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4.0  APPENDIX R, SECTION III.G EVALUATION  
 
4.1  Introduction  
 
The purpose of this section is to evaluate the fire protection features that assure Safe Shutdown 
capability as required by Section III.G of Appendix R to 10 CFR 50.  The components and 
circuits required for Safe Shutdown were identified by the methodology described in Section 3.  
 
Section 5 provides a discussion of the identification and routing information for Associated 
Circuits.  The circuit routing information for Safe Shutdown Circuits and Associated Circuits was 
sorted by fire area (Refer to Appendices B-2 and C-2, respectively).  This made possible the 
evaluation of Safe Shutdown System components and circuits, as well as Associated Circuits, to 
the requirements of Section III.G criteria.  
 
The following aspects of the existing plant configuration were considered during the evaluations 
of each of the fire area’s compliance with Section III.G: 

 
1)  the barriers rated from 1 to 3-hours,  
2)  the fire suppression systems,  
3)  the fire detection systems,  
4)  the combustible loading and  
5)  the safe shutdown systems,  

 
This information is provided for each fire area in Section 4.6 when credit is taken for barriers in 
addition to those defining the fire area.  Specific items not in compliance with Section IlI.G, as 
well as their resolutions, are identified.  
 
4.2  Requirements  
 
The requirements for fire protection of Safe Shutdown capability is defined in Appendix R, 
Section III.G.  This regulation requires that fire protection be provided to ensure that one train of 
equipment necessary to achieve and maintain Safe Shutdown remains available in the event of 
a fire at any location within the plant.  For Hot Standby conditions, one train of the necessary 
systems must be free of fire damage (IlI.G.1.a).  For Cold Shutdown conditions, both trains of 
equipment necessary to achieve and maintain Cold Shutdown conditions may be damaged by a 
single fire, including an exposure fire, but damage must be limited so that at least one train can 
be repaired within 72-hours using “in place” procedures and materials available onsite 
(IIl.G.1.b).  
 
Section III.G.2 lists specific options to provide adequate protection for redundant trains of Safe 
Shutdown equipment.  For any fire area outside of primary Containment, the options are as 
follows:  

 
a.  Separation by a fire barrier having a 3-hour rating (III.G.2.a), or  
 
b.  Separation by a horizontal distance of at least 20 feet with no intervening 
 combustibles and with fire detection and automatic fire suppression installed in 
 the fire area (III.G.2.b), or  
 
c.  Enclosure of one train in a fire barrier having a 1-hour rating in addition to having 
 fire detection and automatic suppression installed in the fire area (III.G.2.c).  
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For a noninerted Primary Containment, Section IlI.G.2 specifies one of the above three 
protection options, or any of the following:  

 
a.  Separation by a horizontal distance of at least 20 feet with no intervening 
 combustibles or fire hazards (III.G.2.d).  
 
b.  Fire detection and automatic fire suppression installed in the fire area (III.G.7.e). 
 
c.  Separation of redundant trains by a noncombustible radiant energy shield 
 (III.G.2.f).  

 
If the protection required by Section III.G.2 is not provided or the systems of concern are subject 
to damage from fire suppression activities, Section III.G.3 of the rule requires that an alternate 
or dedicated Shutdown capability be provided which is independent of the area of concern.  
Appendix R Section III.L dictates the requirements for such cases.  
 
For situations in which fire protection does not meet the requirements of Section III.G, plant 
modifications or plant procedural changes must be made to achieve compliance.  However, if 
existing protection is deemed to be adequate for the specific situation, the rule allows the 
licensee to request an exemption on a case-by-case basis.  Such exemption requests must be 
submitted to the NRC for review and approval and must be justified by the licensee on a 
technical basis.  Generic Letter 86-10 provides additional guidance on which deviations require 
such an exemption and which others can be justified in a licensee evaluation without prior NRC 
approval.  
 
4.3  Assumptions  
 
In the course of performing the Section III.G separation analysis, several positions or 
assumptions needed to be established, as follows:  

 
1.  The availability of component status indication need not be assured.  Each 
 indicating circuit is, however, to be assessed for potential impact on the ability of 
 the components to perform its function.  

 
2.  Passive mechanical components are assumed to remain available after a fire.   

  these components include heat exchangers, manual, relief and check valves,  
  piping and tanks.  

 
3.  NFPA Handbook has been utilized as guidance in determining that 80,000 Btu/ft2 
 of Class A combustibles constitutes a 1-hour fire loading.  
 
4.  Components that have been determined not to be required for Safe Shutdown 
 (i.e. not required to be operable or not a spurious actuation concern for Appendix 
 R considerations), and hence, are not included on the SSCL (Appendix A), are 
 not to be addressed for consequences of fire-induced failures.  
 
5.  Cables located in conduit embedded in concrete walls, floors and ceilings are to 
 be considered as part of the fire area.  Credit is taken for separation where 
 adequate protection is provided by the concrete enclosing the conduit (Reference 
 Section 1, Table 1, exemption 11).  
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6.  A fire is the total heat energy which can be released based on the combustible 
 loading.  
 
7.  Only one fire and its effects are postulated to occur at a time and the fire will not 
 propagate past the rated barriers.  However, credit is taken for horizontal 
 separation within a fire area based on the combustible loading, the spatial 
 separation, the type of suppression and physical barriers.  

 
4.4  Evaluation Methodology  
 
The Safe Shutdown and Associated Circuits were routed on the plant Electrical Raceways and 
Grounding Drawings (Reference 2.1.G) to identify in which fire areas the circuits are located.  
the specific details of this task are described in Section 3.8.  
 
Where separation within a fire area was a concern, the Safe Shutdown Circuits and Associated 
Circuits were identified, where required, by color coding the corresponding conduits/cable trays.  
These marked-up physical drawings were used to support the separation evaluation described 
below.  
 
Fire protection features information was derived from the FHAR and Fire Protection Drawings 
(A-220F through A-231F, Reference 2.1.D), and Fire Protection System Sprinkler Drawings 
(M-269 series, Reference 2.1.L) and the Barrier Function List (C-1594 Reference 2.1.R).  
 
With the amount of separation, types and quantities of combustibles, and the existence (if any) 
of detection and suppression in the area identified, a method of compliance with Appendix R, 
Section III.G criteria was developed.  Any required physical or procedural changes are identified 
in Section 4.6.  
 
4.5  Methods of Achieving Compliance  
 
The results of the detailed separation analyses described in the preceding sections indicate:  

 
1.  The fire areas which meet the criteria of Appendix R, Section IIl.G,  
 
2.  The fire areas requiring procedural revisions or physical modifications to meet 
 the criteria, and  
 
3.  The fire areas that incorporate equivalent protection and for which exemptions 
 are requested.  

 
4.6  Fire Area Evaluations  
 
The evaluation of each fire area is presented in this subsection.  Each fire area evaluation 
includes the basis for the conclusions of compliance, and a summary of the approved 
exemption request(s).  
 
Each of the fire area evaluations included in this subsection were developed using a standard 
format as follows (note that the “-“ refers to the Fire Area designation):  
 



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

 
 4-4 FHAR Rev 26 10/2014 

Note:  Room descriptions shown are nominal.  Variations of the room descriptions may exist 
and be shown on various documents, however, the design functions of these rooms have not 
changed.  

 
4.6._.1  Fire Area Description - This subsection provides an overview of the room  
  numbers and descriptions that comprise the fire area in addition to the fire 
  protection features.  

 
The purpose of this subsection is to provide the above information at a 
glance.  For detailed information relating to the fire area boundaries, the 
fire protection systems, and the combustible loading are contained in 
other portions of Section 4 of this report.  

 
4.6._.2  Safe Shutdown Systems in the Fire Area - This subsection provides an  
  overview of the Shutdown Systems and components located in the fire  
  area.  The component Train, type and description are also provided.   
  (Note:  Appendices B2 and C2 provide a listing of cables/circuits).   
 
  The purpose of this subsection is to provide at a glance information as to  
  which Safe Shutdown Systems and components could be impacted by a  
  fire in this fire area  
 
4.6._.3  Fire Propagation Control - This subsection provides an overview of the  
  means of ensuring that a fire originating in the fire area does not spread  
  to an adjoining fire area.  The fire barriers, fire doors, and any openings  
  located in the fire area are identified.  Any analyses of non-rated openings 
  and of combustible loading restrictions are identified.  
 
4.6._.4  Fire Detection and Suppression - This subsection provides an overview of 
  the fire detection and suppression features located in the fire area.  
 
4.6._.5  Fire Area Safe Shutdown Summary - The summary specifies which Train  
  is being assured for Shutdown, the availability of certain critical Safe  
  Shutdown components required operable for providing RCS pressure and 
  Pressurizer Level Control and for maintaining Hot Standby are identified  
  for a fire in the particular fire area.  
 
4.6._.6  Detailed Analysis For Safe Shutdown - This information is presented in  
  tabular form (Table 1).  All circuits and components for the accredited  
  Train, as well as the disposition of each, are identified.  It provides  
  information concerning each circuit with regard to an abbreviated   
  justification for compliance.  The table also references the notes that  
  explain the justification.  

 
Certain Safe Shutdown components serve as either Train 1 or Train 2 
components depending on which train the component is supporting.  For 
example, CCW Pump 3 is a “swing” pump in that it may either service 
Train 1 or Train 2 of the CCWS.  

 
All such components are designated as “1/2” components.  These “swing” components may 
have Channels 1, 2 and 3 circuits.  If Train 1 was being assured for Shutdown and circuits for 
such a component passed through the fire area under consideration, only the channel 1 and 3 
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circuits would appear on Table 1.  Channel 2 circuits would not appear since no credit is taken 
for these circuits.  In a Train 2 area the reverse will apply.  
 
Certain Safe Shutdown components are identified as “boundary valves” and/or “High/Low 
Interfaces” which means that the valve is required to remain closed to preclude flow diversion.  
Such components need to be evaluated for all fire areas where circuits for the component are 
located regardless of the Train being assured for Shutdown.  As an example, the Pilot-Operated 
Relief Valve (PORV), despite having Train 2 circuits, must be addressed for all fire areas so that 
the possible spurious actuation of the valve does not result in a loss of RCS pressure or 
inventory control.  
 
Certain Safe Shutdown components for the nonaccredited Train are included because their 
potential automatic actuation from spurious or actual signals (e.g. SFAS or SFRCS) may require 
compensatory operator action.  For these components, any circuits located in the fire area are 
included regardless of their Train.  
 
Table 1 provides component specific information as follows:  

 
Column 
  
1.  System - Safe Shutdown System (e.g. HPIS, RCS, etc.)  
 
2.  Component - Plant I.D. Number (e.g. SW1382)  
 
3.  Description - Describes the component  
 
4.  Type - Nature of component (e.g. SOV, PUMP, MOV, etc.)  
 
5.  Comp Loc (Component Location) - Fire area in which the component is 
 physically located.  
 
6.  TRN - Specifies the component’s Train.  Components identified as “1/2” are 
 special components such as High/Low Interface valves as discussed above.  
 
7.  Normal Mode - Specifies the position of the component during normal plant 
 operation.  

 
8.  Shutdown Mode - Specifies the desired position of the component if the   

  component were to be utilized for Shutdown.  It does not necessarily state what  
  the position will be for a fire in a particular fire area.  For example, the shutdown  
  mode of the SW Pumps 1, 2, and 3 is “on” since that is their desired operational  
  mode if credit was taken for the individual pump.  However, in actuality, only one  
  of the pumps would be operated for Shutdown while the other two would be off.  

 
9.  Fail - Identifies the position to which the component fails on loss of power.  

 
10.  Backup for - Specifies if the component under consideration is a backup for 
 another component which would be identified in this column.  
 
11.  Compon Info (Component Information) - This column receives single and double 
 letter designators which reference the legend on the bottom of the page.  Hence, 
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 letters H, for example, indicate that the component is required for Hot Standby 
 (H).  
 
12.  Circuit - Circuit(s)/Subcomponents of concern in the fire area.  
 
13.  Interlock - Identifies various circuit interlocks.  
 
14.  Required Change - Identifies many of the physical or procedural changes that 
 were required to achieve compliance with Appendix R.  
 
15.  Justification - Provides an abbreviated description of the justification that  
 appendix R requirements are met in spite of failure of the circuit.  The full 
 justification is contained in the Notes referenced for each affected circuit.  
 
16.  Notes - These Notes provide the justification for concluding that Appendix R 
 requirements are met in spite of failure of the circuit.  
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FIRE HAZARDS ANALYSIS  
 

FIRE AREA EVALUATION  
 

FIRE AREA:  A  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1/2 
 
 
4.6.A.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
 
ROOM 
No. ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION 
MAN/AUTO 

     

102 SPENT RESIN STRG TNK RM 400 N MAN 
103 SPENT RESIN XFER PMP RM 400 N MAN 
104 DECONTAMINATION AREA 400 N MAN 
104A MONORAIL AREA 400 N MAN 
106 RADIOACTIVE EQPT STRG RM 1,695 N MAN 
106A SAMPLING HOOD ROOM 3,653 N MAN 
107 RC DRAIN TANK ROOM 400 N MAN 
108 RC DRN TNK PMP RM 1,313 N MAN 
109 MAINTENANCE WORK AREA 24,000 N MAN 
109A PASSAGE 400 N MAN 
110 PASSAGE 11,973 Y MAN 
110A PASSAGE 10,151 Y MAN 
111 CONC STORAGE TANK ROOM 400 N MAN 
112 DECON AREA 400 Y MAN 
114 MISC WASTE MNTR TNK/PMP 41,372 Y MAN 
115 ECCS PMP RM 1-2 6,919 Y MAN 
115CC CABLE CHASE 83,151 N MAN 
116 MISC WASTE EVAP RM 400 N MAN 
117 WSTE EVAP STRG TNK/PMP RM 400 N MAN 
117A COND TNK & PMP RM 400 Y MAN 
119 DEGASIFIER RM 400 N MAN 
120 VALVE RM 400 N MAN 
121 WASTE GAS SRGE TANK RM 400 N MAN 
122 VALVE ACCESS RM 8,866 N MAN 
123 CLEAN WASTE RECVR TNK RM 2,801 N MAN 
124 CLEAN WASTE RECVR TNK RM 9,352 Y AUTO 
125 DET WSTE DRN TNK RM 624 N MAN 
126 MISC WASTE TNK RM 400 N MAN 
127E CONTAINMENT ANNULUS(EAST) 8,310 Y MAN 
236 NO.2 MECH PENETRATION RM 12,695 Y AUTO 
314 NO.4 MECH PENETRATION RM 37,764 Y AUTO 
314CC CABLE CHASE 317,007 Y MAN 
 
