could be, at times, due to wave conditions, much higher than the stillwater level
outside the structure. Therefore the use of 14.0 ft MSL as one of the initiators for installing the
flood "can" will be evaluated with regards to potential surging inside the pumphouse, the time
required to install the "can" and the difficulty of installing the "can" in standing and rapidly
rising flood waters.

' During review of the flood procedures it was noted that some items in one procedure could
enhance the other. For example, both procedures call for stationing personnel at the Intake
Structures. However only the MP1 procedure requires running a safety line from the main plant
complex to the Intake Structure. Based on this, a side by side comparison of flood procedures
is being recommended for all three units in order to identify items that would enhance the other
procedures.

Other than the above noted items the procedure was found to be in conformance with MP2 flood
protection requirements.

Maintenance Procedure MP 2721C, Rev. 4, Protection and Restoration of Service Water Pump
Motors during a PMH, provides instructions to install and remove a flood protection fiberglass
cover ("can") on one service water pump motor.

Station Procedure SP 2665, Rev. 2, Building Flood Gates Monthly Surveillance, helps to ensure
the availability and operability of the flood gates by periodic inspection requirements.

Technical Specification 3.7.5 is associated with protecting against flooding to a minimum
elevation of 28 ft MSL one service water pump motor. Flood proofing one service water pump
motor is also addressed in AOP 2560 and MP 2721C.

The effectiveness of the cover in keeping the motor dry is documented'in Reference 5-31.

Two other items were identified for further assessment. First, it will be verified that equipment
required for Service Water pump operation can not become inoperable if the water level inside
the Intake Structure rises to 22 ft MSL. Secondly, it will be verified that inleakage into buildings
via underground conduits is minimal and does not cause undo risk to the plant. The conduits
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include those accessible from yard manholes and the Intake Structure considering site flood
levels.

Bawd an the above, it is concluded that MP2 satisfies 1975 SRP Section 2.4.10 criteria subject
to resolation of the items identified above and summarized in Table 7.1-1.

SRP Sectort 2.4.11

Conceming a PMH event, this SRP addresses minimum low water in the Intake Structure. j

Reference 10 and Section 2.5.4.2.3 of the MP2 FSAR present a probable minimum low water

level due to a PMH of(-)6.3 ft MSL at the Intake Structures. The source of this low water level
'

estimate was the MP3 PSAR. The MP3 FSAR presents a value of(-)5.85 ft MSL. Since MP3
is licensed to current criteria, the probable minimum low water level of (-)5.85 ft MSL should
satisfy 1975 SRP criteria.

MP2 FSAR Section 2.5.4.2.3 notes the Service Water pumps are designed for a low water of
Elevation (-)7.0 ft MSL. This is corroborated by information in the NRC SER for MP2. This
level is about I foot below the MP3 FSAR low water estimate. Therefore, the Service Water i

pumps should be operable during a low water event that satisfies 1975 SRP criteria.
'

IBased on the above, it is concluded that MP2 satisfies 1975 SRP Section 2.4.11 criteria.

SRP Section 2.4.14 j

OThis SRP addresses Technical Specifications and emergency procedures associated with
implementation of flood protection for safety-related facilities.

Several items requiring resolution, associated with the flood-related procedures and Tecimical
Specifications, were discussed above in the paragragh discussing SRP Section 2.4.10. Other than
these identified items, MP2 satisfies 1975 SRP Section 2.4.14 criteria.

SRP Section 3.4.1

The purpose of this SRP is to provide an overall review of the plant's flood protectiou.

This repon, along with the supponing analyses (References 5-16 and 5-24), document a detailed
review of the site PMH flooding and the site flood protection features.

5.2.2 Local Intense Precipitation

The NRC, in Generic Letter 89-22 (Reference 5-15), adopted the latest NWS PMP criteria for
future plants. In NUREG-1407, the NRC requested that the IPEEE include an assessment of the
revised NWS PMP criteria in terms of on-site flooding and roof ponding due to local intense
precipitation. This evaluation for the MP2 plant is documented in Reference 5-24 and
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summarized below.

This evaluation includes the following major components: .

Determination of the revised NWS PMP applicable to the MP2 local site area.'
.

Development of a probability-based rainfall consistent with the philosophy of the IPEEE |.
!

| for use as an alternative to the revised NWS PMP.

Identification of other local intense precipitation events for inclusion in the IPEEE.

assessment.

Evaluation of the local plant area flood runoff depth due to the revised NWS PMP and.

the alternate probability-based rainfall.

Evaluation of potential roof loads on major plant structures due to the local intense.
,

precipitation.

Evaluation of the local intense precipitation design basis with respect to the appropriate i.

1975 SRP criteria.

,

5.2.2.1 Revised NWS PMP

The revised National Weather Service (NWS) Probable Maximum Precipitation (PMP) criteria
results in higher precipitation intensities over shorter time intervals and smaller areas than i

previous NWS criteria. Based on a review of the applicable NWS documents referenced in
Generic Letter 89-22 (Reference 5-15), a local intense NWS PMP was determined for the MP2
site. The applicable NWS report for the MP2 site is NOAA NWS Hydrometeorological Report
(HMR) No. 52 (Reference 5-26). The one-hour, one-square mile NWS PMP from this report for
the MP2 site is 17.3 inches. Using the recommended adjustments, the precipitation was further
broken down into 5.8 inches,9.2 inches, and 13.2 inches for the maximum 5 ,15 , and 30-minute '

periods, respectively, within the one-hour period. Plant area flood runoff depths and potential
roof loads due to ponding were evaluated for these new PMP values.

Use of the revised NWS PMP criteria in this evaluation is not an endorsement ofits validity or
appropriateness. It is being used simply to address the request in NUREG-1407 to assess its
impact on the plant.

'

5.2.2.2 Probability-Based Rainfall
.

.

In order to assess the likelihood of occurrence of the NWS specified PMP and provide a
probabilistic-based alternative rainfall, a rainfall probability analysis using data from another
NWS document, NWS HYDRO-35 (Reference 5-26), was performed.

.

NWS HYDRO-35 presents a series of maps that provide the 2 year and 100-year return period
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precipitations for durations of 5 minutes,15 minutes and 60 minutes. The report also provides|
)

a series of equations to calculate the precipitation for other return periods. These return periods
are 5 ,10 , 25 , and 50-year retum periods.

The precipitation frequency estimates presented in NWS HYDRO-35 were developed using the
Gumbel fitting procedure. The data were plotted on Gumbel paper and the relationship

I

extrapolated to lower probability levels.

The one-hour NWS PMP is 17.3 inches. The annual probability associated with this rainfall
magnitude using the Gumbel distribution extrapolation is orders of magnitude below 10~8.

Based on the above, it is concluded that the use of the NWS PMP value with its extremely low
probability is not consistent with the philosophy of NUREG-1407 that characterizes a core
damage frequency below 10 as being sufficiently conservative for the IPEEE. As an altemative4

to the NWS PMP, a probability-based rainfall was also selected for evaluation.

The 10 annual probability rainfall event was chosen as conservatively satisfying the acceptable4

core damage frequency criteria for IPEEE. This probability level is conservative since it assumes j

core damage given the rainfall event.

Using the Gumbel extrapolation, a 10 annual probability rainfall of 6.0 inches in a one hour4
;

period was selected for evaluation.

S.2.2.3 MP2 Design Basis,1975 SRP and MP1 SEP Local Intense Precipitations

The MP2 local intense PMP design basis is described in FSAR Section 2.5.4.2.2. The 1-hour
local PMP is given as 9.4 inches.

SRP Section 2.4.2 contains the 1975 SRP criteria with regards to the effects of local intense |]
precipitation. Per SRP 2.4.2, the local probable maximum precipitation is estimated using HMR

~

No. 33 (Reference 5-27). The time distribution of the rainfall is determined from the Corps of
Engineers EM 1110-2-1411 (Reference 5-28). The SRP notes that the effects of the local
probable maximum precipitation (PMP) are evaluated with regards to potential ponding on
building roofs and site flooding depths.

1

Using these references, the 10-mi2,1-hour PMP for the MP2 site is about 9.2 inches. This local j

PMP is consistent with 1975 SRP criteria and essentially is identical to the MP2 design basis
'

value.
,

Local intense PMP was evaluated for MP1 during the SEP. The NRC, in Reference 5-23,
'

provided a 1-hour local PMP estimate of 12.51 inches.

The effects of the MP2 design basis, which satisfies 1975 SRP criteria, and MP1 SEP local PMP
values will also be considered in the subsequent MP2 flooding assessments.

O
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|

5.2.2.4 Local Plant Area Flsed Runoff and Depth'

!

The objective of this portion of the IPEEE for external flooding is to evaluate flood depths
around safety-related stmetures, and in particular at openings from the outside to the inside of'

j these structures, produced by local intense rainfall.

Since the three Millstone units are adjacent to each other and are physically connected, it was

| necessary to consider all three units in the local intense rainfall analysis for MP2. I
1

|

The first step in this analysis was to determine the drainage area (s) contributing runoff to areas |
j

! surrounding the Millstone units. This was accomplished using the detailed topographic maps of
: the Millstone site (Reference 5-29).
! |

'

The Millstone site is located on Millstone Point which is surrounded by Niantic Bay and Jordan
Cove. Surface runoff from this area during extreme rainfall would be towards adjacent waters
to the east, south and west.

Three subareas were delineated, the three subarcas will be referred to as the northem, central and
southern drainage areas. The northem area drains portions of the MP3 complex. Runoff from

,

' this northem area eventually flows south along the east side of the area and enters the central !
2area. The northem area has a drainage area of about 420,000 ft (9.6 acres). The central area

,

| drains portions of the MP2 complex. This runoff combines with the runoff entering from the
'

northern area. The combined runoff generally flows south into the southern area with a portion
'

discharging offsite from the central area in an easterly direction. The central area has a drainage
2area of about 328,900 ft (7.6 acres). The southem area drains portions of the MP1 complex;

| around the south and east sides and both MPl and MP2 along the west side. The combined
runoff from the northem and central areas also flow into this area through the northeast corner.
Flow out of this area occurs at various low points around the perimeter of the area and towards

,

2 '

the adjacent bodies of water. The southem area has a drainage area of about 372,200 ft (8.5
acres).

Peak runoff estimates from the drainage areas were developed using the rational formula. The
rational formula is a universally accepted method for estimating peak mnoff from small
watersheds. Required inputs to the rational formula include a runoff coefficient, rainfall intensity
relationships and times of concentration for the drainage areas.

The runoff coefficient in the rational formula was conservatively set equal to 1.0. A rainfall
intensity relationship was developed for each local intense rainfall under consideration. Time of
concentration for each drainage area and combined drainage areas were developed using standard
hydrologic methods.

Peak runoff estimates are summarized in Table 5.2-2 These estimates are conservative since
some of the rainfall would go into temporary storage as ponded water on the roofs or enter the
interior roof drain or underground storm drainage systems which are not accounted for using the
rational method.

O
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Table 5.2-2
Drainage Area Peak Runoff Estimations

Peak Runoff (cfs)

Drainage Area NWS PMP 10' Probability MP2 Design MP1SEP
Basis

Northern (N) 447 126 92 122

Central (C) 335 95 72 95

Southern (S) 508 129 81 108

N&C 607 191 163 217

i

C&S 714 203 153 203 l

|

N, C & S 908 285 244 325

|

O

. .

O
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Flood runoff depths around MP2 safety-related structures were estimated using the peak flows
.

shown in Table 2. The evaluations are documented in References 5-24 and 5-30.j

! Based on visual inspection of the topographic contours, runoff generally flows from the northern

,

drainage area into the central area, then into the southem area. The runoff process was modeled

| as broad-crested weir flow over the drainage area perimeter high points.

!
Around the east side of MP2, the controlling runoff is from the combined northern and central"

drainage areas. From Table 5.2-2, the peak runoff for the NWS PMP is about 610 cfs. For the
other three rainfall events the peak runoff estimates range from about 160 to 220 cfs. Thei

estimated water surface elevation associated with the NWS PMP peak flow rate of 610 cfs was
,

determined to be about 16.2 feet. The estimated water surface elevation associated with the
range of peak flows for the other three rainfall events was determined to be about 15.5 feet.
These water levels apply along eastem portions of MP2. These estimates are conservative since
no credit is taken for the storm drainage system.

,

Around the west side of MP2, the estimated water surface elevations for all of the local intense
rainfall events were determined to be equal to or less than about 14.5 feet.

.

Flood depths around the MP2 Intake Structure would be negligible since runoff would flow
directly into the adjoining Niantic Bay.

,

With local site flood depths defined around the MP2, their impacts on site structures were then"

be assessed.
.

A As part of the overall flood protection for MP2, exterior doors, which are part of the flood
j protection perimeter are fitted with flood gates. Nearly all of these flood gates are normally in

the open position. By procedure, the open flood gates would be closed during times of severe'

site flooding. However, since in some cases there could be little waming before a local intense
precipitation event, credit is usually not taken for the flood gates to be closed and secured at the
onset of the event. This situation differs from the probable maximum hurricane flooding scenario
where adequate waming time is assured.

Therefore, some leakage into buildings through door openings or other wall penetrations could
occur once the local intense rainfall flood depths exceeded the elevation of the door sills. Even
though the flood gate could be open, the door itselfis likely to be closed. This would minimize
the inleakage.

Based on a review of plant drawings and observations during the IPEEE walkdown, minimum
door sill elevation is between 14.5 and 14.6 feet. This is based on the yard grade building slab
elevation of 14.5 feet with some allowance for doorways with sills. Due to the location of thei

1 Intake Structure, it is not subject to local site flooding. The east door on the Turbine Building
has a sill elevation of about 19 feet, therefore it is above the estimated local site flood levels.

All other MP2 flood doors are exposed to local site flooding. The estimated flood levels are
about 16.2 ft MSL for the NWS PMP event and about 15.5 ft MSL for the other three rainfall

' 4events. These latter rainfall events, which include the estimated 10 probability, the MP2 design
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basis and the MP1 SEP rainfalls, are considered more appropriate for the IPEEE.

With flood levels above the door sills for a period of time there would be some inleakage until g
corrective action could be taken, e.g. closing the flood gates, sandbagging the door openings or
other means to control inleakage. A specific walkdown was performed to review inleakage
potential and determine the effect on the operability of essential plant equipment. It was
determined that given the duration of inleakage, and the potential area available for inleakage,
local ponding does not pose a significant plant hazard via extemal plant doors. (See Table 7.1-1).

To prevent backflow into buildings via the storm drainage system, floor drains are provided with
backwater valves (refer to FSAR Section 2.5.4.2.2). As previously discussed, these valves will
be evaluated.

Another potential pathway for external flood waters to enter plant buildings is through
underground conduits. Since the local flood levels along the east side of the plant described
previously are above Elevation 14.5 feet, the conduits could become a pathway for flooding if
the manholes were to fill with flood waters and depending on the watertightness of the conduits.
Therefore the notential for inleakage into buildings via underground conduits will be further
evaluated as previously discussed. These conduits include those accessible from yard manholes
subject to local site ponding.

5.2.2.5 Potential Roof Loads

The first step in the roof ponding assessment was to summarize the roof configuration for the
major plant structures. The key component is the maximum height of the parapet above the roof
deck low points and the associated maximum possible ponding load and how it compares to the
roof design live load.

This evaluation was based on plant drawings, the FSAR, the NRC SER and information gathered
during the IPEEE walkdown.

MP2 FSAR Section 2.5.4.2.2 notes that the interior roof drainage system was designed for a
rainfall intensity of 3 inches per hour. It also notes that to prevent accumulation of water which
could exceed the design load of the roof, the parapet walls are provided with scuppers. These
items are also noted in Section 2.5 of the NRC SER.

MP2 FSAR Section 5 provides the design rooflive loads. The roofs of all safety-related MP2
stmetures were inspected during the IPEEE walkdown. Parapet heights above the roof decks
were measured at various locations. The amount of debris clogging the roof drain inlets was also
noted. In general the roof drain inlets were fairly clogged and assumed to be functioning at
reduced capacity. Two scupper drains were noted at the east end of the Control Room.

Information from the roof assessment (References 5-24 and 5-31) is summarized in Table 5.2-3.
The maximum ponding depths and associated loads are based on the height of the parapet above
the roof low points. Actual ponding during an intense local precipitation event would depend
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on the rate and amount of rainfall and the capacity of the interior roof drains.

Table 5.2-3
Summary of Potential Roof Ponding ,

f

Maximum Ponding
Roof Design Load (psf)

Depth (inches) Load (psf) l

i
Enclosure Bldg. 18 94 (Note 1) 60 (Ref. 5-24) !

!

Turbine Bldg. 18 94 (Note 2) 40 (Ref. 5-24) |
(Elev.105')

Aux. Bay (Elev.72') 23 120 120 (Ref. 5-31)

Aux. Bldg. 17 88 60 (Ref. 5-31)

(Elev.84')

Warehouse 17 88 60 (Ref. 5-31)

Aux. Bldg. I1 57 60 (Ref. 5-31)
(Elev.54.5')

Control Room 8 42 60 (Ref. 5-31)

Intake Structure 11 57 60

Fire Pumphouse 0 0 2 40

Notes:
1. Does not include weight of blocks on roof.
2. Does not include credit for flow to Unit I roof. Minimum load with flow to Unit

1 is still 60 psf or higher.

Some vent openings through the roofs, particularly above the Diesel Generators, are not above
the maximum predicted ponding levels on the roof. Depending on the final resolution for roof
ponding, it will be verified that all openings into buildings or equipment through the roofs are
below the maximum allowable roof ponding levels.

.

O
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5.2.3 Summary

This report documents the external flood portion of the IPEEE for MP2. The recommended h .
approach outlined in Figure 5.1 of NUREG-1407 was followed in performing this assessment.