………………………………………………………………………………….. 
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FIRE HAZARDS ANALYSIS 
 

4.6.A.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA A  
 
The following components are located in fire area A.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     

AFWS  2 AF599 MOV AFW TO SG2 ISO VLV 
CCWS  1/2 CC1407B MOV CCW OUT ISO VLV FROM CTMT 
  1/2 CC1411B MOV CCW INLET ISO VLV TO CTMT 
CSS  2 CS1531 MOV CTMT SPRAY ISO VLV 
  2 P56-2 PUMP CS PUMP 2 
DHRS  2  DH01A MOV LPI LINE 2 VLV 
  1 DH1517 MOV DH NORM SUCT LINE 1 VLV 
  2 DH1518 MOV DH NORM SUCT LINE 2 VLV 
  1/2 DH2736 MOV DH AUX SPRAY THRTL VLV 
  2 DH63 MOV LPI/HPI CROSS-TIE VLV 
  2 P42-2 PUMP DHR/LPI PUMP 2 
ESSPWR  2 F11C MCC 480VAC MCC 
  1/2 RC1761 PNL CONT POWER (WC1747) 
  1 RC3701 PNL DC CONTROL POWER TO CAC 1 OUT VLV 
  2 RC3702 PNL DC CONTROL POWER TO CAC 2 OUT VLV 
  2 RC3705 PNL CONT POWER RC3705 (LR3758) 
HPIS  2 HP02A MOV HPI 2 DISCH ISO VLV 
  2 HP02B MOV HPI 2 DISCH ISO VLV  
  2 HP31 MOV HPI PMP 2 RECIRC VLV 
  2 P198-1 PUMP HPI PMP 2 AC LO PMP 
  2 P198-2 PUMP HPI PMP 2 DC LO PUMP 
  2 P58-2 PUMP HPI PUMP 2 
MUPS  2 HP27 MAN HPI TO RCP SEALS 
  2 MU6422 MOV MU CTMT ISO VLV 
  1/2 T15-1 TANK CLEAN WASTE RECEIVER TANK 1-1 
  1/2 T15-2 TANK CLEAN WASTE RECEIVER TANK 1-2 
  1/2 WC119 MAN CLEAN WASTE TANKS INLET LINE ISO VLV 
  1/2 WC1743 SOV CLEAN WST RCVA TK IN VLV 
  1/2 WC1747 SOV CLEAN WST RCVR TK IN VLV 
SFAS  1/2 HIS6453 HIS SG AUTO ESSEN LEVEL CONTROL 
  1/2 HIS6454 HIS SG AUTO ESSEN LEVEL CONTROL 
SWS  1 SW1356 SOV CAC 1 OUT ISO VLV 
  2 SW1357 SOV CAC 2 OUT ISO VLV 
  1/2 SW1358 SOV CAC 3 OUT ISO VLV 
  1 SW1366 MOV CAC 1 IN ISO VLV 
  2 SW1367 MOV CAC 2 IN ISO VLV 
  1/2 SW1368 MOV CAC 3 IN ISO VLV 
SWS  2 SW1383 MOV AFP 2 SUCT VLV FROM SW 
  1/2 SW325 MAN CAC 3 SW OUT ISO VLV 
 
………………………………………………………………………………………………………. 
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4.6.A.3  Fire Propagation Control  
 
Fire Area A is located in the Auxiliary Building consisting primarily of the eastern half of the first 
4 levels (545’, 555’, 565’, 585’) of the Aux Bldg and the eastern half of the Containment 
Annulus, as shown on drawings A-221 F through A-223F.  The area includes numerous rooms, 
pipe/cable chases and ventilation openings which prevent further subdivision by 3-hour fire-
rated barriers.  The major openings are discussed below.  
 
There is a 4 ft. x 4 ft. Pipe Chase opening located between Room 314 and Room 115 which 
runs through the floor and ceiling of Room 236.  This opening is required as a flow path for the 
EVS.  Fire suppression systems have been installed in Rooms 314 and 236.  
 
Room 236 is located on Elevation 565’-0” of the Auxiliary Building.  There is an opening in the 
north wall allowing access to the Annulus.  A wire door is located in the opening, which is 
approximately 4 ft. wide x 7 ft. high.  The opening is used as a flow path for the EVS.  
 
There is an opening in the west wall of Room 314 allowing access to the Annulus.  A wire door 
is located in the opening, which is approximately 4 ft. wide x 7 ft. high.  The opening is used as 
a flow path for the EVS.  
 
Room 102 has an opening 23” x 8” in size in the north wall 44 that FD-1101 is in.  Due to high-
rad areas and inaccessibility the damper cannot be inspected or reworked, therefore it is a non-
rated opening.  
 
A fire that originates in this fire area will be contained within the fire area.  This fire area is 
enclosed by 3-hour rated concrete walls (except as noted below).  
 
In order to preclude any direct flame/fire communication between ECCS Pump Room 105 (Fire 
Area AB) and ECCS Pump Room 115 (Fire Area A) through an opening into Room 113A (Fire 
Area AB), a 3-hour fire-rated door assembly (Door 119A) was installed to protect the opening.  
Fire Door 119A is held open, in order to accommodate HVAC considerations, by an 
electromagnetic door holder/closer.  Upon actuation of the smoke detection system in either 
ECCS Pump Room (115 or 105) or Room 113A (located between Rooms 105 and 115), the 
electromagnetic door holder de-energizes, releasing the door allowing the mechanical door 
closer to bring the door to a closed position.  
 
In order to preclude any direct flame/fire/smoke communication between the Corridor Room 110 
(Fire Area A) and Elevator Machine Room 118 (Fire Area AD) through an opening, a 1-1/2-hour 
fire-rated door assembly (Door 103) was installed to protect the opening.  Fire Door 103 is held 
open, in order to accommodate tornado depressurization vent considerations, by an 
electromagnetic door holder/closer.  Upon actuation of the smoke detection system in either the 
Corridor (110) or the Elevator Machine Room (118), the electromagnetic door holder de-
energizes, releasing the door allowing the mechanical door closer to bring the door to a closed 
position.  
 
The Annulus (Rm 127) is divided in half.  One half is in Fire Area A, the other in Fire Area AB.  
There are no fire barriers separating the 2 halves, but, based on the low combustible loading in 
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the Annulus and the large spatial separation between the combustibles, a fire would not 
propagate from one half of the Annulus to the other half.  
 
The Annulus is separated from Containment by the steel pressure vessel.  Based on the 
construction and low combustible loading, a fire will not propagate from the Annulus to 
Containment.   
 
The ceiling of Room 102 contains a non-rated concrete plug between it and Room 300 (Fire 
Area V).  This plug will prevent the spread of a fire from one area to the other.  
 
The west wall of Room 124 contains one non-rated opening.  To preclude any direct flame/fire  
communication with Room 235 (Fire Area G), an automatically actuated water curtain is 
installed.  
 
The north wall of Room 124 contains two 14 inch pipe penetrations which interface with 
Auxiliary Feed Pump Rooms 237 (Fire Area E) and 238 (Fire Area F).  These penetrations are 
required in order to avert the consequences of a flooding condition in the Auxiliary Feed Pump 
Rooms (AFPR’s).  The lines are open ended in Rooms 237 and 238, extend into Clean Waste 
Receiver Tank (CWRT) Room 124 and terminate in 14 inch diameter, wafer-style check valves.  
As shown - on Drawing A-222F, the north wall of CWRT Room 124 is a 3-hour fire rated barrier 
separating Fire Area A from Fire Areas E and F.  The lines are provided to preclude flooding of 
the AFPR’s and subsequent loss of the Auxiliary Feed Pump(s).  
 
The ceiling of Room 110A contains one non-rated opening communicating Area A to Area G.  
This is a ventilation opening and a hatch area.  The ventilation opening is protected by a fire 
damper and the hatch area is protected by Dura Steel.  
 
There is a 3-hour fire-rated wall separating Rooms 115 and 116 from Rooms 123 and 124 (all 
within Fire Area A).  This wall is used to help separate Train 1 circuits from Train 2 circuits.  
(See Section 4.6.A.5 for more detail).  
 
The south wall of Room 236 contains one non-rated opening which communicates with Room 
235 (Fire Area G).  To preclude any direct flame/fire communication with Room 235, an 
automatically actuated water curtain is installed.  
 
The No. 4 Mechanical Penetration Room (314) is located on Elevation 585’-0” of the Auxiliary 
Building.  There are five non-rated openings in the ceiling of 314.  The physical size of the non-
rated openings are four 30 in. x 20 in. ducts and one 48 in. diameter duct and are located in the 
ceiling of Room 314 which communicate Fire Area A with Fire Area DF.  Since both fire areas 
contain fire suppression systems, a fire will not propagate from one area to another.  
 
The east wall of room 314 contains six non-rated openings which communicate with Room 326 
(Fire Area II).  To preclude any direct flame/fire communication with Room 326 an automatically 
actuated water curtain is installed.  
 
There are several penetrations which have penetration seals that do not meet the test 
configurations or penetrations with small annular gaps (too small to seal properly).  These non-
rated openings have been evaluated and will not allow the propagation of a fire to another fire 
area.  
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Rooms 110, 112, 110A have structural steel which does not have a 3-hr fire rating.  A detailed 
analysis shows that the steel will not fail based on the combustible loading in these rooms.  
 
Room 114 has structural steel which does not have a 3-hr fire rating.  A detailed analysis shows 
that the steel will not fail based on the combustible loading in this room.  
 
Rooms 123, 125 and 126 have structural steel which does not have a 3-hr fire rating.  A detailed 
analysis shows that the steel will not fail based on the combustible loading in this room.  
 
Rooms 124, 236 and 314 have structural steel which does not have a 3-hr fire rating.  Based on 
analysis of the combustible loadings and automatic wet-pipe sprinklers in these rooms, the steel 
will not fail.  
 
4.6.A.4  Fire Detection and Suppression  
 
Fire Area A consists of various rooms and/or plant areas.  The following areas have detection:  

 
1.  ECCS Pump Room 115, Fire Detection Zone FDZ 115  
 
2.  Misc. Waste Monitor Tank and Pump Room 114, Fire Detection Zone FDZ114.  
 
3.  Passage 110, Passage 110A, Decontamination Area 112 and Condensate 
 Collection Tank and Pump Room 117A, Fire Detection Zone FDZ 110 
 
4.  Clean Waste Receiver Tank Room 124, Fire Detection Zone FDZ 124  
 
5.  Cable Chase, Fire Detection Zone FDZ 314  
 
6.  No. 2 Mechanical Penetration Room 236, Fire Detection Zone FDZ 236  
 
7.  No. 4 mechanical Penetration Room 314, Fire Detection Zone FDZ 314  
 
8.  Containment Annulus (East) Room 127E  

 
The following rooms are provided with automatic wet-pipe sprinkler systems:  

 
1.  Clean Waste Receiver Tank Room 124  
 
2.  No. 2 Mechanical Penetration Room 236  
 
3.  No. 4 Mechanical Penetration Room 314  

 
The following barrier penetrations are protected by automatic deluge spraywater curtains:  

 
1.  Opening between Room 124 and 235 (Fire Area G)  
 
2.  Opening between Room 236 and 235 (Fire Area G)  
 
3.  Opening between Room 314 and 326 (Fire Area II)  
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Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on drawings A-221F through A-231F.  
 
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.A.5  Fire Area A Safe Shutdown Summary  
 
Fire Area A utilizes both Trains for Safe Shutdown depending on the location of the fire.  Train 2 
is accredited for a fire located in all parts of Rooms 123 and 124 except for the northwest corner 
of Room 124 where Train 1 is accredited.  Train 1 is also accredited for Safe Shutdown if the 
fire is located in all other rooms in fire A.  
 
Train 1 Safe Shutdown will be accomplished by using HPI, and the PORV for initial 
depressurization.  Train 2 Safe Shutdown will be accomplished by using the Makeup System.  
 
An exemption has been granted for Rooms 123/124 to the extent Appendix R requires 
separation of redundant Safe Shutdown components by 3-hour rated fire barriers.  Specifically, 
Train 1 circuits in Rooms 123 and 124 are not separated from Train 2 circuits in Room 115 by a 
complete 3-hour fire-rated barrier.  
 
 
 
 



4. 6 .A . 6 TABLEl 

Detailed Analysis 

SYSTEM COMPONENT DESCRIPTION TYPE LOC TRN NORM SHUT 
MODE MODE 

=======' ==============' ======================================= ==== 

AFWS AF3869 AFWP 1 DISCH TO SG2 

AF3870 AFWP 1 DISCH TO SGl 

AF3871 AFWP 2 DISCH TO SGl 

AF3872 AFWP 2 DISCH TO SG2 

AF599 AFW TO SG2 ISO VLV 

AF608 AFW TO SGl ISO VLV 

AF6451 AFWP 2 FLOW CTRL VLV 

AF6452 AFWP 1 FLOW CTRL VLV 

FW6459 MDFP FLOW CTRL VALVE 

FW6460 MDFP FLOW CTRL VLV 

ICS038A AFPT 2 GOV CTRL VLV 

ICS038B AFPT 1 GOV CTRL VLV 

MS106 AFPT 1 MS IN ISO VLV 

MS106A AFPT 1 MS IN X-CONN 

MS107 AFPT 2 MS IN ISO VLV 

LEGEND 

MOV E 

MOV E 

MOV F 

MOV F 

MOV A 

MOV AB 

SOV F 

SOV E 

SOV II 

SOV II 

MOV F 

MOV E 

MOV EE 

MOV EE 

MOV EE 

c 

0 

c 
0 

0 

0 

0 

0 

0 

0 

0 

0 

c 

0 

c 

c 

0 

c 
0 

0 

0 

0/C 

0/C 

O/C 

0/C 

O/C 

O/C 

0 

O/C 

0 

FIRE HAZARDS ANALYSIS 

SAFE SHUTDOWN ANALYSIS 
FIRE AREA A 

TRAIN 1/2 rs ACCREDITED FOR SHUTDOWN 

FAIL 
MODE 

BACK UP FOR COMPON 
INFO 

AS IS B H 

AS IS H 

AS IS B H 

AS IS H 

AS IS H 

AS IS H 

FO H 

FO H 

FO AFWS TRAIN 1&2 H 

FO AFWS TRAIN 1&2 H 

AS IS H 

AS IS H 

AS IS H 

AS IS MS106 B H 

AS IS H 

CIRCUIT 

1CBE1146B 
1CBE1146H 
1PBE1146A 

1CD107E 
1CD107G 
1PD107A 

2PBF1201A 

2CBF1262F 
2CBF1262G 
2PBF1262A 

2CBF1118C 
2CBF1118D 
2CBF1118G 
2PBF1118A 
2PBF1118B 
EV0599 
MV599 
NV0599A 

NONE 

2CLC6451C 
2CLC6451D 
2CLY6454A 
2CLY6454B 
2LLC6451E 
2LLC6451G 
RC3702 

1CLC6452C 
1CLY6453A 
1CLY6453B 
1LLC6452B 
RC3701 

1CLC6459B 
1CLC6459H 
1LLC6459A 

2LLC6460C 
2LLC6460E 

NONE 

lCAFPTOlB 

1CD135F 
1CD135G 
1CD135H 
1CD135K 
1CD135L 
1CD135P 
1CD135R 
1CD135V 
1CD135Y 
RC3,701 

INTERLOCK 

PSL4930A 

1CBE1271K PSL4930B 

2CBF1124F PS107B 

DAVIS BESS 

REQUIRED CHANGE JUSTIFICATION NOTES 

================================' ================================' ======= 

OP-02501 {CLOSE AF3869) 
OP-02501 (CLOSE AF3869) 
OP-02501 (CLOSE AF3869) 