Based on the information summarized in this report, it is concluded that the appropriate flood I
|

producing mechanism for MP2 site flooding has been identified, i.e. a PMH-induced storm surge
in Long Island Sound.

The design basis PMH flood level at MP2 is a stillwater elevation of 18.1 feet MSL. Including
wave effects, the maximum flood level is 25.1 feet MSL. During the 1980's, MP1 was evaluated
as part of the Systematic Evaluation Program (SEP) to then current SRP criteria. The NRC
concluded that the MPl design basis PMH with a maximum stillwater level of 18.1 feet MSL
and wave runup to elevation 22.3 feet MSL satisfies current SRP criteria. Since the design flood
levels for MP2 are equal to or greater than those determined for MP1, it is concluded that the
MP2 design basis PMH also satisfies the 1975 SRP criteria. The flood gates provide protection |
to an elevation of 22 feet MSL.

In this evaluation MP2 has been evaluated to all extemal flood SRP criteria. A site walkdown
was also performed. During the walkdown all major plant structures were inspected. Based on
the walkdown, it is concluded that the plant structures and flood control features conform with
information pertaining to the site design basis flood.

All flood related procedures and technical specifications were also reviewed.

In summary, it is concluded that MP2 satisfies all PMH site design basis flood-related criteria
of the 1975 SRP pending resolution of the items requiring additional assessment.

As part of this IPEEE review, new local probable maximum precipitation (PMP) criteria have
also been evaluated. A detailed evaluation of roof and site ponding due to local intense
precipitation is documented in Reference 5-24.

Most roofs were also inspected during the IPEEE walkdown. Those roofs that were not inspected
were observed from nearby roofs.

4Local intense precipitation considered included the latest NWS PMP criteria, a 10 probability
estimate, the MP1 SEP value and the MP2 FSAR value. The SEP and FSAR values both satisfy
1975 SRP criteria. The revised NWS PMP criteria were used simply to address the request in
NUREG-1407 to assess its impact on the plant. The other rainfalls evaluated are considered
more appropriate for the IPEEE.

Local site flooding depths have been estimated around the major plant structures. Openings into
buildings at yard grade are at exterior doors. Unlike the hurricane, there may not be adequate
warning time to close the flood gates during a local intense precipitation. Maximum flooding
depths at some doors range from about 1.0 to 1.6 feet. No credit was taken for the underground
storm drainage system.

Page 5-23



_ - . - . -__ - -- .. - - . . .._

!MP2 IPEEE

Various means of potential leakage pathways into buildings were identified but not evaluated
and resolved.i

.

Potential roof pending, assuming no credit for the interior roof drains, was also evaluated. Due'

to the parapet height and the lack of scuppers, the maximum ponding loads for some MP2 roofs
exceed the design loadings (refer to Table 5.3-3 for details).

During the walkdown of the roofs, some vents and other penetrations were noted as potentially

! not being watertight below the highest potential levels of roof ponding. Some examples are the
,

diesel generator day tank vents, Intake Structure roof vents, Turbine Building roof vents,;
Enclosure Building roof penetrations and Turbine Building Elevation 72'. These pathways may;

provide a means for ponded waters on the roofs to enter buildings or equipment. Depending on<

the final resolution for roof ponding, it will be verified that all openings into buildings or
i

|
j equipment through the roofs are below the maximum allowable roof ponding levels.

In summary, several items were identified that require further evaluation, resolution or 1
-

confirmation. These items are summarized in Table 7.1-1.
l

|

,

|O
^G

1

I

Ov
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5.3 Transportation and Nearby Facility Accidents
J

5.3.1 Description of Methodology

.

This topic had three tasks, with the analysis for each depending on the level of information
provided in the FSAR and other licensing and design documents. Each task followed the
progressive screening steps described in NUREG-1407, Figure 5.1 (Reference 5-1).:

However, only the first three screening steps of six were needed for each task. These included
1) reviewing plant-specific hazard data and licensing bases,2) identifying significant changes
since operating license issuance, and 3) determining if the plant and facilities design meets the
1975 Standard Review Plan (SRP) criteria (Reference 5-32).

Each task review followed 1975 SRP, Sections 2.2.1 and 2.2.2, " Locations and Routes, Descrip-.

tions," which identify potential extemal hazards from industrial, military, and transportation facili-
ties and routes. Hazards identified were then evaluated according to SRP Section 2.2.3,
" Evaluation of Potential Accidents," to determine if there are any plant vulnerabilities for the
plant. The aircraft hazard analysis followed SRP Section 3.5.1.6," Aircraft Hazards."

For on site and off-site chemicals, the above SRP sections followed Regulatory Guide 1.78
(Reference 5-33), whose purpose is to identify those chemicals that could result in Control Room
(CR) uninhabitability. Regulatory Guide 1.78 gives screening criteria in terms of proximity
(within a five-mile radius) and frequency of shipment (10/ year for highway,30/ year for rail, and
50/ year for water traffic). A representative list of hazardous chemicals and their toxicity limits
is also provided.-

:

For those chemicals not eliminated by the proximity or frequency screening criteria, Regulatory
Guide 1.78 provides a methodology to calculate CR concentration versus time after an accidental
release. The acceptance criterion is that the time from detection to the time when the toxicity
is reached must be at least two minutes to allow operators to take protective action.

The SRP review also followed Regulatory Guide 1.91 (Reference 5-34) to determine if explosions .

!
are a concem. Regulatory Guide 1.91 establishes a method to determine a " safe distance" from
critical plant structures to a transportation route (or on-site location) beyond which any explosion

,

that might occur is not likely to have an adverse effect on plant operation or to prevent a safe
shutdown.

5.3.2 Transportation Accidents

The Millstone Nuclear Power Station, Unit 2 (MNPS-2), FSAR incorporates an evaluation of
these types of hazards using Regulatory Guide 1.78 and 1.91 methodology by referencing the"

Millstone Nuclear Power Station, Unit 3 (MNPS-3), FSAR, which was reviewed in accordance
with NUREG-0800 (Reference 5-35). In particular, MNPS-3 FSAR, Section 2.2, " Nearby Indus-

Page 5-25

.

- ,- ,



MP2 IPEEE
i

trial, Transportation, and Military Facilities" (Reference 5-36) contains an analysis using Regula-
tory Guide 1.78 and 1.91 methodology. Because MNPS-2 and MNPS-3 share the same site, the .

MNPS-3 analysis applies to each for transponation hazards. gi
The MNPS-3 FSAR analysis, which includes a 1992 update, and recent evaluations (References
5-37 and 5-40), revealed the following results and conclusions for the four modes of transpor-
tation near the site: highways, water ways, railroads, and airports.

5.3.2.1 Highways

The nearest major highway, U.S. Route 95, is located four miles from the site. This separation
distance exceeds the Regulatory Guide 1.91 minimum distance criterbn and, therefore, provides
assurance that any transponation accidents resulting in explosions of truck-size shipments of
hazardous materials will not adversely effect the safe operation of the plant. This separation
distance also eliminates the possibility of a toxic gas release adversely affecting the safe
operation of the plant.

This means the MNPS-2 plant design meets the 1975 SRP, Sections 2.2.1 - 2.2.3, evaluation
criteria for hazards from highway transponation. Accordingly, there are no plant vulnerabilities
from the hazards of transportation on highways.

5.3.2.2 Waterways

Ships that pass the site are generally deep draft (i.e.,20 ft. or more), and must remain at least
two miles offshore to avoid running aground on Bartlett Reef. In addition, no oil barges pass
to the shore side of Banlett Reef or pass within two miles of the site. For these reasons as well
as the relatively shallow bay surrounding the site, shipping accidents would not adversely affect
safety-related facilities.

This means that the 1975 SRP, Sections 2.2.1 - 2.2.3, evaluation criteria are met and that there
are no plant vulnerabilities identified from the hazards of transportation on water ways

5.3.2.3 Railroads

Hazardous materials are shipped by the Providence & Worcester Railroad *, located about 0.25
miles from the protected area. Some of these hazardous materials include chlorine, propane,
anhydrous ammonia, carbon dioxide, and carbon disulfide.

Accidents involving propane and ammonia vapor cloud explosions and missiles are not design

* The tracks are a Conrail / Amtrack right-of-way, with approval for P&W Railroad use.
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4basis events because the probability of these events is less the 1.0 x 10 per year (Reference 5-
36). Also, the rupture of a propane rail tank car resulting in the formation of a toxic gas plume
does not produce maximum CR concentrations above the toxic limit, thereby maintaining CR
habitability (Reference 5-37).(q<

/
A recent evaluation (Reference 5-37), however, revealed that only propane remains a potential
hazard due to its frequency of transport. Other chemicals are either transported below the
Regulatory Guide 1.78 screemng frequency criterion of 30/ year or are presently not shipped past i

the Millstone site. )

This means that the 1975 SRP, Sections 2.2.1 - 2.2.3, evaluation criteria are met and that there
are no plant vulnerabilities from railroad accidents.

|

|

5.3.2.4 Airports

Plant specific aircraft hazard data and licensing bases have been reviewed. An analysis of the
aircraft hazards is not documented in the MNPS-2 FSAR and, therefore, simple comparisons
between past (pre-operational) airpon operations (take-offs and landings) with current operations
is not possible. However, comparisons between prior analyses for MNPS-1 (Reference 5-38) and;

for MNPS-3 (Reference 5-39) were made and the results from these studies show that the annual
number of operations at Groton are decreasing and that the overall risk from aircraft traffic in
the vicinity of the Millstone site is essentially negligible.