OP-02501 (OPEN AF3870) 
OP-02501 (OPEN AF3870) 
OP-02501 (OPEN AF3870) 

OP-02501 (CLOSE AF3871) 

OP-02501 (FAIL OPEN AF6451) 
OP-02501 (FAIL OPEN AF6451) 
OP-02501 {FAIL OPEN AF6451) 
OP-02501 {FAIL OPEN AF6451) 
OP-02501 (FAIL OPEN AF6451) 
OP-02501 (FAIL OPEN AF6451) 
OP-02501 (FAIL OPEN AF6451) 

OP-02501 (FAIL OPEN AF6452) 
OP-02501 (FAIL OPEN AF6452) 
OP-02501 (FAIL OPEN AF6452) 
OP-02501 (FAIL OPEN AF6452) 
OP-02501 (FAIL OPEN AF6452) 

OP-02501 (OPERATE ICS038A) 

OP-02501 (OPERATE ICS038B) 

OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 {OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 

OP-02501 (CLOSE AF3869) 
OP - 02501 (CLOSE AF3869) 
OP-02501 (CLOSE AF3869) 

OP-02501 (OPEN AF3870) 
OP-02501 (OPEN AF3870) 
OP-02501 (OPEN AF3870) 

OP-02501 (CLOSE AF3871) 

ADEQUATE SEP FOR FIRE IN 123 / 124 
ADEQUATE SEP FOR FIRE IN 123/124 
SPURIOUS CLOSURE NOT CREDIBLE 

14' 15 
14, 15 
14, 15 

14, 50 
14,50 
14,50 

14' 15 

2, 14 
2, 14 
SB 

ADEQUATE SEP FOR FIRE IN 123/124 2 
ADEQUATE SEP FOR FIRE IN 123/124 
ADEQUATE SEP FOR FIRE IN 123/124 
ADEQUATE SEP FOR FIRE IN 123/124 
ADEQUATE SEP FOR FIRE IN 123/1.24 
ADEQUATE SEP FOR FIRE IN 123/124 
ADEQUATE SEP FOR FIRE IN 123/124 
ADEQUATE SEP FOR FIRE IN 123/124 2 

N/A 

OP-02501 (FAIL OPEN AF6451) 
OP-02501 (FAIL OPEN AF6451) 
OP-02501 (FAIL OPEN AF6451) 
OP-02501 (FAIL OPEN AF6451) 
OP-02501 (FAIL OPEN AF6451) 
OP-02501 (FAIL OPEN AF6451) 
OP-02501 (FAIL OPEN AF6451) 

OP-02501 (FAIL OPEN AF6452) 
OP-02501 (FAIL OPEN AF6452) 
OP-02501 (FAIL OPEN AF6452) 
OP-02501 (FAIL OPEN AF6452) 
OP-02501 (FAIL OPEN AF6452) 

NOT REQUIRED FOR S/D 
NOT REQUIRED FOR S/D 
NOT REQUIRED FOR S/D 

NOT REQUIRED FOR S/D 
NOT REQUIRED FOR S/D 

OP-02501 (OPERATE ICS038A) 

OP-02501 (OPERATE ICS038B) 

OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 
OP-02501 (OPEN MS106) 

OP-0 2 501 (TRIP Pl4-2) 

1.7 
17 
17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 

17 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

18 

ADEQUATE SEP FOR FIRE IN 123/124 10 

H - required for hot standby C - required for cold shutdown H/ L - High/Low interface B - valve maintains boundary isolation N/A - not affected 
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Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA A TABLE 1 NOTES 
 

 
 4.A-36 FHAR Rev 27 10/2016 

1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates 
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates that High Impedance Ground Fault protection for the 480V 
AC Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent upstream breakers from tripping on a ground.  Additionally coordination for the 
following 480V AC MCC’s is provided: 

 
E11A   E12A   E15   F11A   F12B   F15  
E11C   E12B   E16A   F11C   F12C   F16A  
E11D   E14     F12A   F14  

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  An exemption is requested from the provisions of Appendix R Section III.G for not 
 having complete enclosure by a 3-hour barrier.  Train 1 cables run along the east wall of 
 124 into 123 in Cable Trays and the conduits they enter before going embedded in 
 Room 123.  Also, Conduits which run along the south wall of 124, the north wall of 123 
 and the east wall of 124 are separated from Train 2 Raceways (Cable Trays which are 
 located in the northwest corner of Room 124 and the other rooms of Fire Area A) by over 
 20 ft. with negligible intervening combustibles.  
 
11.  MCC F11E may trip due to a lack of coordination in associated circuit breakers.  The 
 only Safe Shutdown equipment affected by loss of MCC F11E are HPI Pump 2 Recirc  
 Valve (HP31) (not used) and LPI/HPI Crosstie Valve (DH63) (fail as-is).  Safe Shutdown  
 can be achieved in this fire area in spite of the loss of these components.  

 
MCC F11D may trip due to a lack of coordination in associated circuit breakers.  The 
only Safe Shutdown equipment affected by loss of MCC F11D are CCW Return HDR 2 
Valve (CC2649) and 125V DC Battery Charger (DBC2PN).  CC2649 will be manually 
operated and DBC2PN is not required for Safe Shutdown.  

 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe  
 Shutdown:  

ICS11A/B  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  

 
At least 30-minutes are available to complete the manual action.  
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13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  SFAS 
 also provides a level signal for the AFWS level control but either a high or low SG level 
 setpoint is adequate for SSD.  SFAS actuated components will not change state unless 
 both actuation output Channels (Ch 1/3 or Ch 2/4) or the air supply (where needed) is 
 lost.  
  
 Due to loss of power to Complimentary Channels, SFAS actuation could operate the 

following components: 
 

COMPONENT DESCRIPTION EFFECT  ACTION 
    

CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-1, -2 LPI Pump 1, 2 On Trip Bkr AC112 at C1 & Bkr 

AD112 at D1 
P56-1, -2 CS Pump 1, 2 On Trip Bkr BE111 at E1 & Bkr 

BF111 at F1 
P58-1, -2 HPI Pump 1, 2 On Trip Bkr AC111 at C1 & AD111 at 

D1* 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

HP02C, D HPI 1 Disch Vlv Open Operate from CR after Blocking 
SFAS (Trn 1 S/D only) 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip Bkr 
BE1171 at E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip Bkr 

BE1174 at E11B 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip Bkr 

BE1175 at E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip Bkr 

BE1177 at E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip Bkr 

BE1178 at E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 
 

* Don’t trip Breaker AC111 which stops P58-1 when shutting down using Train 1. 
 



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA A TABLE 1 NOTES 
 

 
 4.A-39 FHAR Rev 27 10/2016 

14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  

 
15.  The AFW Pump Discharge Cross-Connect Valves AF3869, AF3871 are normally closed.  
 These valves could spuriously open thereby diverting feedwater to the opposite non-  
 accredited S/G.  The AFW Pump capacities are sufficient for one pump to feed both 
 S/G’s.  However, to avoid overfilling the idle S/G, close the cross-connect valves.  Trip 
 Breaker BE1146 at E11E and close AF3869 for Train 1 Shutdown.  Trip Breaker BF1201 
 at F12A and close AF3871 for Train 2 Shutdown.  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS Inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   WC119 Open  
MU182  Close   WC120  Open  

 
Additionally, the following valves may need to be manually operated:  

 
MU10A  Open MU10A & Trip Bkr  MU59A  Open*  
 BE2262 at E22B  
MU10B  Open MU10B & Trip Bkr  MU59B  Open*  
 BE2263 at E22B  
MU11  Direct Flow to CWRT & Trip  MU59C  Open*  

 Bkr BE2278 at E22B   MU59D  Open*  
MU38  Open  

 
 



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA A TABLE 1 NOTES 
 

 
 4.A-40 FHAR Rev 27 10/2016 

RCP Seal Injection (See RCS Inventory Control for supply)  
 
The following valves may have to be operated:  

 
MU66A  Open   MU66D  Open  
MU66B  Open   MU214  Close  
MU66C  Open   MU216  Throttle  

RCS Letdown  
 
The following valves may have to be operated:  

 
CC1409  Open CC1409 & Trip Bkr  CC1407A  Open*  

BF1227 at F12A   CC1407B  Open*  
MU01A  Open MU01A & Trip Bkr  CC1411A  Open*  

BF1237 at F12A   CC1411B  Open*  
MU04   Open MU04 & Trip Bkr  MU02A  Open*  

BE2259 at E22B   MU02B  Open  
MU03   Open  

* See Note 13 for breaker to be tripped  
 
RCS Inventory Control  
 
For Train 1 Shutdown, HPIS Train 1 will be used.  The following manual valves will need 
to be operated:  (After 8-Hours)  

 
MU208  Open   HP26   Open  

 
For Train 2 Shutdown, Makeup Train 2 will be used.  The following manual valves will 
need to be operated to transfer MU Recirc to the BWST after aligning MU3971 to the 
BWST:  

 
MU208  Open HP1556  Open  
HP29   Open MU203   Closed (after other valves opened)  

 
17.  The AFWP flow Control Valves AF6451 and AF6452 are normally open and required to 
 be throttled for Safe Shutdown.  A review of the circuits indicates loss of control of these 
 valves.  Therefore:  for Train 1, fail open AF6452 by depowering the valve at D1P 
 Breaker D1P13 and use ICS038B for SG1 level control.  For Train 2, fail open AF6451 
 by depowering the valve at D2P Breaker D2P13 and use ICS038A for SG2 level control.  
 
18.  The AFPT Main Steam Cross-Connect Valves MS106A and MS107A are normally open 
 to provide a steam supply to the opposite train AFW Pump.  Since either one of the 
 S/G’s could be without level indication and overfilling an S/G could result in damage to 
 the AFW Turbines.  If required, for Train 1 Shutdown, trip P14-2 and for Train 2  
 Shutdown, trip P14-1.  
 
19.  The AFPT Main Steam Inlet Valve is normally closed and is required to be open for Safe 
 Shutdown.  A review of the circuit in the fire area shows that a fire in this area could 
 prevent the opening of MS106.  Therefore, trip Breaker D135 at D1NA and open MS106.  



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA A TABLE 1 NOTES 
 

 
 4.A-41 FHAR Rev 27 10/2016 

 
20.  The CCW Return Header Valves CC2645 and CC2649 are normally open and required 
 to be open to provide cooling to the Seal Return Cooler.  For Train 1, open Breaker 
 BE1161 at E11D and open/verify open CC2645.  For Train 2, open Breaker BF1161 at 
 F11D open/verify open CC2645 (after 8-hours).  
 
21.  The DHR Cooler Isolation Valves CC1467 and CC1469 are normally closed.  These  
 valves fail open on loss of air.  However, these valves are required to be closed when  
 CCW is aligned to the Seal Return Coolers and opened for DHRS Cooldown.  Before  

opening CC43, verify CC1467 for Train 1 and CC1469 for Train 2 is closed.  When  
 entering DHRS Cooldown, open CC1467 or CC1469 after CC43 is closed.  
 
22.  The CCW to Nonessential Inlet Iso Valve CC1495 is normally open.  Manual Bypass 
 Valve CC43 will be opened.  However, to preclude CCW Pump runout, CC43 has to be 
 closed before CC1467 or CC1469 is open (CCW to DHRS Cooler for Cooldown).  
 
23.  One Train of the CCW Line Inlet and Return Isolation Valves CC5095, CC5096, 
 CC5098 and CC5097 is normally open and required to be open to provide cooling for the 
 Letdown Coolers.  A review of the circuits indicates that spurious closure is possible.   
 Trip Breakers BE1226 & BE1227 at E12A and open CC5095 and CC5097 for Train 1.   
 Trip Breakers BF1106 & BF1119 at F11A and open CC5096 and CC5098 for Train 2.  
 
24.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01A, 
 CF01B before going below 700 psig.  
 
25.  Circuit 1PBE1234A provides 480V AC power to MCC E12E which, in turn, supplies the 
 ECCS Room Cooler Fans C31-4 and C31-5, MCC E12E also feeds the HPI Pump 1-1 
 AC Lube Oil Pump P197-1, the SG 1 Drain Valve MS611, and the HP1 Pump 1-1 
 Recirculation Line Isolation Valve HP32.  Therefore, Circuit 1PBE1234A is to be 
 protected with a 1-hour barrier to preclude the loss of power at MCC E12E.  
 
26.  PI-SP12B2 (SG 1-1 outlet pressure indication) does not remain available with power 
 from the NNI-X Automatic Transfer Switch.  The Essential Power cable for the normal 
 supply, YBU, is routed outside the fire area; however, when the Train 2 batteries 2P and 
 2N deplete, YBU is lost and the alternate power source, YAR, is not available due to its 
 non-essential supply.  Therefore, no SG 1-1 pressure indication is available following a 
 fire in Room 314, and an interim compensatory measure of an hourly fire watch in Room 
 314 is in place.  Corrective Action 2013-02276-5 tracks the resolution of this issue with 
 the lack of SG 1-1 pressure indication.  
 
27.  For a fire in Room 314, Train 1 HPIS flow transmitters and low level instrument cables to 
 the Control Room may be lost, as well as Pressurizer level indication (see Note 35), use 
 Reactor Coolant Pressure and Steam Generator 1 Level indication as an alternate 
 indication for measuring injection flow.  See CR 2016-03686 for additional information.  
 
28.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
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29.  DH Auxiliary Spray Stop Valve (DH2735) and Throttle Valve (DH2736) are normally 
 closed, in series, valves, one of which needs to remain closed to prevent 
 depressurization in DHR Cooldown.  Since DH2735 is unaffected by a fire in this area,  
 no action is required.  
 
30.  NOT USED  
 
31.  NOT USED  
 
32.  The Clean Waste Receiver Tanks (T15-1 & 2) are located in Rooms 123 and 124.  Due  
 to the low combustibles in these rooms and the automatic wet-pipe sprinkler system in 
 Room 124; T15-1 & 2 will not be damaged by a fire in these rooms.  
 
33.  A hot short in Circuit ACV1453C could cause spurious opening of the Clean Waste 
 Primary Demineralizer Inlet Valve (WC1453).  Fail closed WC1453 by isolating it and 
 bleeding off the air.  
 
34.  NOT USED  
 
35.  A fire in Room 314 could disable all Pressurizer level indicators except LRS-RC14 
 (Pressurizer Level Recorder).  However, when the Train 2 batteries 2P and 2N deplete, 
 YBU is lost and the alternate power source, YAR, is not available due to its non-
 essential supply.  Therefore, no Pressurizer level indication is available following a fire in 
 Room 314, and an iterim compensatory measure of an hourly fire watch in Room 314 is 
 in place.  Corrective Action 2013-02276-5 tracks the resolution of this issue with the lack 
 of Pressurizer level indication.  See also Note 27.   
 

The raceways for LRS-RC14 are in the Annulus and are wrapped with 3 hr. fire barrier.  
 
36.  TI-RC3B5 is a redundant means of monitoring the same variable (RCS Loop 1 Hot Leg 
 Temperature) as TI-RC3B6.  TI-RC3B5 is not affected by a fire in this area.  
 
37.  Service water is required to one containment air cooler for Safe Shutdown.  The Inlet 
 MOVs SW1366, 1367, and 1368 fail as-is.  Outlet Valves SW1356, SW1357 and 
 SW1358 fail open.  A loss of air causing the AOV to fail open on the standby cooler 
 could cause insufficient flow to the operating cooler.  Spurious closure can occur for any
 or all of the valves if a fire occurs in Room 314; after the fire is extinguished cooling can  
 be restored manually.  Containment air cooling is not required for 2-hours.  Procedures 
 provide guidance for placing the Train 1 (or Train 2 for a fire in East side of Room 123 or 
 124) in service, including opening BE1142 for SW1366 (BF1223 for SW1367), verifying 
 open SW1366 (SW1367) (SW331) then opening SW1356 (SW1357) and SW77 (SW81).   
 In all cases CAC3 will be isolated by SW325 (SW331).  
 
38.  Loss of YE2 will cause loss of SFRCS Cabinet C5761A, (SFRCS may actuate; see  

Note 14).  
 
Loss of YF2 will cause loss of SFRCS Cabinet (C5792A, (SFRCS may actuate; see 
Note 14).  
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39.  Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 will therefore 
 be manually operated to place the DHR System in service.  
 
40.  NOT USED  
 
41.  NOT USED  
 
42.  NOT USED  
 
43.  Provides Essential CCW to the Makeup Pump Cooler, bypassing CC1460.  
 
44.  The Pilot-operated Relief Valve (PORV) RC2A is normally closed and required to 
 operate to reduce pressure when shutting down on Train 1 with HPIS.  The PORV is 
 powered from Essential Train 2.  The power supply from the Train 2 batteries are not in 
 this area and the control cable (located in the Annulus) is protected with a radiant energy 
 shield.  The Train 2 batteries are available for 1-hour when shutting down on Train 1 
 which is adequate time to reduce RCS pressure below 1600 psig, HPIS can be used for 
 Inventory Control.  Therefore, reduce RCS pressure below 1600 psig using the PORV 
 before the end of 1-hour.  
 
45.  RC3716 provides control power to the High Pressure Seal Return closing relays for 
 CC4200 and CC4300.  Since CC4200 and CC4300 are not required for Safe Shutdown 
 in this area, control power is not required.  
 
46.  RCS Loop 1 High Point Vent Valves (RC4608A & B) are normally closed and are 
 required to remain closed in order to prevent uncontrolled blowdown via the High Point 
 Vents.  Since these valves are in series and RC4608B is not affected, blowdown will not 
 occur.  
 
47.  The Sample Valves RC239A/B and RC4632 or RC200 need to remain closed.  A 3 hr. 
 barrier is installed around the control cables for RC200, RC239 and RC239B.  The only 
 other way to have flow is to have a 3-phase hot short of the proper alignment on the 
 power cables of one of the valves AND either a second 3-phase hot short of the proper 
 alignment or a hot short of the proper polarity of a cable 3 penetrations away.  This is not 
 credible.  
 
48.  RCS Loop 2 High Point Vent Valves (RC4610A & B) are normally closed and are 
 required to remain closed in order to prevent blowdown via the High Point Vents.  The 
 penetrations for RC4610A & B are approximately 8 ft. apart (P2P5FI & P2C5CI on 
 Drawing E-362).  Penetration P2C5CI contains one other cable.  2CV4632A (E56B/47B 
 125V DC) for the normally closed and de-energized Cold Leg Sample Valve RC4632.  
 Penetration P2P5FI contains approximately 20 other cables; however, only one valve 
 needs to remain closed for the High/Low Pressure Interface.  

 
Spurious operations of both valves requires multiple hot shorts of the right polarity.  This 
is incredible because there is not available power source for RC4610B.  Also, the 
Makeup System is available and capable of maintaining RCS Inventory even if these 
valves did spuriously open.  
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49.  SW Discharge Valves to the Intake Structure (SW2929) & Forebay (SW2931) are two of 
 four SW Discharge Valves (SW2929 through SW2932), one of which is normally open 
 and depowered (controlled administratively) to ensure SWS discharge at all times. 

The sole concern is that at least one of these valves remains open, thereby assuring a 
service water flow outlet.  Since one of the valves is normally open and depowered, 
there is no concern associated with the possibility of spurious closure of SW2929 or 
SW2931 precluding SWS discharge capability.  

 
50.  The AFW Pump 1 Discharge to SG 1 Valve AF3870 is normally open and required to be 
 open for Safe Shutdown.  A review of the circuit indicates that this valve could spuriously 
  
 close thereby stopping feedwater flow to SG 1.  Therefore, trip Breaker D107 at D1PA 
 and open AF3870.  
 
51.  The Decay Heat Removal (DHR) Suction 1 Valve DH1517 is closed during normal 
 operations, but required to be open for DHR Cold Shutdown.  A review of the circuits 
 indicates loss of power to DH1517.  (Note:  If DH1517 spuriously opened, it would not 
 affect Safe Shutdown).  Therefore, manually open DH1517.  
 
52.  The Decay Heat Pump 1 BWST Suction Valve DH2733 is normally open and required to 
 be closed prior to going into DHR Cooldown.  A review of the circuit indicates loss of the 
 valve’s control circuit.  Therefore, manually close DH2733 and trip Breaker BE1121 at 
 MCC E11A.  

 
Due to the torque/limit switches possibly being bypassed by a hot short, the valve 
operator may be damaged.  If this occurs, procedures instruct plant personnel to remove 
the operator, replace it with a dedicated spare operator, and then manually close the 
valve.  Since this valve is only needed to go to cold shutdown, GL 86-10 allows repairs 
to be made.  

 
53.  For each 4kV Safe Shutdown component, the ammeter/overcurrent protection cables 
 and the power cables are evaluated to ensure that a fire cannot cause a loss of an entire 
 Safe Shutdown Train (e.g. Essential Switchgear Bus C1 or D1) due to a power cable 
 fault and a simultaneous loss of overcurrent protection on the same accredited scheme.   
 

A trip of an individual load due to a hot short on an ammeter/protection circuit is also 
 evaluated.  Train 1 and 2 circuits are both routed in Fire Area A, but do not impact Safe  
 Shutdown for the following reasons:  
 

System Component Power Cable AM Scheme 
    
AFWS P241 BPAD210A BCAD210E 
  Outside A Not Req’d for SSD 
    
CCWS P43-1 1PAC113A 1CAC113B 
  Embedded Adeq Sep for Fire 
   Outside 123/124 
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System Component Power Cable AM Scheme 
    
 P43-2 2PAD113A 2CAD113B 
  Embedded Adeq Sep for Fire 
   Outside 123/124 
    
 P43-3 1PAC108A 1CAC108B 
  Outside Fire Area Adeq Sep for Fire 
   Outside 123/124 
    
  2PAD108A 2CAD108B 
  Outside Fire Area Not Req’d for SSD 
    
  3PACD1A 2CAD108B 
  Outside Fire Area Not Req’d for SSD 
    
DHRS P42-1 1PAC112A 1CAC112B 
  Wrapped Adeq Sep for Fire 
   Outside 123/124 
    
 P42-2 2PAD112A 2CAD112B 
  Adeq Sep for Fire Adeq Sep for Fire 
  Outside 123/124 Outside 123/124 
    
ESSPWR C1 Cable Bus 1CABDCIL 
  Outside Fire Area Adeq Sep for Fire 
   Outside 123/124 
 D2 Cable Bus BCAD2031A 
   BCAD2033B 
  Outside Fire Area Not Req’d for SSD 
    
HPIS P58-1 1PAC111A 1CAC111B 
  Wrapped Adeq Sep for Fire 
   Outside 123/124 
    
 P58-2 2PAD111A 2CAD111B 
  Adeq Sep for Fire Adeq Sep for Fire 
  Outside 123/124 Outside 123/124 
    
MUPS P37-2 2PAD105A BCAD105B 
  Embedded Adeq Sep for  
   Fire in 123/124 
    
SWS P3-1 1PAC107A 1CAC107B 
  Outside Fire Area Adeq Sep for Fire 
   Outside 123/124 
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System Component Power Cable AM Scheme 
    
 P3-2 2PAD107A 2CAD107B 
  Outside Fire Area Adeq Sep for  
   Fire in 123/124 

 
 
54. Spurious operation of the Motor Driven Feed Pump (MDFP) P241 is possible due to hot 

shorts on control cables in this fire area.  Manual Operator Action to close locked valve 
FW6398 shall be taken to preclude overfill of the credited Steam Generator. 
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  AB  
 

TRAIN ACCREDITED FOR SHUTDOWN:  2 
 
 
4.6.AB.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
 
ROOM 
No. 

 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION 
MAN/AUTO 

     
105 ECCS PUMP RM 1-1 2,000 Y MAN 
113 DECAY HEAT COOLER ROOM 857 Y MAN 
113A HATCH AREA 15,790 Y MAN 
127W ANNULUS SPACE (WEST) 8,678 Y MAN 
202 PIPEWAY AREA 400 Y AUTO 
208 NO. 1 MECH PENETRATION 

RM 
5,613 Y AUTO 

208DC DUCT CHASE 0 N MAN 
225 MAKE UP PUMP ROOM 17,538 Y MAN 
226A VESITBULE 400 N MAN 
303 NO. 3 MECH PENETRATION 

RM 
8,575 Y AUTO 

303PC PIPE CHASE 0 N MAN 
AB3 AUX BLD STAIRWELL (CENT) 8,000 N MAN 
 
...................................................................................................................... 
 
4.6.AB.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA AB 
 
The following components are located in fire area AB. 
  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
AFWS  1 AF608 MOV AFW TO SG1 ISO VLV 
CCWS  1 CC1467 SOV DHR CLR 1 OUT ISO VLV 
  2 CC1469 SOV DHR CLR 2 OUT ISO VLV 
CSS  1 CS1530 MOV CTMT SPRAY ISO VLV 
  1 P56-1 PUMP CS PUMP 1 
DHRS  1 DH01B MOV LPI LINE 1 VLV 
  2  DH09A MOV CTMT SUMP ISO VLV A 
  1 DH09B MOV CTMT SUMP ISO VLV B 
  2 DH13A SOV DH CLR 2 BYPASS VLV 
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FIRE HAZARDS ANALYSIS 
 
4.6.AB.2  Cont. 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
DHRS  1 DH13B SOV DH CLR 1 BYPASS VLV 
  2 DH14A SOV DH CLR 2 OUT VLV 
  1 DH14B SOV DH CLR 1 OUT VLV 
  1 DH2733 MOV DH PUMP 1 BWST SUCT VLV 
  2 DH2734 MOV DH PUMP 2 BWST SUCT VLV 
  1  DH64 MOV LPI/HPI CROSS-TIE VLV 
  1  E27-1 CLR DHRS COOLER 1-1 
  2 E27-2 CLR DHRS COOLER 1-2 
  1 P42-1 PUMP DHR/LPI PUMP 1 
HPIS  1 HP02C MOV HPI 1 DISCH ISO VLV 
  1 HP02D MOV HPI 1 DISCH ISO VLV 
  1 HP32 MOV HPI PMP 1 RECIRC VLV 
  1 P197-1 PUMP HPI PMP 1 AC LO PUMP 
  1 P197-2 PUMP HPI PMP 1 DC LO PMP 
  1 P58-1 PUMP HPI PUMP 1 
MUPS  1 E26-1 CLR RCP SEAL COOLER 1 
  2 E26-2 CLR RCP SEAL COOLER 2 
  1/2 HP1556 MAN MU RECIRC TO BWST 
  1  HP26 MAN HPI TO RCP SEALS 
  1/2 HP29 MAN MU RECIRC TO BWST 
  1/2 MU03 SOV RC LETDOWN ISO VLV 
  1/2  MU04 MOV LETDOWN PRESS REDUCING VLV 
  1/2  MU19 SOV SEAL INJ INLET ISO VLV 
  2 MU203 MAN Recirc to Seal Return Stop Valve 
  1 MU206 MAN Recirc to Seal Return Stop Valve 
  1/2 MU208 MAN HPI TO RCP SEALS 
  1/2 MU214 MAN SEAL INJ INLET MANUAL ISO VALVE 
  1/2 MU216 MAN SEAL INJ INLET ISO BYPASS VALVE 
  2 MU32 FCV RC MU ISO VLV 
  1/2 MU38 SOV RCP SEAL RETURN ISO VLV 
  2 MU3971 MOV RC MU PUMP SUCT VLV 
  1 MU6405 MOV RC MU PUMP SUCT VLV 
  2 MU6406 AOV MU RECIRC ISO VLV 
  1 MU6407 AOV MU RECIRC ISO VLV 
  2 MU6408 MOV MU CROSS CONNECT ISO VLV 
  1 MU6409 MOV MU CROSS CONNECT ISO VLV 
  1 MU6419 MOV MU DISCH VLV 
  2 MU6420 MOV MU32 BYPASS VLV 
  1 MU6421 MOV MU CTMT ISO VLV 
  1/2 MU66A AOV RCP 2-1 SEAL INJ ISO VLV 
  1/2 MU66B AOV RCP 2-2 SEAL INJ ISO VLV 
  1/2 MU66C AOV RCP 1-1 SEAL INJ ISO VLV 
  1/2 MU66D AOV RCP 1-2 SEAL INJ ISO VLV 
  1 P-371B PUMP MUP 1 MAIN LO PUMP  
  1 P-371C PUMP MUP 1 AUX LO PUMP 
  1 P-371D PUMP MUP 1 AUX GEAR LO PUMP 
  2 P-372B PUMP MUP 2 MAIN LO PUMP 
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FIRE HAZARDS ANALYSIS 
 
4.6.AB.2  Cont. 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
MUPS  2 P-372C PUMP MUP 2 AUX LO PUMP 
  2 P-372D PUMP MUP 2 AUX GEAR LO PUMP 
  1 P37-1 PUMP MU PUMP 1 
  2 P37-2 PUMP MU PUMP 2 
  1 P371A PUMP MU PMP 1 MAIN GEAR LO PMP 
  2 P372A PUMP MU PMP 2 MAIN GEAR LO PMP 
SFRCS  1/2 PDS2686A PDS CH 1 MN FW < SG1 PRESSURE SWITCH 
  1/2 PDS2686B PDS CH 3 MN FW < SG1 PRESSURE SWITCH 
  1/2 PDS2686C PDS CH 2 MN FW < SG1 PRESSURE SWITCH 
  1/2 PDS2686D PDS CH 4 MN FW < SG1 PRESSURE SWITCH 
 
 
 
………………………………………………………………………………………………… 
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4.6.AB.3  Fire Propagation Control  
 
Fire Area AB is located in the Auxiliary Building consisting primarily of the western half of the 
first 4 levels (545’, 555’, 565’, 585’) of the Aux Bldg and the western half of the Containment 
Annulus, as shown on drawings A-221F through A-223F.  The area includes numerous rooms, 
pipe/cable chases and ventilation openings which prevent further subdivision by 3-hour fire-
rated barriers.  The major openings are discussed below.  
 