An evaluation (Reference 5 40) of the aircraft hazard at MNPS-2 was perfonned to determineO if they meet 1975 SRP criteria. Airports, military installations, and flight corridors around MNPSi

have been considered. Take-offs and landings at airports near the site have been determined.
,

4
I A conservative estimate of the probability of an aircraft impact at MNPS 2 is 4.3 x 10 . Aircraft

impact does not imply release. The conditional probability of release given impact is likely to
be less than 1 in 10. The results of this analysis support the results of previous analyses
(References 5-38 and 5-39) that operations to and from Groton Airport do not constitute a
significant hazard to the Millstone site.

I As per SRP 3.5.1.6, MNPS-2 is considered adequately designed against aircraft hazards if the
probability of aircraft accidents resulting in radiological consequences greater than 10 CFR Part

4100 exposure guidelines is less than Ahnut 10 per year. Based upon this analysis it has been
detennined that MNPS-2 satisfies the 1975 SRP Section 3.5.1.6. Therefore, with respect to
aircraft hazard, no plant vulnerabilities are identified.

5.3.3 Nearby Facilities

The FSAR contains an evaluation of these types of hazards using Regulatory Guide 1.78 and 1.91
methodology by referencing the Millstone Nuclear Power Station, Unit 3 (MNPS-3), FSAR. The
MNPS-3 FSAR was reviewed in accordance with NUREG-0800 (Reference 5-35), and includes
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a 1992 update. In particular, MNPS-3 FSAR, Section 2.2, " Nearby Industrial, Transportation,
and Military Facilities" (Reference 5-36) contains an analysis using Regulatory Guide 1.78 and
1.91 methodology. Because MNPS-2 and MNPS-3 share the same site, the MNPS-3 analysis g
applies to each for hazards from nearby facilities.

There are no major gas transmission lines, oil transmission or distribution lines, underground gas
storage facilities, drilling or mimng operations, or fidng, or bombing ranges near the site. In
addition, due to the innocuous nature of operations at nearby military installations, no potential
accidents have been postulated conceming the safe operation or shutdown capability of the plant.
Finally, due to distance from the site, the explosion or release of hazardous material from any
industrial facility would not affect the safe operation or shutdown capabilities of the plant.

4

This means that the 1975 SRP, Sections 2.2.1 - 2.2.3, evaluation criteria continue to be met and
that there are no plant vulnerabilities identified for hazards from nearby facilities.

5.3.4 On-site Chemical Storage

The FSAR includes a Regulatory Guide 1.78 screening examination of on-site chemicals, and was
part of a submittal responding to NRC's post TMI requirements. In particular, NU evaluated Item
III.D.3.4, " Control Room Habitability," (Reference 5-41) using Regulatory Guide 1.78 method-
ology. This study revealed that chlorine, ammonia, and sulfuric acid were the only on-site
chemicals to present a potential hazard to CR habitability. But because of their storage indoors
and physical properties, an accidental release of ammonia or sulfuric acid would only produce
low concentrations in the CR. Hence, neither presents a hazard to CR personnel. Chlorine, g
although originally an issue, was removed from the site in 1986 (Reference 5-36) and no longer
is a hazard.

The NU analysis, however, was performed over ten years ago. Subsequent on-site chemical use
and storage practices have changed. Accordingly, a recent review (Reference 5-42) performed
a Regulatory Guide 1.78 and 1.91 re-examination by identifying chemicals presently stored on
site, re-evaluating CR habitability in the event of a hazardous chemical release, and re-evaluating
safety-related buildings in the event of a hazardous chemical explosion.

To update information regarding on-site hazardous chemical use or storage, a walkdown was
conducted. All chemicals in quantities of more than 100 pounds stored out-of doors were consid-
cred as well as the physical state of the chemical and its location.

From the information gathered, three hazardous chemicals stored in large (bulk) quantities were
identified as potential hazards. They are hydrogen, nitrogen, and carbon dioxide. Hydrogen can
affect both safety-related stmetures and CR habitability because it is flammable and explosive
as well as a simple asphyxiants. Carbon dioxides and nitrogen are asphyxiants and, therefore,
affect CR habitability. Additionally, nitrogen or carbon dioxide could pose a hazard to the
operation of the diesel generators. If, for instance, the diesels are operating when a nitrogen or
carbon dioxide release occurs, they could " choke off" due to low oxygen air content as the gas
cloud passes the diesel generator air intakes.

O
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Other chemicals identified were judged not to pose a hazard. Most chemicals are stored in
limited quantity containers (e.g., gas cylinders of less than 100 lbs.), present no plausible
mechanism to enter the CR air intake because of storage location, or are shielded such that an

explosion would not adversely affect safety-related equipment.'

The review (Reference 5-42) concluded that if hydrogen, nitrogen, or carbon dioxide is released
in a postulated, catastrophic or maximum concentration-duration accident, CR habitability can
be maintained, according to Regulatory Guide 1.78 screening criteria. Likewise, the diesel
generators, during similar release scenarios of nitrogen or carbon dioxide, will not be affected. i

In addition, the physical properties of hydrogen and its storage location meet the intent of the |
Regulatory Guide 1.91 " safe distance" in-place explosion criterion. )

!

Therefore, the release or explosion of an on-site chemical meets the 1975 SRP, Sections 2.2.1- ;
'

2.2.3, evaluation criteria. This means that there are no plant vulnerabilities identified from these
Ihazards.
i

|

1

|

O

|

.
-
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|
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V
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I

; l

5.4 Others - Event Screening

O :

IIn References 5-1 and 5-43, the NRC staff recommended that only the five following events be

included in the IPEEE:

Seismic.

Internal Fire-

High Winds and Tomadoes.

Extemal Floods ;.

Transportation and nearby Facility Accidents*

However, the NRC staff also requested the licensee to confimn that no other plant-unique extemal
events known to the licensee with the potential to initiate severe accidents are excluded from the
IPEEE. In order to comply with this request, an initiator screening was performed using 38
external initiators listed in NUREG/CR-2300 (Ref. 5-44) as a starting point.

Table 5.4-1 provides a summary of the conclusions drawn at the end of the screening analysis
(Ref. 5-45). Based on this screening, it was determined that in addition to the five initiators
identified by the NRC staffin the generic letter, the following events need further analysis prior !

to eliminating from further consideration. |

|

Hail |O. Lightning.

Turbine-generated missile.

Ice, snow, frost.

Low winter temperature.

High summer temperature.

Soil shrink-swell consolidation-

Sections 5.4.1 - 5.4.7 of this section provides results of the additional analysis performed on each
of the above initiators.

5.4.1 Hall

Severe weather storms include hailstorms, snowstorms, and ice storms (Refs. 5-46 and 5-47).
The hail formation process differs from snow formation although both are considered types of
ice formation in the atmosphere. The snow formation process is discussed in Section 5.4.7 and,
therefore, will not be discussed here. Hail formation, however, is .due to the strong rising
convective air currents that cause intense supersaturation and, subsequently, result in raindrops

,

that freeze in the higher cooler air. These frozen drops are what is known as hail.

i

Hailstones may fall after maching a certain height and decent through a region of the cloud
containing super-cooled water that freezes on the hailstones and results in larger hailstones. Thisg
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process of hail formation normally occurs during violent summer thunderstorms and, therefore,
are different from the so-called soft hail (which consists of pellets of closely packed ice crystals).
The latter type of hail breaks apart upon striking a hard surface and, generally, accompanies the h
less severe winter or spring storms.

Historical data shows that hailstorms have not caused severe nuclear accidents or widespread
damage (Ref. 5-46) at nuclear facilities. The data presented in Reference 5-46 on the causes of
loss-of-offsite power events over the period from 11/1965 to 12/1985 show no loss-of-offsite
power events associated with hail. However, hailstorms could cause delays in restoring failed
power lines by delaying the maintenance crews.

The nearest correlation to hail would be ice / snow (Section 5.4.6) induced loss-of-offsite power
events. Reference 5-48 reported that only 10 events out of a total of 192 loss-of-offsite power
events were caused by ice / snow storms accompanied by strong winds have caused sevemi
complete and partial losses of offsite power. The restoration of offsite power after those failures
usually did not take long.