There is an 8 ft. x 10 ft. Pipe Chase opening located between Room 303 and Room 105 which 
runs through the floor and ceiling of Room 208.  This opening is used as a flow path for the 
Emergency Ventilation System (EVS).  Fire suppression systems have been installed in Rooms 
303 and 208.  
 
The Room 208 is located on Elevation 565’-0” of the Auxiliary Building.  There is an opening in 
the east wall allowing access to the Annulus.  A wire door is located in the opening, which is 
approximately 4 ft. wide x 7 ft. high.  The opening is used as a flow path for the EVS.  
 
There is an opening in the north wall of 303 allowing access to the Annulus.  A wire door is 
located in the opening, which is approximately 4 ft. wide x 7 ft. high.  The opening is used as a 
flow path for the EVS.  
 
A fire that originates in this fire area will be contained in the fire area.  This fire area is enclosed 
by 3-hour rated concrete walls (except as noted below).  
 
In order to preclude any direct flame/fire communication between ECCS Pump Room 105 (Fire 
Area AB) and ECCS Pump Room 115 (Fire Area A) through an opening into Room 113A (Fire 
Area AB), a 3-hour fire-rated door assembly (Door 119A) was installed to protect the opening.  
Fire Door 119A is held open, in order to accommodate HVAC considerations, by an 
electromagnetic door holder/closer.  Upon actuation of the smoke detection system in either 
ECCS Pump Room (115 or 105) or Room 113A (located between Rooms 105 and 115), the 
electromagnetic door holder de-energizes, releasing the door allowing the mechanical door 
closer to bring the door to a closed position.  
 
The Annulus (Rm 127) is divided in half.  One half is in Fire Area A, the other in Fire Area AB.  
There are no fire barriers separating the two halves, but, based on the low combustible loading 
in the Annulus and the large spatial separation between the combustibles in one half to the 
other half, a fire would not propagate from one half of the Annulus to the other half.  
 
The Annulus is separated from Containment by the steel pressure vessel.  Based on the 
construction and low combustible loading, a fire will not propagate from the Annulus to 
Containment.  
 
There is an HVAC duct which penetrates the wall between Room 105 and Stairwell AB3.  The 
penetration does not contain a fire damper due to the physical impossibility of installation.  
Room 105 and Stairwell AB3 are both in Fire Area AB.  Due to the construction of the Ductwork 
and the low combustible loading in the area, a fire will not propagate from Room 105 to AB3.  
 
There is an equipment removal hatch in the ceiling of Room 113A to Room 227 (Fire Area G).  
Based on the construction and the low combustible loading, a fire will not propagate from one 
area to the other.  
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There are several penetrations which have penetration seals that do not meet the test 
configurations or penetrations with small annular gaps (too small to seal properly).  These 
nonrated openings have been evaluated and will not allow the propagation of a fire.  
 
Rooms 113 and 113A have structural steel which does not have a 3-hr fire rating.  A detailed 
analysis shows that the steel will not fail based on the combustible loading in these rooms. 
  
Room 105 has structural steel which does not have a 3-hour fire rating.  A detailed analysis 
shows that only the columns would fail in a fire in Room 105.  The bottom 15 ft of the columns 
will be protected with 3-hour fire-proofing.  Rooms 202, 208 and 303 have structural steel which 
does not have a 3-hr fire rating.  Based on analysis of the combustible loadings and automatic 
wet-pipe sprinklers in these rooms, the steel will not fail.  
 
5.6.AB.4  Fire Detection and Suppression  
 
Fire Area AB consists of various rooms and/or plant areas.  The following areas have detection:  

 
1.  ECCS Pump Room 105, Fire Detection Zone FDZ 105  
 
2.  Decay Heat Cooler Room 113, Fire Detection Zone FDZ 113  
 
3.  Hatch Area Room 113A, Fire Detection Zone FDZ 113  
 
4.  Pipeway Area Room 202, Fire Detection Zone FDZ 208  
 
5.  No. 1 Mechanical Penetration Room 208, Fire Detection Zone, FDZ 208.  
 
6.  No. 3 Mechanical Penetration Room 303, Fire Detection Zone, FDZ 303.  
 
7.  Annulus Space (West) Room 127W  
 
8.  Makeup Pump Room 225  

 
The following rooms are provided with automatic wet-pipe sprinkler systems:  

 
1.  No. 1 Mechanical Penetration Room 208  
 
2.  No. 3 Mechanical Penetration Room 303  
 
3.  Pipeway Area Room 202  

 
Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawings A-221F through A-231F.  
 
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
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4.6.AB.5  Fire Area Safe Shutdown Summary  
 
Train 2 will be used for Safe Shutdown in Fire Area AB.  Safe Shutdown will be accomplished 
using the High Pressure Injection System (HPIS) along with the Pressurizer Vent Path (RC200 
and RC239A) for Reactor Coolant System Inventory Control, the Makeup and Purification 
System (MUPS) for a Letdown path and HPIS Seal Injection for RCP Seal Cooling.  The RCP 
seals will be restaged using flow through the RCP Seal Return line.  
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SO NOT POSSIBI,E

-02s01 (TRIP P14-1)

oP-02501 (TRrP Pr.4-L)

N/A

oP-02501 (TRrP P14-1)

N/A

N/A

N/A

N/A

02501 (OPB{ CC1407A)
0250I (OPm{ CC14o7A)
o2s01 (OPEI CC1407A)
250t- (oPm{ cc1407A)

-02s01 (oPEN CC1407A)
-02501 (OPEII CC1407A)

-o2so1 (OPBI CC1407B)

2 DISGI TO SG2

To sc2 ISo lrLV

2 FI.OW CTRL lrLV

FI.OW STRL VLV

FO

FO

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

IS

IS

IS

IS

sov

MOV

MOV

MOV

sov

F

II

F

EE

E

F

II

II

II

D

D

D

'l

A

D

UA
01
01
01
01

o

o

o B

B

1

2

2

2

1

2

1/2

L/2

L/2

o

1/2 U

L/2

1CBET175C
1CBE1176D
1PBE1176A
1PBE1].75B
P1C2tJ(
P1C2MX

025
025 01

(OPE.I
(OPEN
(OPEN
(oPEli
(OPE{
(OPB'I

cc1411A)
cc14 I 1A)
cc14t 1.A)
cc1411A)
cc1411A)
cc1411A)

L4

13

24

5C,26

14

14ON

QN

ON

ON

tl2

Llz

FI]NC

o/F

o/F

o o

A.s IS

1CBEL 17 3C
1CBEl 1 ? ]D
1PBEl173A
1PBEl1?38
PIC2IJ(
P1P2MX

02s01
0250 1
o2501
025 01
02501
02s 01

OP
OP
OP
OP
OP
OP

(OPEN
(oPmr
(OPEI
(OPBI
(OPEN
(OPE}I

(OPEhI
(OPE'I
(OPBI
(oPEIrI
(OPBI
(OPBI

cc1407A)
cc1407A)
CCI4O?A)
CCI4oTA)
cc140?A)
cc1407A)

CCl4O7B

cc14 0 9

cc14 10

CC1411A

Ot,T ISO VLV FROM CTI4T

TO LETDOI.IN CI.R 1 IN VLV

H

H

H

E

NONE

NONE

NONE

oP- 02501 (OPEX.I CC140?B)

1 C IS

IS

IS

olc
CC.W TO LETDOIO,I CI,R 2 IN \rLV

CC"V'I INLEE ISO lT,V TO CTI,IT

CC1J INLET ISO VtV TO CTMT

CC TO MU PMP IIDR IN \rLV

crR 2 ouT rso vl,v

2D

L/2 cc1411A)
cc1411A)
cc1411A)
ccl411A)
cc1411A)
cc1411A)

oP- 02501
oP-02s01
oP-02501
oP-02s01
oP-02501
oP- 025 0 1

13
13
13
L3
t?
13

02

o2s

LEGEND

H NQNE

TRAIN 1&2 H NONE

2CV1459A

cc14 1 18

cc145 0

cc14 6 9

MOV

sov

IS 02501 (OpE{ CC14118}

B8-0145

-02s01 (OPSRATE CC1469)

oP-02501 (OPEN CC1411B)

N/A

501 {OPERATE CC1459)

o {M} FC

o FO

H - reguired for hot standby C - reguired for cold shutdown

olc

H/L - High/r,ow interface

4.43- ?

B - valve maintains boundary isolation N/A - not affected

REV. 28
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FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN AI{ALYSIS
FIRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOWN

DAVIS BES4.6.A8.6 TABLE]-

DeEailed Analysis

SYSTEI"I COMPONBIT DESCRIPTION CIRCUIT INTERI,OCK REQUIRED CHANGETYPE

sov

NORM
MODE

SHUT COMPON
INFO

FAIL BACK UP FOR

FO

IS

.IUSTIFICATION NOTES

L2,26

t2,26

ccws cc1469 CI,R 2 OI]T ISO VLV

Jt(I Cltl HX 2 OUT vl-v

NON-ESSE{TIAI IN ISOL (SEAL RETURN)

CC RETURN HDR 2 1rLV

Nonessential CCW IsolaE.ion valve

sential CCfl bl?ass valve

HDR 2 IN ISO VLV

LIIIE 2 RET ISO lrLV

FLoW SWITCI{ CCI{S PT]MP

FIPI., SWITCI{ CC'WS PIJHP

FIOW SWITCI{ CC'!',S PI]IVIP

CCII PI'MP 2

CCAJ PT'MP 3

CORE FIOOD TK 2 ISO VLV

FI.OOD TK I ISO VLV

CTRM EI,IS FAN 2

sxRM EMERG A,/c uNrr 2

CREVS CONDEISER T'NIT 2

CT'I4T SPRAY ISO \ILV

(s33-2) rN vw

gN,fT SPRAY ISO VLV

- 02501
- 0250 1
-02501
-Q2501
-02s01

cc1469)
cc1469)
cc1459)
cc1469)
ccL469)
cc1469)
cc1469)

025 0r.
025 01
02501
02501
02501
0250 t
02501

cc1469)
cc1469)
cc1459)
cc1469)
cc1469)
cc1469)
cc1459)

5C,26
54, lb
54,25
5C,25
26
26
25

o

C

o

o

C 2CV14 6 98
2CV14 5 9C
29v1469D
2CV14598
8V1469
w1469
sv1469

02501
02501 (OPERATE

(OPERATE
(OPERATE
(OPERATE
(OPERATE
(OPERATE

(CIOSE
(CIPSE
(CIOSE
(CIOSE
(CIOSE
(CI,oSE
(crosE
(crosE

(OPERATE
(QPERATE
(OPERATE
(OPERATE
(OPERATE
(OPERATE
(OPERATE

(cr0sE
I.LH>E
(cr,osE
(cr.osE
(cr-osE
(CIOSE
(closE
(closE

CC14?4

ccl4 95

cc2549

CC4 3

ccs 0 95

ccs098

Frs1422D

FIS1427D

FIS1432D

P43-2

p4l-3

CFO TB

MAN

sov

MOV

sov

MQV

.I

u

A

H

H

H

H

H

H

H

H

H

H

H

H

C

c

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

OP.O2501 (OPERATE CC43)

/A

oP-02s01 (oPERATE CC43)

A

oP-02501 (OPERATE CC43)

N/A

N,/A

N,/A

N/A

N/A

o

a/c
o

IS

IS

IS

IS

IS

HPIS TRAIN 1&2

6-1

B

B

B

C

C

o/c

o/c
ON

AS IS

OFF

FS

PUlIP

PUMP

MOV

MOV

FAN

T

T

T

T

T

ON

QN

o/E

o/F

CFS

CREVS

o C YC

I5c 1CBEl 1 52C
ICBEI],52D
I.SVCFOIBC
lCVCFOlBD
1PBE1152A
1 PBEl 1628
FIC2I,x
PlP2MX

NONE

NONE

NONE

].CBE11568
1-C:8E115 6 C
1CBE1155E
1CBE1155F
1CBEl 15 6G
].P88115 6A
EV1s30
EVDHO98
MV153 0
NV1530

2CBF1147F

oP-02501
oP-02501
oP-02501
oP-02501
oP-02501
oP-o2501
oP-02501
oP- 02501

CFOlB}
CFOT.B}
cFo1B)
CFOlB}
CFOlB)
CFOlE)
CFOlB)
cFo18)

-02501
-02501
-0250r"
-02501
- 0250 1
-02501
-02501
- 02s0 1

22
22
22
22
22
22
22
22

CF'O 1B )
CFOlB)
CFOlB)
CFOlB)
CFOlB)
cFo18)
cF0 18)
CFOlB)

OP
OP

czt-2
s33-2

HH

I{H

}IH

AB

OFF

OFF

C

H

H

H

H

N/A

N/A

N/A

CSS cs1530

cs153 1

LEGEND

C oP- 025 0 1
oP-0250I
oP- 02s 0 1
oP-02501
oP-02501

P55-1
P55-1
P56-1
P56-1501

501
501

(TRIP
(TRIP
(TRIP
(TRIP
(:rRIP
(TRIP

P56-r"I
P56-1)

Ps6-1)
Ps5-1)

13
13
13
13
13
13
13
13
13
L3

t3

0250 1
02s0 1

(TRIP P56-1
(TRIP
(TR]P
(IRIP

P55- 1

IS P56-2 02501 (TRrp P56-2)

REV.28

2

1

2

Ll2

Ll2

2

2

2

2

tl2

2

2

2

1

2

2

1

2

H - required for hot standby C - reguired for cold shuEdoun

C

H/L - High/Low interface

4.AB- I

B - valve maintains boundary isolation N/A - not affected
REV.29



FIRE HAZARDS ANA],YSIS

SAFE SHUTDOWN ANAIYS]S
FIRE AREA : AB

TRATN 2 IS ACCREDITED FOR SHUTDOI,{N

DAVIS BESS]4.5.A8.5 TABLEI

Detaifed Analysis

SYSTB4 COMPONE]'IT DESCRIPTION LOC NORH SHUT
MQDE

FAIL
MODE

BACK UP FOR CIRCLIIT INTERiPCK

7A

REQUIRM CHANGETYPE COMPON
TNFO

.]USTIFICATION NOTES

css

DHRS

cs1.53r

P56-1

C Ps6-2

cs1530

SPRAY ISO VLV

CS PT]MP 1

CS PI,JMP 2

I,INE 2 \ILV

CTI{T SUMP ISO VLV B

? -02501 (TRrP P55-2)
-02s01 (TRrP P55-2)

13
L3

I"3
13
13
13
13
13
13

13

5C
5C
5A
5U
5A
5C
5C
5C

PIJMP

MOV

sov

E oP- 02501
oP-02501
oP-02501
oP-02s01
oP-02501
oP-0250r.
oP-02501

P56'1)
Ps5-1)
Ps5-1)
Ps6-1)
Ps6 - 1)
Ps6-1)
Ps6 - 1)

-02501
-02501
- 0250 1
*02s01
-02501
- 025 01
- 02501

Ps5-1)
Ps6-1)
Ps6-1)
Ps5-1)
Ps6- 1)
Ps6-1)
Ps6-1)

(TRIP
(TRIP
(TRIP
("RIP
(TRIP
(TRIP
(TRIP

oP-02501 (TRIP Ps5-2)

MOD

MOD
MOD
MOD
MOD
MOD
MOD

(opElrl
(OPEN
(OPE.I
(oPEX't
(OPBI
(OPEX-I

oP-02501 (TRrP Ps6-2)

N/A

VALVE DE.ENERGIZM

(TRIP
(TRIP
(TRIP
(TRIP
(TRIP
(TRIP
(TRIP

OP
OP
OP
OP
OP

DHOlA

DHOTA

DHO9A

ISO VLV A

ST'MP ISO VLV A

P56-2

DHO98

PUMP

MOV AS IS

A.s IS

A5 IS

BH

A.EI

C

C

C

IS

o C

I{

H

o

C

18

89-0089
89-0089
89-0089
89-0089
89-0089
89-0089
89-0089
89-0089

DE-E}IERGIZED
DE.EIIERGTZM
DE-BIERGIZED
DE-EIIERGIZM
DE-BIERGIZM
DE-MIERGIZED
DE-ENERGIZED
DE-BTERGIZED

t8
18
18
18
1B

18
18

89-0089
89-0089
89-0089
89-0089
89-0089
89-0089
89-O089
89-0089

DE-ENERGIZED
DE-E}TERGIZED
DE-EIERGIZED
DE-E{ERGIZED
DE- ET'{ERGI ZED
DE-ENERGIZM
DE-EHERGIZM
DE-ENERGIZED

1B
L8
18
18
18
L8
18
18

VAI.VE
VAj.1/E
VAIVE
VATVE

NORT4 SUCT LINE VLV

NORH SUSI LINE VIJV

o/c
o/c

AS IS

AS IS

BH

E/L C

LC

25DH11

DH12

oP-02501 (OPEN DH21 & 23)

oP - 0250 1 DI]z1
DH2 I
DH21
DHz1
DH21
DH21

DE.ENERGIZM

SOV WITII OPE{ CONTAMS
SOV WITH OPBI CONTAC:TS
INDICATION ONLY
SOV WITII OPBI CONTAC]TS
INDICATION ONLY
SPI]RIOUS ASMIATION NOT CREDIBI,E
SPURIOUS ACTUATION NOT CRMIBLE
SPURIOUS ASTATION NOT CREDIBLE

SOV WITH OPEI{ CONTACTS
SOV WITH OPEI.I CONTACTS
INDICATION ONLY

WITH OPEN CONTACTS
INDICATION ONLY

WITH OPEN CONTAC'IS
ACTUATION NOT CRED]BLE
ACTUATION NOT CRMIBLE
ACTUATION NOT CRDIBLE

02501
0250 1
02s 01
o25 01
025 01

& rJ I
& 23)
6. 23)
& 23)
& 23)
& 2l)

DE-E$IERGIZED
DE-EX'IERGIZED
DE-E{ERGIZM
DE-$IERGIZED
DE-MIERGIZrc
DE-EIIERGIZED

25
25

25
2q
25

5C
5C
5A
5C
5A
5C
5C
JL

DH13A CLR 2 BYPASS \TLV

DH14A DH CI,R 2 OUT lrLV

LEGES.ID

2 cC

sov AB o FO C

2CBFl 14?G
EVDHO9A

ICBEl1lD
1CBE1 1 1F
1CBE111G
1PBE111A
sv153 0
MPo56 1
NPO561

2CTIF1148J

2CBF1J.428
2CBF1142C
2CBF1142D
2CBFl l-42,I
2PBF1142A
EVDHO9A
MVDHO9A
NVDHO9A

1CBE1 1 128
1CBE1 1 1 2C
1cBE1112D
1CBE1112J
1PBEl 1 124
EVDHO98
M\TDHO9B
NVDI{O98

1CBE1 1 8 3C
1CBE1183D
1PBE1 1 8 34
1PBE1I838
P 1C2II(
P1PzMX

2CVDH13AA
2C1/DH13AB
2SVDH13AC
2CVDH13AD
2C1/DH13AG
EV14 6 9
NVDHl3A
silDH13A

2CVDH14AA
2CVDH].448
2SVDH14AC
2SVDH14AD
2CVDH14AE
2CVDH14A.F
EVl469
NVDHl4A
s\rDlt14A

NONE

NONE

NONE

H - required for hot standby C - required for cold shutdown H/L - Hj-gl:/r-c,,,t interface
4.AB- 9

B - valve maintains boundary isolation N/A - not affected

REV_ 28REV.29



4.6.AB.6 TAELE1

Detailed Anal-ysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN AITALYS IS
FIRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOWN

DAVIS BESS

SYSTEM COMPONENT

D}IRS

DHz?35

DESCRIPTION CIRCLIIT INTERLOCK REQUIRED C}IANGELOC NORM SIIuI FAIL
MODE

IS

IS

OFF

OFF

OFF

N/A

N/A

N/A

OFF

COMPON
INFO

BACK UP FOR ,ruSTIFICATTON NOTES

DH15 1 8

D}I2734

NORM SUCT LINE 2 \rLV

Pul,lP 2 BvJST SUCT l/LV

c

C

C

2

C

o

C

2CBF1 12 9G 734 oP-02501 (OPEu DH15r8I 02501 (OPElr DHr"518) 27

27
2'.t
)a

27
2'l

5C
5B
5C
5B

2CBF1134D
2CBF1134E
2CBF1134F
2CBF1134G
2PBF],1344
EI./2714
t4v2734
IW2734

025 0
025 0
025 0
02s 0
025 0
0250
0250

18

oP- 02 50 1
oP-02501
oP-02501
oP- 02501
oP- 02s0 1
oP- 0 250 1
oP- 02501
oP-02501

(oPEr
(OPEN
(OPEN
(OPEN
(oPE{
( oPEt{
(OPE'r
(oPmI

DH2?34)
DHz?341
DH2?34 )
DH2734l
DH2734)
DH2734l
DH2734 )
DH2734 ) -0250

(OPB'I
(OPE*I
(OPE.I
(OPBI
(oPm{
(OPBI
(oPsr
(OPE{

DHz ?34 )
DHz734 )
DH2734 )
DH2774]
DH2734t
DH2734 )
DH27j4 )
DH2734)

AUX SPRAY STOP \rLV

DH ATJX SPRAY TI{R.TL lrLV

LPr,/HPr CROSS-TrE \rLV

DHRS COOTER 1-2

DIR/LPI PI.,MP 1

PUt'tP 2

MOV D 1gBE1L55C
1PBE1155A
PlCzMX
PlPzMX

t/2 C cIS SO NOT CREDIBLE
SO NOT SRMIBLE
SO NOT CREDIBLE
SO NOT CREDIBI,E

DH2?3 5

DH63

Ea7-a

P42-r

MOV

MOV

\/z
C

IS

IS

C

c

BC NONE

NONE

NONE

NONE

c

o/F OFF

F OFF

2CBF1195C
2CBF1195D
2PBF1195A

oP-02501 (closE DH63)
(CIOSE DH63 )
(CIOSE DH53)

501
QP-02501

02501 (TRIP P42-2)

oP'02501 (CI.oSE DH53)
oP-o2501 (CrpsE DH63)
oP-02501 (Cr-OSE DH63)

oP-02501 (TRIP P42-r)
oP-02501 (TRrP P42-l)
oP-02501 (TRrP P42-1)
oP-02s01 (TRrP P42-1)

oP-02501 (TRIP P42-2)

)1
)1
27,tL

CLR FIINC N/AFUNC IOW COMBUSTIBI,E IOADING IN AREA

l-cAc112E
1PAC112A
MP04 2 I
NPo421"

02s01
0250 1
0250 1
02501

(IrRIP P42_1
(TRIP P42 - ].
(TRIP P42-1
(TRIP P42-1

13
13
t3
13

P42-2 PUMP

sov

C

H

H

H

H

H

H

H

H

C

H

H

H

H

H

H

H

A

A

A

O

o

ON

ON

ON

ON

ON

ON

ON

ON

2

13

EDG

ESSPWR 2N

LEGEND

2 AIR

START

START

START

START

START VLV

RC\rR 1-2-1

RS/R L-2'2

RCVR 1-2-1

RC18. 1-2-2

DISCH

DISEI

REI.AY

BEI.AY

VLV

1/LV

vLv

vw

DAr148A/B

D42989

DA2994

DA52

DA53

K5-2

P148-2A

P148-28

Pl95-2

P20L-2

P205-2

s207 - 01

s201 -o2

s207 - 03

s207 -04

EDG

Pt]li1P

PTMP

PUMP

PUMP

PT'MP

MTR

MTR

IfTR

MTR

C

o

o

o

o/F

o/r
o/F

OFF

o/F

o/F
OFF

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

J

J

.T

J

!,

',
J

BN

'J

J

J

N/A

N/A

N/A

N/a

N/A

N/A

2

2

2

EMERG DIESET GMIERATOR 2

EDG JACKEI WATER PUMP (RIGHT}

MG 
'IACKET 

WATR PI'MP (I,EFT)

MG FTIET OIL TRANSFER PIJMP 2

EDG 1-2 M/D FUEI, OIL PI,'MP

EDG 1-2 E/D FIIEI, OIt PIJ}4P

EDG 2 ATR START MOTOR

EDG 2 AIR STNRT MOTOR

EDG 2 AIR START MOTOR

EDG 2 AIR START MOTOR

125VDC STATION BATTERY

P205-2

P20]--2

A

A

A

BATT

B - valve maintains boundary isolationH/L - High/I-ow interfaceH - required for hot standby C - reguired for co.Id shutdown

4 . A.EI- tO

N,/A - noE. affecced
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4.6.A8.6 TABLE1

Detailed Anal-ysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN A}TALYSIS
FIRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOWN

DAVIS BESS

SYSTEM COMPONBIT DESCRIPTION CIRCUIT INlTERI,OCK REQUIRED CEANGEr.oc NORM SHUT FAlL BACK UP FOR

D2

COMPON
INFO

JUSTIFICATION NOTES

ESSPWR

BUS B

c3616

c3629

c3630

c4602

c4625

c5705

c5715

c5717

c5755C

c5755D

cs755E

c5755G

c5756D

C5?59C

c5750D

C5?5IA

c5762A

C5 ? 62C

cs 7 62D

c5 7 53D

c5't92

C5 ? 92A

c57 98

c6?o9

c5?15

cDF'.- 114- 1

oF-12A-1
D1

D2

D2N

12sVDC STATION BATIERY

13.8 KV SWITCHGEAR (BREAKER HBBD)

EDG1-2 PANEL LIGHTS (AI.T PTR)

CONT POWER ESS METER HPI FI.OW Y

CONT POWM TO AIIX SD PANEL INST

FLTIX MON. CABINET (GI,2)

CONI POWm. TO AIJX FW COMTROL PAI.IEL

CONT POWER (PORV IND LIG:HTS)

CoNTROL POV.TER PROCESS I'ION (DIXSON)

CONT POWER SV IND LIGTTTS

SFAS POWERED SV GI,2

SFAS CI{,2 LOGIC PA}IEL

coNrRoL RooM REAqr pRoT. sys pNL(cI{.2}

POST ACCIDMIT MON. RACK (CII.z)

SFAS I,OGIC ACTUATED CH2

INST POWER NNI-X BUS

INST POWM TD TO NNI-Y BUS

CI{ 1 SFRCS XMTR & I-oGIC

COMIROL POhIER TO SFRCS O{3 RELAY

SFAS POWERED SV CH.1

SFAS O{.1I.OGIC PANET

SFAS CI{.3 I.OGIC PAI,TEL

CQNTROL ROOIi,I SFRCS CABINET {CH2}

CH 2 SFRCS IO.ITR & I.OGIC

POST ACCIDENT MON. IND. PNL (GI2)

CTRM EMERGENCY }IVAC CONTROL PA}IEL

CTRM EMERGENCY IIVAC CONTROL PAI{EL

CONTROT DISCONNEM TRANSFER SWITO{

D2P CONT POWM TQ ATI{P GOV (ICSO38B)

4.15KV AC SWGR

4. l-6ifl/ sl,icR

125i1DC DIST PNL

x

o

J

x

2

L/2

2

2

1

2

2

t/2
1

1

2

t/2
2

2

2

1

t/2
1

1

2

tl2
2

2

QN

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

ON

ON

ON

ON

ON

ON

ON

ON

OFF

OFF

ON

QN

ON

ON

ON

ON

ON

ON

ON

ON

H

H

u

H

H

H

u

H

H

E

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

NONE

NONE

NONE

NONE

NONE

NQNE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NQNE

NONE

NONE

NONE

NONE

N/A

N/ASWGR

PNL

PNL

PNt R

PNL R

PNL DF

A

T

A

A

A

A

I

1

I

PNL FF

PNL FF

PNL FF

PNL FF

PNL FF

PNL F'F

PNL FF

PNL FF

PNL

PNL FF

PNL FF

PNL FF

PNL FF

PNI, FF

PNL FF

PNL FF

PNL FF

PNL FF

PNL HH

PNL HH

PNL DF

PNI, x

ShIGR

SWGR

MCC

ON

ON

ON

OF CH 1/3 INITIATES AFw

oF g{ 1/3 INITIATES AFW

INITIATED

INITIATM

INTTIATM

I4

14

13

13

13OFF

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

OFF

OFF

A

A

A

A

LEGEND

AT1{S TRAIN 1&2

lr/e - not affecredH - required for hot standby C - reguired for cold shutdom H/L - HiSh/Iow interface
4.AB-L1

B - valve maintains bouldary isofaEion

REV.28REV.29



4.6.48.6 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : AB

TRAIN 2 IS ACCREDTTED FOR SHUTDOWN

DAVIS BESS

SYSTEI,I COMPONE},IT DESCRIPTION IOC NORM SHUT FAIL BACK UP FOR CIRCUIT INTERI.OCK REQUIRM CHANGETYPE COMPON
INFO

85 -0053

8s -0063

85 -0063

85 -0063

85-0063

85-0063

NOTESJUSTIFICATION

ESSPhIR D2P

DBC2N

DBC2P

DBC2PN

DBN

DBP

DC MCC

FI.