Based upon a review of the available data and the methodology outlined in NUREG-1407 it was
determined that no credible specific vulnerability exists at Millstone Unit 2 for hail. There are
no unique features at MP2 that creates a high likelihood of failing other safety related
systems / structures / components concurrent with a loss-of-offsite power induced by a hail storm.
Therefore, the risk impact associated with hail at MP2 is enveloped in the loss-of-offsite power
events captured by the internal events PRA (MP2 IPE). The CDF associated with the loss-of-
offsite power events for the MP2 IPE is 8.44E-06/ year with an initiator frequency of 9.1E-02/ year
for all loss of power events. Based upon the discussion above it was conservatively assumed that
1 of the 192 events resulted in a loss of power due to hail yielding a 0.005 factor per loss of
offsite power event associated with hail. Thus, the CDF for hail at MP2 is approximated at
4.22E-08/ year and no further evaluation of hail for the IPEEE need be performed.

5.4.2 Lightning

The lightning phenomenon is associated with the existence of electrical storms and thunderstorms.
The objectives of this section are two fold: (a) to assess the effectiveness of existing lightning
protection measures at MP2 and (b) to investigate the risk consequences of such lightning
events. In order to adequately assess the lighting protection features of the plant, the
adherence / compliance to the lightning protection requirements in the National Fire Protection
Association Lightning Protection Code (NFPA 78-1975) has to be determined. It should be noted
that while adherence to the NFPA 78 Code is not a licensing requirement of nuclear plants, it is
a widely accepted standard for lightning protection. Based upon the FSAR the building codes
and NFPA at the time of construction (1970-1975) were adhered to. Thus, the grounding at a
minimum confonns to NFPA 781970 (Ref. 5-49). The exception to this is modifications done
since 1975. These used the most current code for grounding at the time modifications were
performed and also took into account manufactures recommendations for grounding.

A review of NSAC-41 (Ref. 5-50) indicated that a significant number of lightning-initiated
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i turbine trips, plant upsets, and common cause equipment failures are reported each year at
; nuclear sites. The NSAC-41 study investigated Licensee Event Reports (LERs) as well as
i Nuclear Power Experience files and provided the following examples oflightning-caused events:

Numerous. turbine-generator trips. l.

Loss of off-site power,120V AC vital buses, and reactor trips..
;

False main steam line isolation and safety in,iection.j -

j Incapacitated annunciators and transformers. |
.

Loss of diesel generator power. |
-

Trip of startup and emergency feedwater pumps..
,

Loss ofinstrument buses and inverters. |.

Failure of the main steam pressure transmitters which ultimately tripped the reactor and.

initiated safety injection.

The NSAC-41 (Ref. 5-50) study lead to the following key insights:

Nuclear power plants that have higher levels of lightning protection have reported no !-

lightning-caused events. Conversely, plants having less lightning protection experienced
significant lightning-caused upsets and damages, i

The best protection against lightning-caused events is a high quality lightning protection.

system.

There is an evidence that high structures do not always provide the protection to adjacent*

structures that is assumed in the design of some lightning protection systems.

While the likelihood of having a nuclear site struck by lightning varies based on the.

geographic location of the plant, the probability is sufficiently high even in the low-
probability regions and the potential damage is so great that, perhaps, all nuclear sites
merit from having highly reliable lightning protection.

There is a correlation between lightning-caused events and the degree of adherence to the.

lightning protection practices prescribed in NFPA 78.

Historically recorded " thunderstorm-days" are not a good guide for determining the level-

of lightning protection that should be provided. For example, two of the nuclear plants
surveyed in NSAC-41 that have had no lightning-induced events are located in regions
with a high number of thunderstorm-days while the two plants with reported lightning-
related events have fewer thunderstorm-days.

The NSAC-41 report surveyed four nuclear power plants and compared the lightning.

protection features of each of them. The results show that Plants with lower levels of
installed lightning protection failed worse than plants with better protection.

The vulnerability of important structures and vital equipment to potentially damaging.

lightning strikes is associated with a lack of optimum lightning protection, or inadequate
maintenance of existing protection features.

L
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The results indicate that the " thunderstorm-day per year" as the most commonly used.

indicator of area lightning activity can be misleading. The level of protection necessary
in the lower thunderstorm-day zones appears to be as high as the level necessary in the

,

j

higher thunderstorm-day zones. Only the thunderstorm strokes that occur from cloud-to-
ground, rather than from could-to-cloud, are of interest in determining the lightning
protection needs.

Utilities can help assure that lightning will not damage their nuclear power plants by*

basing the design and maintenance of their lightning protection systems on a standard
such as NFPA 78. |

The Electric Power Research Institute (EPRI) conducted a study on the lightning damage (Ref.
5-51) which shows that lightning contributes to about 45% of power outages. Direct lightning
strikes could result in high-voltage surges that damage power lines and plant equipment such as
transformers.

The following list provides a tabulation of plant component failures due to lightning initiated i
events. This check list is based on NFPA 78-1975.

Check List I

(Based on LERs Related to Lightning at Different Plants) |

Battery Chargers, Circuit Breakers, Electrical Fuses, and Inverters |.

Main Stack Gas Monitoring System, Radiation monitors, and Sampling System g.-

Any Uninterruptible Power Supply that could trip due to lightnmg W-

Power distribution / transmission lines.

Station Switchyard.

Meteorological Instruments Building and Meteorological Tower.

Transmission Tower Shield Lines.

Transformer Fuses of the Diesel Generator.

Electric and Telephone Services, Radio, TV.

Grounding of Fence Wires=

Structures Containing Flammable Liquids.

Electrostatic Shielding-

Grounding Tanks.

Reference 5-50 indicates that the major effect oflightning strikes on a nuclear plant is to cause
loss-of-offsite power which should be and was analyzed as part of the MP2 intemal IPE.

A review of the causes ofloss-of-offsite power events over the period from early November 1965
to December 1985 (Ref. 5-46) show that out of 192 events of complete and partial loss-of-offsite
power about 40 events (i.e., about 20.8%) are caused by lightning.

Based upon a review of the available data and the methodology outlined in NUREG-1407 it was
determined that no credible specific vulnerability exists at MP2 for lightning. Therefore, the risk
impact associated with lightning at MP2 is enveloped in the loss-of-offsite power events captured
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! by the intemal events PRA (MP2 IPE). The CDF associated with the loss-of-offsite power
I events for the MP2 IPE is 8.44E-06/ year with an initiator frequency of 9.lE-02/ year for all loss

i

O
of power events. Based upon the discussion above it was conservatively assumed that 40 of the
192 events resulted in a loss of power due to lightning yielding a 0.21 factor per loss of offsite
power event associated with lightning. Thus, the CDF for lightning at MP2 is approximated at
1.80E-06/ year and no further evaluation of lightning for the IPEEE need be performed. |

In summary, it is concluded that MP2 does not have risk outliers associated with lightning since
the protection system complies with NFPA standards, even though the CDF associated with
lightning may be slightly greater than the threshold value of 1.0E-06 per year.

5.4.3 Turbine Generated Missiles

| This section is concerned with the evaluation of the potential damage that can caused by turbine

| generated missiles to safety related structures (such as the containment structure), systems, and
components (such as pipes, pumps, and CST).

Overspeed is a dominant mechanism that results in missile generation. Therefore, adequacy of
the sub systems which are dedicated for overspeed protection prevention was investigated. Based
on the MP2 FSAR, the design details of the turbine overspeed protection system are as follows.
The MP2 turbine consists of a completely redundant speed control subsystem (including speed
pick up and logic). Logic is processed in electronic and hydraulic channels. Because of the
extreme importance of guarding against excessive overspeed, three completely independent lines

O
of defense are provided. These consist of:

electro-hydraulic over speed trip control system which senses speed via two magnetic.

hookups in conjunction with a toothed wheel on the main turbine shaft

mechanical trip system employing an unbalanced ring initiating device.

electrical over speed trip control system using a third magnetic pick up in conjunction.

with the toothed wheel on the main turbine shaft

During November 1979, the NRC staff became aware of low-pressure turbine disc cracking in
Westinghouse turbines at several operating nuclear plants. The turbine generator at MP2 is
designed / built / supplied by GE which is not susceptible to the Westinghouse phenomenon. .

The Electric Power Research Institute (Ref. 5 52) has provided an estimate of 1.53E-4
failures / year for the turbine-missile generation rate. The estimated failure rate is based on the

! collection of historic information over a thirty-year period. The EPRI analysis has utilized two
types of data gathering, namely, operating-history data and incident data. The first type of data
was collected mainly from manufacturers of t'urbines since 1950. The second type, namely
Incident data, was collected from many sources and included overspeed, operating speed, brittle
fracture, ductile fracture, stress corrosion cracking, ... etc.)

In the EPRI study (Ref. 5-52), the estimated turbine-missile generation rate of 1.53E-4
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failures / year of which 1.13E-4 failures / year are due to operating speed failures and 0.40E-4
failures / year are due to overspeed failures.