F].14

F1 1B

FLl-c

F11D

F].1E

F12A

F128

F12C

F12D

F14

Fl5

F16A

F7

F71

RC1751

RC3 602

RC3608

RC3 702

RC3 705

RC3 7 L5

RC3715

RC4505

XACOl

xY2

I25\IDC DIST PNL

125VDC BAITERY CHARGER

!.25VDC BATTERY CI{ARGER

125VDC BATTERY CT{ARGER

]"25VDC DIST PANEL

125VDC DIST PANEL

2so/).25v DC MCC

V AC MCC F1

4BOVAC MCC

48OVAC HCC

48OVAC ]'1CC

48OVAC MCC

48OVAC MCC

48OVAC MCC

48OVAC MCC

48OVAC MCC

48OVAC MCC

48OVAC MCC

48OVAC MCC

48OV AC HCC

48OV AC MCC F7

48OV AC MCC

CONT POWER (WC1?47}

DC CQNTROL POWR RCP MONITOR

CONTROL POWER (TO CCC1.IOO2)

DC CONIROT POWER TO CAC 2 OIIT \rLV

POWER RC3705 (r,R3758)

POWER (SV wcr.453)

coNT PwR (MU5405.RC4510A.PORV)

TIE XFMR BACKFEM

VO]-T TRANSFORMER (CVT CtI 2)

PNL

os U2

x

)

FUNC2

2

2

2

EUNC

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

FUNC

F'UNC

FUNC

ON

ON

ON

ON

ON

ON

oN.

ON

, DBCzN

OFF

OFF

u!!

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N,/A

N/A

U

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

I,IONE

2PBF],189.A.

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

I{ONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

85-0063

85-0053

SWGR

DF 2 6r

5*

2t

11

6*

6*

6*

6*

6*

A

G

B

!tcc x

[4CC .J

MCC BF

MCC

MCC

MCC

MCC

MCC II

MCC TI

PNL

PNL

REQUTRm FOR S/D

REQUIRD FoR s/D2

2

2

2

2

2

2

L/2

t/2
1/2

2

2

2

2

1

A

A

H

H

ON

ON

ON

ON

ON

ON

ON

OFF

/A

/e

/A

/A

B - vaLve maintains bor,rndary isolationH/L - High/tow incerface

c2/D2

H - required for hot standby C - required for cold shutdom

4.AB-12

N,/A - not affected

REV.28REV.29



4.6.48.5 TABLE].

Detailed Analysis
FIRE HAZARDS ANALYSTS

SAFE SHUTDOWN AT{ALYSTS
FIRE AREA : AB

TRA]N 2 IS ACCREDITED FOR SHUTDOWN

DAVIS

2

2

2

2

2

2

2

2

2

2

2

2

2

2

I

2

2

2

2

2

2

2

2

SYSTEM CQMPONE}TT DESCRIPTION IOC NORM SHUT
MODE

FAIL
MODE

BACK UP FOR CIRCUIT INTERiOCK REOUIRED CI&I|NGECQMPON
INFO

JUSTIFICATlON NorES

ESSPWR

HPIS

IIVAC

Y2

Y3502

v4

YBU

YF1

YF2

w2
vv4

Yl'rB

zc645L

2c6460

OFF

OFF

NONE

NONE

NONE

NONE

NONE

NONE

NQNE

NOIIE

NONE

NONE

NONE

NONE

NONE

VOLT TRANSFORMER (CVT CH 4)

12OV AC DIST PNL

12OVAC DIST PNL

CONTROL POWER (MU19 & MU32)

12OV AC DIST PNL

12OVAC DIST PNL

12OVAC MCC

240/12ovAc MCC

125\DC IWERTER

125VDC INYERTER

].25VDC INI/ERTER

AFP fi2 CTRL VLV POSITION CONIROI,IER

MDFP erRL IILV POSITION CONTROLLER

HPI PI]T4P 2

1CAC111E
1PAC1114
MP058 1
NP058l"

QP-02501
oP-02501
oP-02s01
oP-02501

PNI,

P}TL

PNL

PNL

PNL

PNL

PNL

INV

INV

INV

PNL

PNL

X

II

J

DF

x

F

F

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

QN

C

C

H

}I

H

H

H

H

H

H

H

H

H

H

H

H

H

H

IS

IS

IS

oP-02501 (O\,'ER.RTDE SFAS)

oP-025O1 (OVERRIDE SFAS)

(TRrP P58-t)
(TRIP P58-].)
(TRIP P58-1}
(TRIP P58-1)

N/A

N/A

N/A

N/A

SFAS ACTI,IATES

SFAS ACTUATES

SFAS ACTUATES
SFAS ACTUATES
SFAS ACTUATES
SFAS ACTUATES

SFAS ASIUATES

DE-E{MGIZM
DE-ESTERGIZE
DE.E}TERGIZED
DE-MIERGIZM

3t
31
31
31

A

A

A

A

A

HPO2A

HPO2B

HP31

HPI 2 DISCH ISO \ILV

HPI 2 DISGI ISO \rLV

HPI PMP 2 RECIRC VLV

MOV

MOV

MOV

P198-1

P198 - 2

P58-L

HPI PMP 2 AC IS PMP

HPI PMP 2 DC I.O PT]MP

HPI PL]MP 1

PI'I,IP

PUHP

PIJ}4P

HPO2B

HPO2A

NONE

NONE

NONE

NONE

NONE

l3
13

2CBFI].94C
2gBF1194D
2CBFl 194G
2PBF1194A

L

/AP198 - 1

H

H

OFF 13
13
13
13

P58-2

c1]3

c25-3

c25-4

c73 -2

c78-2

c99-3

c99-4

Irv5314

PIJI4P

FAN

FAI{

LV SWGR RM VENT FAN 2

mG H4 2 VEX'rr FAlr 3

RH 2 VEX'IT FAN 4

RH VE{T FAN 2

RI'l VENT FAN 2

PMP RM EXH FAI'I 3

PHP RH EXH FAI{ 4

SWGR RM 428 DAMPER

OFF

OFF

OFF

u!!

NONE

NONE

NONE

NONE

NQNE

NONE

NONE

NONE

H

H

H

H

H

H

H

H

H

o/F

ON

ON

ON

ON

ON

ON

ON

o

F

F

F

F

F

F

F

/A

/A

/A

1f

IS

/^
/A

/A

LEGEI.ID

H/L - Hiqh/LoH inE.erface B - valve mainEains boundary isolat.ionH - requif,ed for hot stanilby c - required for cold shutdown

4.AB-13

N/A - not affected

REV.28REV.29



4.6.48.6 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSTS
FIRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOI^JN

DAVIS BESS

SYSTEI'I COMPONENI

I{VAC

MSS

MI'PS

DESCRIPT]ON LOC NORM

c

FAIL BACK UP FOR CIRCT'IT INTERIOCK RESUIRED CHANGE

sov

sov
qilr

sv

SV

SV

sv

sv

ert

SV

sv

CLR

c/o
N/A

N/A

N/A

N/A

N/A

NOTES

72

5C
5C

33

33

SHUT
r'{oDE

COMPON
INFO

JUSTIFICATION

EVs 3 144

Irv53 3 6A

I{Vs 3 3 58

HV5335C

I{Vs 5 98

ICS11A

MSr00

I'tst00-1

MSlO 1

MSr01-1

PSV- SP1 741

PSV- SP1 7A2

PSV- SP].743

PSV-SP17A4

PSV- SP1 7A5

PSV- SP1 7A5

PSV_ SP17A7

PSV- SP17A8

PSV-SP17A9

826-l

HP1556

HP25

HP2'I

HP29

MUOlA

MIJOlB

MUO2A

2 SAFETY

2 SAFETY

2 SAFETY

2 SAFETY

2 SAFETY

2 SAFETY

I 5ffE1r

2 SAFETY

VALVE

VAIVE

VAIVE

VA.I.VE

VAIVE

VAI\IE

vel,l/E

VALVE

VAIJVE

LV SWGR RM 428 DAT4PER

MG RM 2 DAITIPER

RH 2 DAI'IPER

ROOM 2 DAMPER

RM 4284 ATM DMPR

2 ATH VENT VLV

2 rso vl,v

2 WU lSO 1rw

1 ISO \ILV

AS IS

FO

FC

AS IS

NONE

NONE

NONE

NONE

NONE

H

H

}I

H

H

H

H

H

H

H

H

H

H

2

2

2

2

2

2

2

2

H

H

H

H

H

H

H

H

H

/A

/^
o

C

C

c

C

15

13
13
L3

t3
13

OP
OP
OP
OP
OP

N/A

SOV C

c

C

C

c

C

C

C

C

c

FLINC

FAINC

C

c

C

c

olc
o/c

o

o/c
C

C

C

ICS118

ICS118

ICS118

ICS11B

ICS118

ICS118

ICS11B

ICS118

ICS11B

NONE

NONE

NONE

NONE

1CV11011C
19v11011F

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

DH

2

AB L/2

L/2

c

FC

FC

FC

FC

FC

02501 (TIIROTTLE ICS11A)

oP-02s01 (opEN HPz7)

oP-02501 (OPm{ HUo18)

IOSS OF AIR

N/A

N/A

N/A

SO NOT POSSIBLE
SO NOT POSSIBLE

1

1v1wursovw

SEAL COOLER 1

SEAL COOLER 2

DH

DH

DH

DH

DH

t/2

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

N/A

N/A

N/A

I.OW COMBUSTIBI,E I.OADING

I.OW COMBUSTIBLE IOADING

N/A

N/A

oP-02501 (OPEX,I HPz?)

N/A

N/A

OP-02501 (OPEI'I MUoLB)

(OPE$I
(OPEN
(OPBI
(OPB{
(OPBI
(oPE{

MUO2A}
MUo24)
MUO2A)
MUo24)
MUo2A)
MUO2A)

LEGEND

HPI TRAIN 1&2

HPI TRAIN 1&2

MUO2B,2A, MUO3

MUO28,2A, MUO3

RECIRC TO BWST

TO RCP SEALS

TO RCP SEALS

RECIRC TO BWST

LRTDOWN CI,R 1 IN 1/LV

LETDOWN CI.,R 2 IN VLV

LETDOWN CLR OI,IT \ILV

2

152

IS

IS

IS

IS

IS

IS

IS

D C

C

D

D 1CBE117lC
1CBE117 1D
1PBE1171A
]. PBE11? 1B
P1C2IJ(
P1P2MX

o2501
02s01
02501
02 so l-
02501
02501

oP-02501
oP-02501
oP-02s01
oP- 0250 1
oP-02501
oP-02501

(OPE.I
(OPE{
(OPEI.I
(OPE.I
( oPEI.I
(OPEN

MUO2A)
MUO2A)
MUO2A)
MUO2A)
MUO2A)
MUO2A)

REV.28

H - reguired for hot slandby C - reguired for cold shutdowfl

L/2

H/L - High/tow interface

4 .AB- 14

B - valve maintains boundary isolation N/A - noE affected
REV.29



4.5.48.5 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOIUN AI{ALYSIS
FIRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOWN

DAVIS

SYSTEI4 COMPONE.f,T

MUPS MUO28

MUO3

MUO4

LEGEND

DESCRIPTION CIRSUIT INTERLOCK REQUIRED CHANGEt0c NORM

Ll2

SHI,IT
MODE

FA]L
MODE

AS IS

AS IS

BACK UP FOR COMPON
INFO

JUSTIFICATION NOTES

CLR IN VLV

TETDOWN ISO lrLV

PRESS REDUCING vtv

DEMIN 1-1 IN VATVE

DEMIN 1.2 IN VAIVE

LEf,DOIIIN DIVERTING VLV

RHTURN TO MAKE UP TANK ISO vLV

INJ INLET ISO VLV

DEMIN 1.3 IN VAI\IE

to SeaL Return Stop Valve

TO RCP SEALS

SEAL INJ INLET MANUAL ISO VAIVE

SEAL INJ INTET ISO BYPASS VAJ,VE

RC MU TSO IILV

1rBE1172C
lCBE1172D
1CBE1172G
1CBE1172H
1CTIE117 2I
1CBE1172J
1PBE1172A
IPBEI-1"728
P1C2r,)(
P1P2MX
RC3 8 0t

- 0250L
- 0250t
- 0250L
- 02501
- 02501
- 02501
- 0250L
- 02501
- 02501
- 02501
- 02501