Give the MP2 turbine generated missile frequency of 1.53E-4/ year it is conservatively assume
that there is a .1 probability (based upon turbine orientation to plant and preferred missile
direction being toward the Niantic Bay and away from the balance of plant) that the missile
direction is such that it damages sufficient equipment that would warrant shutdown from the
altemate shutdown panel or the fire shutdown panel.. The backup system unavailability
associated with shotdown from either of these shutdown panels is assumed to be the same as for
those for fire scenarios (1.73E-3; Table 4.9-1). This yields an upper bound CDF for turbine
generated missiles of 2.6E-8/ year for MP2 assuming no coincidental fire. If a coincidental fire
is assumed, this event is enveloped by the fire scenario which results in total loss of turbine
building. This scenario includes large catastrophic turbine fires which generally result from
catastrophic turbine failure that could also result in turbine missile generation.

Based on a) adequate overspeed trip protection, and b) extremely low contribution to the CDF,
it is concluded that there are no risk outliers related to turbine generated missile at MP2.

5.4.4 Low Winter Temperatures

The meteorological location of the nuclear power plant (especially, plants in the more northerly
latitudes) can have a significant effect on the likelihood ofinitiating weather-related extreme cold
events such as freezing of pipelines that cary cooling service water to vital components such as
Diesel Generators, and pumps. For example, failures of diesel generators and loss of offsite
power due to severe low temperature conditions have been observed at Brunswick, Crystal River,
and Susquehanna (Ref. 5-46). In addition, keeping water pipes from freezing or from getting
close to freezing is particularly important for pipes containing borated water such as supply lines
from the RWST to the safety injection pumps (Boron tends to be less soluble at lower
temperatures). Other effects include freezing ofinstrument lines which could cause the loss of
important sensors needed in the response to a severe accident. Generally, freezing on these types
of lines would require an additional coincidental transient before the freezing of these types of
lines could potentially lead to core damage.

However, the literature review indicates that effects of such as freezing of water pipes by extreme
cold can usually be discounted since plants in the more northem latitudes either protect their
pipes with heat tracing or contain their pipes within heated buildings. At MP2, the procedures
SP2669A and MP2720L verifies and maintains heat tracing operability prior and during the onset
of cold weather.

Severe low-winter temperatures may also result in the reduction (or loss) of the Ultimate Heat
Sink (UHS). The term UHS refers to the plant system (s) which are tised to remove the waste
heat generated during normal plant operation, plant shutdown, decay heat removal, and accident
conditions requiring heat rejection to the environment (Ref. 5-46). The plant system (s) includes
the access to cooling water sources (river, lake, stream, deep wells) and the necessazy retaining
structures (reservoir dam, canals, conduits, lake, or river intake structure, etc..). The UHS system
may perform the normal plant heat removal functions and the safety-related heat removal with g
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the non-safety-related portions isolated or not isolated during accident conditions. In addition
to the fact that UHS systems may be affected by severe low-temperature transients, this system
requires AC power and, thus, any event which results in loss-of-offsite power and station

d blackout may affect the UHS system.

UHS systems are generally regulated by 10 CFR 50 Appendix A, GDC 2 and 44. Regulatory
Guide 1.27 (Ref. 5-53) gives the specific rules used by the NRC staff to review UHS systems.
In general, the structures that house UHS systems are classified and built to withstand the same
licensing design bases conditions as other " Safety-Grade" systems of the plant such as seismic
and tomado. Regulatory Guide 1.27 (Ref. 5-53) reports the following types of UHS found I

acceptable by the NRC: I
1

A large river-

A large lake.

An ocean |.

Two seismic category I design spray ponds..

One seismic category I design spray pond and a reservoir. |.

One seismic category I design spray pond and a river. |.

Two seismic category I design mechanical draft towers with basins..

One seismic category I design mechanical draft tower with basin and a river..

One seismic category I design mechanical draft tower with basin and a lake..

A seismic category I design cooling lake with a submerged pond..

Two seismic category I design wet / dry forced draft towers..

Two seismic category I design dry forced draft towers. |.

The UHS must be designed to safely shutdown the plant under the postulated meteorological
conditions specified by the NRC staff.

For MP2, the type of UHS is once-through and the makeup source is the Long Island Sound (an I

ocean). The low winter temperatures do not affect the Long Island Sound temperature to a
degree that impairs the UHS function.

In conclusion, there are no vulnerabilities attributed to low winter temperatures due to a)
existence of appropriate procedures that ensure operability of heat tracing, and b) relatively small
temperature changes of the ocean (Long Island Sound).

5.4.5 High Summer Temperatures

in general, severe high-summer temperature transients may affect nuclear power plants in the
United States (Ref. 5-54). Obviously, plants in the more southerly latitudes will tend to be
affected more often by extremely high-temperature conditions. However, the effects are usually
limited to reducing the capacity of the ultimate heat sink (UHS), natural ventilation in safety
relate areas, and loss of offsite power (Ref. 5-46). For MP2, however, the type of ultimate heat
sink (UHS) is once-through and the makeup source is the Long Island Sound. A review of the
relevant literature shows that the capacity reduction (or loss) of the ultimate heat sink would be

o a slow process that allows plant operators sufficient time to take proper actions such as reducing

b
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power output level or achieving safe shutdown, if necessary, and maintaining the plant in a safe
shutdowm condition.

MP2 summer ventilation systems are a combination of Freon and water chiller based systems in
the majority of plant areas. Natural ventilation forced air is only employed in the turbine and
intake structure where high summer temperatures are not a considered a problem. For areas with
either Freon or water chiller systems, natural forced air ventilation is the back up in the event
of a primary ventilation system failure.

The potential for loss-of-offsite power is as a result of peak demands for power and random
failure of a local substation which result in grid instabilities. The loss-of-offsite power, will be
or has been considered within the realm of the ation blackout rule and the guidance given by
Ref. 5-55 as well as the intemal event IPE. Therefore, the high-summer temperature transients

need not be addressed in the IPEEE.

Based upon a review of the available data and the methodology outlined in NUREG 1407 it was
determined that no credible specific vulnerability exists at MP2 for high summer temperatures.

5.4.6 Ice and Snow

The Ice and Snow evaluation for the MP2 site followed the methodology outlined in
NUREG-1407. Per NUREG-1407 the effects of severe weather storms need not specifically be
evaluated as part ofIPEEE since the most credible effect from these events is the loss of off-site g
power which is addressed in the MP2 IPE program. However, during the IPEEE screening W
process for MP2 an issue related to Ice and Snow was identified that warranted further review.

As identified in MP2 FSAR the design and the design manual (Ref. 5-56) live loads for the roofs
of MP2 structures is 60 pounds per square foot (psf) fbr the Enclosure / Containment Structure,
Intake /Screenwell Building, Auxiliary Building, and Tanks. The Turbine Building live load is
40 psf over non-Class 1 equipment and 60 psf over Class 1 equipment.

As a part of the HNP IPEEE, Yankee Atomic Electric Company (YAEC) was contacted and
developed a ' Snow Load Hazard Frequency Relationship for HNP'. The engineering analysis
performed by YAEC is documented in Reference 5-57. The roof snow load frequency
relationship developed by YAEC for this analysis used a least squares best fit to extrapolate from
25, 50, and 100-year ground snow loads to lower probability levels. This development
including the adjustment from ground snow load to roof snow load details which are contained
in reference 5-57. The results of this hazard frequency development are shown in Figure 5.4-1
of the HNP IPEEE. The HNP hazard curve was reviewed for its applicability to MP2. MP2 is
located 22 miles southeast of HNP. MP2 is situated on the Long Island Sound and HNP is
located 13 miles inland. Thus, MP2 is influenced by warmer coastal conditions which generally
results in lower snow fall accumulations than at HNP.

The HNP hazard curve was reviewed and determined to envelope the expected snow fall
conditions at MP2 based upon the comparison with HNP. In light of the information available
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i

on roof strengths, it was determined that the frequency at which the roofs would be subjected |

i failures are less than or equal to the threshold frequency of 1.0E-5 per year. Given the relative

i locations and diversity of safe shutdown capabilities, it was determined that snow and ice do not |

| represent a significant hazard to MP2 roof failures. As part of NRC Inspection Report No. 50-
336/93 81 an unresolved item was raised with respect to the vulnerabity of the Diesel Day tank i

flame suppressors to the accumulation of ice and snow. Based on a walkdown performed by
Yankee Atomic, as documented in photos transmitted by Reference 5-58, these flame suppessors, i

'

as well as some other vents, could potentially be affected by an accumulation of ice and snow
on the roofs. This item requires final resolution and is listed as such in Table 7.1-1

5.4.7 Soll Shrink - Swell Consolidation
1

|
The potential of soil-related failures at the MP2 were previously reviewed as part of the MP2

| FSAR Sections 2.4 through 2.7. Detailed soil investigations were completed as part of this project
and it was determined that the short-term and long term settlement of foundations and buried
equipment is not a safety concern at MP2.

Based on the previous evaluations no further evaluation is required as part of the MP2 IPEEE.

:

|

l

O
| i

| \

1

|

|

|

|
r

|O
:
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6.0 Licensee Participation and Internal Review Team

6.1 IPEEE Program Organization

The flowchart in Figure 6.1-1 illustrates how the IPEEE program was organized. In order to
ensure that knowledge gained from one IPEEE project was transferred to other IPEEE projects,
an IPEEE program coordinator position and discipline lead positions (e.g., fire, seismic) were
created.

The fire IPEEE was performed by NUSCO with the assistance Yankee Atomic Electric Company
(YAEC). They provided assistance in two major areas. They are:

Reviewing methods used against state of the an methods..

Performing technical work inconjunction with NUSCO engineers..

The seismic IPEEE was performed using the assistance of several consultants and in coordination
with the USI A-46 project . NNECO Civil engineering provided coordination of this aspect of
the MP2 IPEEE as well as technical review and input.

Evaluation of external flooding, high winds /tomados and transportation and nearby facility
accident initiators was performed with the assistance of YAEC. This work was coordinated by
the NNECO Civil Engineering.

( 6.2 Composition ofIndependent Review Teams

'Different types ofindependent reviews were performed during the IPEEE analysis. They include:

a) a general peer review of assumptions and methodology by Nonheast Utilities personnel,
b) high level peer reviews of assumptions and methodology by recognized experts and

c) review of technical analysis (calculation files etc.) by Northeast Utilities personnel.

The discussion that follow provides a general description of how these types of independent
reviews were performed for each of the external event initiators.

i. Seismic IPEEE

Several different teams were involved in performing the review of assumptions and methodology
related to the Seismic Margins Evaluation. Consultants from Stevenson & Associates (electrical
and mechanical) and Dr. John Reed (structural) performed the seismic walkdowns for the IPEEE.
Their findings and conclusions were peer reviewed,(included walkdowns) performed by Dr. R. P.
Kennedy and John Stevenson.

-

Building response models, in-structure demand assumptions and the interaction analysis between
the Turbine and Auxiliary building were performed primarily by Stevenson and Associates with
review performed by Nonheast Utilities personnel.

Page 6-1



,

MP2 IPEEE

ii. Fire IPEEE
-

-

NUSCO PRA contracted Yankee Atomic Electric Company (YAEC) to support the fire IPEEE
effort. YAEC supported two distinct areas. They are a) reviewing methods and approaches, and
(b) performing the technical analysis in selected areas.

Dr. Vesna Dimitrijevic who has performed several fire PRAs provided overall project direction
for the fire IPEEE by way of reviewing the NUSCO project plan and methods and approaches.
In addition, she and other members of the YAEC team provided technical analysis in many areas
such as target-set selection and fire damage analysis. All technical work performed by YAEC
was reviewed by the NUSCO PRA personnel to ensure technical knowledge transfer and accuracy
of results. All calculation files generated by NUSCO PRA personnel were independently
reviewed by other NUSCO PRA personnel.

iii. Extemal Floodint High Winds /fomados and Transoortation and Nearby Facility
Accidents

YAEC was contracted to support the technical analysis of the extemal event analysis for de
above two extemal initiators. Since YAEC had performed similar type of work for other plants,
no separate activity was created to review the methods used. All information that is needed to
support the work was provided to YAEC by NUSCO Civil Engineering. The YAEC analysis was
documented in calculation files and transmitted to NUSCO. These calculation files were
reviewed by NUSCO Civil Engineering or PRA personnel.

6.3 Areas of Review and Major Comments

The technical and peer review team was responsible for every facet of the MP2 IPEEE analysis.
Because of the diversity of experience, some of the reviewers commented on methods and
techniques of the analysis and others commented on the results or accuracy of the model with
regard to the real plant.

6.4 Resolution of Comments

Each comment raised by the independent reviews discussed in Section 6.3 was responded to by
the project engineer and the MP2 IPEEE team.

.
.

9
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7.0 Plant Improvements

The MP2 IPEEE process revealed several outliers for the beyond design basis external events that
were evaluated. Some of these were resolved within the same period of time that the IPEEE
took place. Those outliers, which have not been addressed, are tabulated and tracked for further
investigation and resolution.

Resolution of some issues may require additional PRA or Engineering evaluation to identify
cost-beneficial solutions. As stated in Section 1.4, findings will be prioritized based on their
risk significance and the method of resolution, for each finding, will strongly depend upon the
potential risk reduction that can be achieved.

Table 7.1-1 provides a listing of all outliers that were recognized. Column 1, of this table,
provides a brief description on each outlier. The second column " Proposed Fix" provides a
description of the planned action under consideration. The third column " Status" provides the
planned schedule for the outlier resolution.

O

. .

O
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i
~ MP2 IPEEE

i TABLE 7.1-1
i

i OPPORTUNITIES FOR SAFETY ENHANCEMENTS

OUTLIERS METHOD /S STATUS
CONSIDERED FOR

! RESOLUTION

SEISMIC

.
Att operated valve 2-CHW.ll has a heavy operator that is This component is on the USI A46 liem to be resolved"' .

i independently braced. Safe Shutdown Equipment List

1 (SSEL) also. Therefore,it is being
2 tracked under A46. IPEEE program

! will suppon resolution by providmg

}
relative nsk significance of this issue
in companson to all other USl A46
issues.-

The RBCCW Surge Tank does not meet USI A46 This component is on the USl A46 PDCR #2-95460 has been

requirements. Safe Shutdown Equipment List prepared and approved to
(SSEL) also. Therefore,it is being perform a modification on
tracked under A46. IPEEE program the tank supports. This will
will support resolution by providmg resolve the outlier condition.
relative nsk significance of this issue
in companson to all other USI A46
issues.

f
( On Emergency Diesel Generator H7A, one isolation mount N/A Issue resolved.

housmg for a local control panel was found to be cracked. I

IThe cracked support was
judged not to reduce seismic |

ruggedness below the SME.
However, as good practice,
SRT recommended
replacement or repair. This
work has been completed. ,

The anchorage of cabmets C25A and C2$8 could not be These cabinets are on the USI A46 Item to be resolved'%

determined. SSEL. Therefore, they are being
tracked under USl A46 program for
resolution. IPEEE program will
support resolution by providing
relative nsk significance of this issue
in comparison to all other USl A46
issues.

_

File Cabinets in the Control Room present an interaction N/A lesue resolved.

hazard.
Subsequent to the walkdown,
a corrective action was
issued to correct
housekeeping problems,

Gaps between the base on the battery racks DBI and DB2 Eliminate gaps. Item to be resolved"' -

and the floor reduce shear capacity of the anchorage.

O
Note: (1) Fmdmgs will be pnontized based on their risk significance and the method of resolution, for each findmg, will strongly

depend upon the potential risk reduction that can be achieved. The word " resolved * can either mean implementmg plant
improvements or it can mean determining that further plant improvements are not cost beneficial relative to the corresponding
safety improvement. Page 7-2
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TABLE 7.1-1 (continued)

120VAC Instr. Panet VR 11 and 21 have a narrow base that Evaluate the need to unprove item to be resolves"
results in high anchorage tension. anchorage.

The enclosure expansion anchorage was found to be lunitmg Evaluate the need to improve item to be resolved"
for RSST Feeder Breakers 22S3 2 2 enclosure. anchorage.

Tank anchorage was found to be limitmg for the Chilled Evaluate the need to improve item to be resolve #"
Water Surge Tank. T98. anchorage.

The block wall adjacent to INV $ is not considered " Safety A rocking / collapse calculation has item to be resolved".
Related* and was assumed to be unremforced. been performed for this wall. Results

of this evaluation and the nsk
significance of INV.5 will be used to
decide course of action.

FIRE

Large Quantities of transient combustibles (protective i. Reduce Quantity. Item to be resolved".
clothmg) in open storage racks placed near concentration of ii. Store in enclosed fire related
cable trays. lockers.

iii. Remove from area.

FIRE /S EISMIC INTER ACTION S

The seismic capacity of Millstone Point Unit I (MPI) diesel Perform additional evaluation to item to be resolved"
fire pump fuel tank may not be adequate. MP2 relies on ensure seismic adequacy. If
MPI fire suppression system for fire protection. determined to be inadequate, perform

modification to improve seismic
Ftres generated as a result of earthquakes is common. Fire ruggedness

pumps dnven usmg offsite power cannot be depended upon
since most earthquakes will result in loss of offsite power.

A long run of fire water header system pipmg along the The pipe rur is inadequately attached item to be resolves"
Turbme Buildmg's north well appear to have very low to its supports Attach pipe to its
seismic capacity. supports adequately.

The block wall construction of the fire pump house (shared Evaluate seismic ruggedness if item to be resolved"
by MPI and MP2) may not provide adequate seismic seismic ruggedness is low, enhance
ruggedness structure.

HIGH WINDS AND TORN ADO:

The day tank vent pipe, the exhaust gas silencers, and the Perform probabilistic analysis to Safety issue resolved.

intake combustion air filters are not protected from tornado determine whether the hazard level is
minites. acceptably low. The probabilistic analysis

cancluded that frequency of
During a Tomado. the Loss of Normal Power (LNP) is both diesels failms due to a
expected. The Crass. Tie to MP1 cannot be counted on tornado missile is
since the LNP is expected to be for the site. Therefore, approximately 10' per year.
diesels will be kef to maintaining safety.

The intemal systems and components in the intake structure Perfonn probabiltstic analysis to Safety issue resolved.
(eg: Service Water pumps) may be vulnerable to a tornado determine whether the hazard level is
missile passing through either the doors or the roof hatches. acceptably low.

.
The probabilistic analysis
concluded that frequency of
both diesels failing due to a
tornado is approximately 10'
per year.

Note: (1) Findtngs will be pnoritized based on their risk significance and the method of resolution, for each sindmg. will strongly
depend upon the potential risk reduction that can be achieved. The word " resolved" can either mean implementmg plant
improvements or it can mean determining that further plant improvements are not cost beneficial relative to the correspondmg
safety improvement. Page 7-3
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TABLE 7.1-1 (cestinued) I
l

Control Room and Diesel Generator Room Cooling ducts Perform additional evaluations. Item to be resolved't
g

and dampers may be vulnerable to the 104/ year tornado
pressure transient loadmg.

OTHER (Hall, Lighteslag. Turblee Generated Missile. Ice, Saan, Frest, Law Winter Temperatore, High Sammer Temperature)

Intakes and vents with insufficient height may pose a Evaluate intakes and vents with item to be resolved". ,

problem given a large accumulation of snow and or ice. insufficient height. This includes the i

Diesel Generator day tank flame

arrester

EXTERN AL FLOODING
;

Functionality of the backwater valves desenbed in FSAR Evaluate the backwater .alves. Item to be resolved".

section 2.5.4.2.2 which prevent flood waters from flowing
into buildings via the storm drainage has not established.

AOP 2560 requires that the flood gates be closed if the Consider change to AOP 2560. Item to be resolved".

flood water lesel exceeds l4ft MSL The time available to Specifically, consider lowering the

close all flood doors may be insufncient in consideration of flood water level at which flood doora

the expected rate of nse of flood waters. closing is required.
U

1
AOP 2560 and Tech Spec 3.7.5 require that installation of Confum whether this water level item to be resolved"

the flood protection "can" over one Service Water pump should be used with regards to rising

motor should be initiated if the flood water level exceeds 14 water levels inside the intake

ft MSL Structure.

The FSAR and AOP 2560 note that the Service Water Verify that there is no equipment item was resolved dunng

pumps would be inpped if the water level inside the intake required for Service Water pump walkdowns. No equipment

Structure rises to elesation 22 ft MSL lt has not been operation which could become required for Service Water,

verified that equipment essential for Service Water pump inoperable at a lower flood elevation. operation would become

operation are available at flood levels below 22MSL
inoperable if flooding levels

'

were below 22 ft MSL

j
AOP 2560 does not recognize the need to establish a safety Change AOP 2560 to specify, as does item to be resolved".

line to the intake Structure during a flood and assumes MPI ONP 514A,that a safety line to

personnel access to the Intake Structure is required. the intake Structure should be
established during a flood.

!

Information provided in FSAR section 2.5.4 is out dated. Revise FSAR section 2.5.4 using Item to be resolved.

information provided in Yankee
Atomic Calculation sNUC 152.

Underground conduits (accessible from yard man holes and inleakage into buildings via item to be resolved". (
'

intake Structure) provides inleakage paths to buildings. underground conduits requires fbrther
evaluation. The conduits include,

i

those accessible ftom yard manholes
and the intake Structure subject to site

flood levels.

i

|

1^

1

I
|

Note: (1) Findings will be pnoritized based on their risk significance and the method of resolution, for each finding, will strongly
depend upon the potential risk reduction that can be achieved. The word " resolved * can either mean implementing plant
improvements or it can mean determining that further plant improvements are not cost beneficial relative to the corresponding
safety improvement. Page 7-4
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MP2 IPEEE

TABLE 7.1-1 (continued)

Local site pondmg due to local intense rainfalls is up to The effect of these local flood levels, A walkdown was performed

about I foot abosc most door sills for the FSAR (1975 SRP) structurally on doors and inleakage to review inteakage potential

and 10* probabihty ramfalls and up to about 1.6 feet above into buildings requires fbrther and determine the effect of

most door aills for the NWS PMP rainfall. Unlike a evaluation. A means of reducing inleakage on the operability

hurncane with a long advance warning time,it may not be inleakage through entical doors tnay of essential plant equipment.

possible to close all flood doors during a local intense sumce. Another possibility would be it was determined that given

precipitation event since there may be httle advance to provide for better drainage away the duration of inleakage and

waming. from the structures. the potential area available
for inleakage, local pondmg
does not pose a significant
plant hazard. This
determination considered the
internal flooding PRA
evaluation to understand
propagation and the effect of |

flooding on plant equipment.
(As an aside,it was noted,
during the walkdown that
several of the external
flooding stop logs were in
need of maintenance).

The FSAR notes that scuppers are provided to prevent Petform further assessments and item to be resobed". ,

'

excess roof loading due to pondmg. There are no scuppers, ponible FSAR clarifications.

therefore, maximum pondmg. assuming the interior roof

I drains are clogged as noted in the FSAR, could exceed roof

design loads.

The FSAR implies that site topography precludes local site Perform funher assessments and item to be resobed'"|

flooding Analyses using detailed topographic maps does possible FSAR clarifications.

not corroborate this FSAR statement. It is possible that
some alterations to the local topography could reduce local

site flooding

Dunng the site walkdown, many roof drains were observed Consideration should be given to item to be resolved".

to be partially to nearly completely clogged with debris, periodic inspectiorveleaning of roof

shells, feathers and bones. Note that dunng the MPI SEP, drairs.

the NARC did not accept any credit for interior roof drains.
However, maximum availability of roof drain capacity would
be of benefit during occurrence of local intense precipitation.
The intenor roof drains are designed for a rainfall rate of 3

inches per hour.

Roof penetrations, such as low vents, low hatches and other Perform further evaluation to identify Itam to be resolved".

penetrations, may not be watertight below the highest such low vents and hatches and

potential level of roof pondmg. implement appropriate corrective
measures.

(1) Findings will be prioritized based on their risk significance and the method of resolution, for each finding, will stronglyNote:
depend upon the potential risk reduction that can be achieved. The word "nsolved* can either mean implementing plant

- improvements or it can mean determining that further plant improvements are not cost beneficial relative to the corresponding
safety improvement. Page 7-5
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,

I

8.0 Summary and Conclusions

This report examines the plant-specific relationship of extemal events to severe accidents at MP2.
The results of the current study indicate a relatively low risk from extemal events. Several issues
relevant to safety were identified as a result of the IPEEE. Some of the issues have already been
eliminated by plant modifications or procedure changes. Others are planned and tracked for
resolution.

These evaluations have brought to light plant vulnerabilities to severe external events which are
typically well beyond design basis. Even though MP2 was found to have low risk attributed to
extemal events such as fires and seismic, the evaluations have provided useful insghts. Since the
IPEEE utilized probabilistic methods to evaluate many aspects, it not only identified issues but
also helps in understanding the relative risk-significance of the identified issues. These insights

I'

will allow plant management to prioritize safety improvements.

Several issues that include Generic Issues (GIs), Unresolved Safety Issues (USIs), a three part
unresolved item from NRC Inspection Report 50-336/93-81 (Item # 93-81-09) were addressed
and closed out under this IPEEE. They are:

.

|
USI A-45 " Shutdown Decay Heat Requirements." |

.

IPEEE examined MP2's Seismic and Fire related vulnerabilities of decay heat removal |
function. No outliers were found.

'

Eastern U.S. Seismicity Issue. This issue is closed out under IPEEE. Additional actionsO. were determined to be unnecessary.

NUREG/CR-5088 " Fire Risk Scoping Study." This issue will be closed out. The-

Fire / Seismic interaction issues in Table 7.1-1 address all remaining concems.
,

1

GI-57 "Effect of Fire Protection System Actuations on Safety-related Equipment."-

Addressing the fire risk outliers, fire / seismic interaction and responding to IN94-12 closes
out this issue. Table 7.1-1 identifies all remaining issues to be tracked for resolution.

" Probable Maximum Precipitation (PMP)" criteria presented in Generic Letter 89-22..

Table 7.1-1 identifies all remaining issues to be tracked for resolution.

Unresolved item # 93-81-09, sloshing effect of fuel in the Diesel Generator day tanks.

relative to the seismic capacity of these tanks, is discussed in Section 3.2.5.1.

Unresolved item # 93-81-09, tornado protection of the Diesel Generator day tank vents,.

is discussed in Section 5.1.5
,

Unresolved item # 93-81-09, the effect of ice and snow on the Diesel Generator day tank.

flame arrestor, is discussed in Section 5.4.6.

O
n addition to the above, the MP2 Seismic IPEEE was very closely coordinated with the USI-A-i
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1

i MP3 IPEEE

46 " Verification of Seismic Adequacy of Equipment in Operating Plants," which also included
I the following issues: ,

USI A-12 " System Interactions in Nuclear Power Plants.".

USI A-40 " Seismic Design Criteria"*

|

I

|

O

1

|

|
|

|

.

O
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