L/2 a/c

r/2

o/c A.S IS

FC

AS IS

H

3?458

02501
02501
0250 L
02so 1

02
o2

501
50 r.
50l-
501

02501
0250 L
0250 1

(OPBI
( oPEII
(OPEN
(OPH{
(OPEI
(OPEN
(OPEN
(oPB{
(OPE{
(OPEN
(OPE{

(OPEN
(OPEN
(OPEN
( oPEX{
(OPEN
(OPEN
(OPEN
(OPE{
(OPEN
(OPEN

(oPEr
(OPEN
(oPEt{
(OPE.I
(OPEN
(OPEN

MUO28)
MUO2B)
MUO28)
MUO2B)
MUO28)
MUO28)
MUO28)
MUO28)
MUO28)
MUo28)
MUo28)

FAJO3 )
MUO3 )
MUO3 )
MUO3 )
r.fuo3 )
MU03 )
MUO3 )
MUO3 )
MUO3 )
MUO3 )

MUO4 )
MUO4 )
MU04 )
MUO4 )
MU04 )
MUO4 )

(OPEN
(OPEN
(OPEN
(OPE{
(OPEN
(OPEN
(OPE{
(oPE{
(OPEN
(OPEN
(oPE{

MUO28)
HUO28)
MUO28)
MUo2B)
MUO28)
MUO28)
MUo28)
MUo28)
MUO28)
MUO28)
MUo28)

OP
OP
OP
OP
OP
OP
OP
QP

OP

OP
OP
OP
OP
QP
OP
OP
OP
OP
OP

15
l6
16
16
15
16
16
16
15
16
16

13
13
13
13
13
13
l-3
13
1"3
t-3

16
15
16
15
16
16

16

16

16

16
15
16
16
16
6
5
t6
16

?59
753

H 2CSF17448
2CVMUo3A
2CVFIUO3B
2CVMUO3C
2CVMUO3D
2C',Vt4U03E
EVMUO3
FPSI,LMUO3
}n/MUO3
SiIlttuo3

0250 1
02501
0250 1
02s0 1
0250 1
02501
0250 1
0250 1
0250 1
0250 L

-0250L
'02501
- 02501
- 02501
- 025 01.
- 02501
- 02501
- 02501
- 02501
- 02501

PSLLMUO3

oP- 02501

REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED

(OPEN
(oPEt{
(OPEN
(oPErr
(OPEN
(OPEN
(OPEN
(OPEN
(oPElr
(OPE{

r4u03 )
r'ruo3 )
MUO3 )
MU03 )
MU03 )
!ru03 )
MU03 )
MU03 )
MUO3 )
MUO3 )

(OPEN MUO4)
(OPEN MUO4}
(oPEN MU04)
(OPEiI MUO4}
(OPEN MUO4)
(oPE{ MUo4)

Ho ACBE22598
ACBE2259D
ACBE2259E
APBE2259A
EVMUo40
Mvli1uo40

NONE

NONE

NONE

NONE

BSINI261C
BC]{NI264A
BCY36218A
BLNNI26lD
BLNNI254B
EIMUI.9
FYMUI9-2
vMul9
zlMut 9

NONE

NONE

NONE

NONE

NONE

0250 1

02

02501

50 r.
501
s01
50 r.

- o25 01
- 025 01
- 025 01
- o25 01
- 025 01

OP
OP

MUlOA

MUlOB

tvlIJI 1

MUl82

MU19

MOV

MOV

MOV

MAN

sov

Ll2

L/2

L/2

L/2

L/2

OB

OA

IS

o

C

C

IS

IS

IS

IS

IS

o

o/c
o

C

a/2

c H

H

H

H

H

C

501 (OPEN MU1oA)

501 (ALIGN l'1U11 TO ChrRT)

501 (CrosE MU182)

-o2501 (OPE{ MU10A}

OP-02501 (ALIGN MU].]. TO CWRT)

0P-02501. (CISSE MU182)

/A

N/A

FO

FO HPIS TRA]N 1&2

oP-0250i. (oPElJ MU208)

oP-02501 (CLOSE HU214)

OP-02501 (THROTTLE MIJ216)

MUz14
MU2 14
MU214
MUz14
MU214
MU214
MUz 14
MU214
MUz14

-02s01 (oPErr MU208)

-02501 (THROTTLE MU216)

_02501 (THROTTLE MIJ2I.6 )

- 02s 01
-02501
- 025 0l-
- o25 01
- o25 01
-02s01
-02501
-02501
-02s01

(OPERATE
(OPERATE
(OPERATE
(QPERATE
(OPEAATE
(OPERATE
(OPERATE
(OPERATE
(OPERATE

FOR
FOR
FOR
FOR
FOR

s/D
s/D
s/D
s/D
s/D

& MU216)
& MUz15)
& MU216)
& HU216)
& MU216)
& I'tuz15)
e MU215)
& MU2i.6)
& MU2l6)

MU1903

HU203

MUz08

MU2 14

MU216

MU32

MOV

I'IAN

I4AN

MAN

MAN

FCV

AE

AB

AI}

AB

AB

1/2

tl2

H

H

H

H

E

E

16

16

16

BC}INI264C
BCY35217A
BLCOFs32C
BLNNI254D
BLNNI254H

H - reguired for hoL standby C - required for cold shutdown H/L - Hl.gn/L'oW lnEerlace

4.AB-15

B - valve maintains boundary isolation N/A - noE affected

REV.28REV.29See page 4.AB-15a
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4.6.A8.6 TABLE1

Detailed Analysis

FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN A}]ALYSTS
FIRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOI^IN

SYSTEI4 COMPONE{T DESCRIPTION SHUT

o/c

t/2 o/c

FAIt BACK UP FOR

FO HPIS TRAIN 1&2

CIRCUIT lNTERI,OCK REOUIRED O{ANGETYPE NORM
MODE

COMPON
INFO

(oPE{
(oPEXq
(oPErc
(OPEN
(oPm{
(OPm.I
(OPEX'I
(OPE{
(OPEI

MU]8 )
MU38 )
MU38 )
MU38 }
MU38)
MU38)
MU38)
MU38}
MU38)

(OPBT
(OPEN
(OPEN
(OPMI
(OPEN
(oPEr{
( oPEli
(OPEN
(OPEI'I

Hir38 )
HU38 )
MU38)
MU38)
MUlS)
1,u38)
r.1u38)
MU38}
MU38)

NOTESJUSTIFICATION

MUPS MU32

PIU3 B

MU3971

MU59A

MUs9B

MUs 9C

MU59D

MU5406

t"tu6408

RC MU ]SO VLV

SEAL RETURN ISO IrLV

RC MU PI]MP SUCT lrLV

RCP 2.1 SEAL RETURN VALVE

RCP 2.2 SEAL REN,]RN VAL\E

RCP 1.1 SEAL RETURN VALVE

RCP 1-2 SEAL RHTTIRN VALVE

RECIRC ISO 1ILV

CROSS CONNECT ISO VLV

FYMU32
FYMU32A
FZTMU32
MtI32

2CBF1617E
2CBF16 17 F
2CBF1617G
2PBF161?D
sv3 97 1
MU3 97 L
NV3 97 1

REeurRm roR s/D
REOurRm FoR s/D
REQIIIRED FoR s/D
REQUTRED FoR s/D

FC 2CSFJ.?47A
2CVMII38A
2CVMII]88
2CVl{It38C
2C1/!.,IU38D
zglJ'Ivfu3 8E
EVMU38
NVMU38
SWU38

QP-02501
oP-02501
oP-02s01
oP-02501
oP-02501
oP - 0250 1
oP-02s01
oP-02501
QP-02501

-02s01
-02501
- 0250 r.
- 0250 1
-02s01
-02501
- 0250 1
- 0250 1
- 02s0 1

13
13
13
13
13
13
13
L3
1.1

7
'l

1
-t

1

L3

13
13
13
13

13
13
13
13
13

OP
OP
OP
OP
OP
OP

c o/c IS S TR.LTN 2

AS IS

U

o/c FO HPIS TRATN 2

IS S TRATN 2

1CBE1L7?C
1CBE1 17 ?D
1PBEl 1 7 7A
1PBE1].??B
PlC2U{
PlP2ND(

oP-o2501
oP- 0 2s0 1
oP- 0250 1
oP- o2501
oP- 02501
oP- 02s01

1CBE1 1 7 8C
LcBEl"178D
].PBE11784
].PBE11?88
P1C2I,X
P1P2I'D(

oP- 02501
oP-02501
oP- 02s 01
oP-0250r
oP- 025 0 r.
oP-02501

29v6406A
2CV5405B
2CV5405C
2c.1t6406D
sv6406
NV6406
sv64 0 6

2CBF1208C
2CBF12 O 8D
2CBF12 O 8 E
2PBF].208F

0250 L
02s0 1
0250 1
02s0 1

13
13
13
13
13
13

NOT
NOT
NOT
NOT
NOT
NOT
NOT

FOR
FOR
FOR
FOR
FOR
FOR
FOR

FOR
FOR
FOR
FOR
FOR
FOR
FOR

s/D
s,/D
slD
s/D
s,/D
s/D
s/D

REQUIRED
REQIIIRM
REQUIRED
REQUIRED
REQUIRED
R-EoUrRm.REOUIRED

L/2

t/2

tl2

o lCBE1 ].74C
I.CBE1174D
lPBE1 1 ?4A
I.PBE].].?48
P1C2I-\
P1P2MX

025 0r.
o25 01
02s 01
025 01
02s 01

oP-02501
oP-02501
oP-0250r
oP- 025 0 L
oP-02501
oP-02591

TDC
z/'rDc

(OPB{
(OPET
(OPE{
(OPEN
(OPEI'I
(OPEN-02501

MUs9A)
HUs9A)
PTUs9A)
MU59A)
HUs9A)
MUs9A)

(OPEN
(OPE{
(OPEN
(OPBI
(oPElr
(OPEN

(oPE{
(OPEN
(OPEN
(0PE{
(oPE{
(OPEN

(OPET
(oPEl{
(OPEN
(OPEI
{OPEN
(oFBr

(OPE'r
(OPB'I
{OPEI,I
(OPE.I
(oPBr
{OPEX'I

MU59A)
MUs9A)
!4U59A)
MUs9A)
MU594)
r'rus94)

MU598)
MUS98)
MU598)
MU598)
MUs98)
MUs98)

MUs9C)
MUs9C)
MUs 9C )
MU59C)
MU59C)
MUs9C)

MU59D)
MUs9D)
MUs9D)
MU59D)
MU59D)
MUs9D)

IS

IS

IS

LcBEll-75C
1CBE1175D
1PBE1175A
1 PBEl 1758
P1C2TJ(
P1P2HX

- 0250 1
-02501
- 0250 r-
- 0250 I
-02501
-02501

oP-02s01
oP-02501
QP-02501
oP-02501
oP-02501
oP-02501

(OPEN MUs98)
(OPEN MU59B}
(OPEN MU59B)
(oPm{ MUs98}
(OPEN MUs98)
(OPETI MUs98)

(OPMI MU59C}
(OPBiI MU59C}
(OPEN MU59C}
{OPBI MU59C}
(OPE}I MU59C)
(OPE{ MU59C}

(OPEliI MU59D)
(OPEN MU59D)
(OPEN MU59D)
(oPEr{ MU59D)
(OPE{ MU59D)
(OPET'T MUs9D)

oP-02501
501

0250 1
02501
02501
02501
02s 01
025 01

13
L3
13
13

13

s/D
s/D
S/D
S/D
S/D
s/D
S/D

REOTIIRED
REQUIRED
REQUIRED
REQTIIRED
REQUIRED
REOUIRM
REQUIRED

REOUIRM FOR S/D
REOUIRED FOR S/D
REQUIRm FoR s/D
REQUIRED FOR S/D

'1

7
'7

LEGEND

H - required for hot standby C - required for col"d shutdown H/t - High,/I-ow interface

4.AB- 15

B - valve maj.nEains boundary isolacion N/A - not affecred
REV- 28
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4,6.A8.5 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOWN

DAVIS BESS

COMPONEN-I DESCRIPTION NQRM
MODE

SHUT
MODE

FAIL
MODE

BACK LIP FOR

A5 IS S TRATN 2

AS IS S , MU32

IS TEAIN 2

CIRCUTT INTERI-OCK REQUIRM O{ANGEr0c COMPON
INFO

JUSTIFICATION NOTES

MUPS MU6408

MU6420

MU558

MU65C

MU55D

MU97

LEGEX.ID

MU CROSS CONNECT ISO VLV

FI1J32 BYPASS VLV

2-2 SEAL IN,J ISO VLV

1-1 SEAL IN'J ISO l].LV

RCP 1.2 SEAIJ IN'f ISO IILV

SEAL R-ETI,IRN TO CLEAN I,IASTE TK ISO V

.I

1
't

'l
7

'l
'l
'l

H

o

c

EV6408
MV6408
NV6408

NoT REQUIRED FoR S/D
NOT REQUIRED FoR s/D
NOT REQUIRM FOR S/D

2CBF16 I6C
2CtsF1616D
2CBF16L5E
2PBF16I.6F
EV6408
MV6420
NV6420

NQT REOUIR@
NOT REQIIIRM
NOT REOUIRED

REOUIRED
REQUIRM
REEUIRD
REQU]RM

A

FOR
FOR
FOR
FOR
FOR
FOR
FOR

S,/D
s/D
slD
s/D
s/D
S/D
S/D

MU6422

MU56A

MU CII,IT ISO \rLV

RCP 2-1 SEAL IN.J ISO VLV

H

H

U

o

NONE

2CSF1?484
2CVtlfU65AA
2CVMU66AB
2C\/t.,lU55AC
2CwlU66AD
2CWIUG5AE
EVMU3 B
FPSLLMUS6A
NVMU66A
SWU66A
WU65A

025 01
025 01
025 0l-
025 01
025 0L
025 01
025 01
02501
025 01

0250 1
02501
02501
02s 01
02501
025 0t-
025 01

KA. KB

KA. }G

KA, I(B

KA, KB

KA, KB

oP - 0250 1

(oPEr'l
(OPEN
(OPEI
(OPB'I
(OPE}I
(OPMI
{OPBI
(oPEt[
(OPEI
(OPE{
{OPE{

(OPE{
(OPBI
(OPEN
(OPEN
(OPEN
(oPE{
(oPE'r
(OPEN

(OPET
(OPEX.I
(OPEN
(OPB{
(OPEN
(OPB'I
(OPE{
(OPEN
(oPE{
(OPE.I
(OPEI'I

(OPBI
( oPEXil
(OPEN
(OPBI
(OPE}I
(OPMI
(OPEN
(OPE}I
(OPESI
{OPE}I
{ OPE}I

MU55A)
MU66A)
MU65A)
MU65A)
MU66A)
MU66A)
MU66A)
MtI56A)
MU65A)
MU66A)
MU65A)

MU568}
MU558)
MU668)
HU668)
MU668)
MU568}
MU668}
MU558)

MU66C)
MU56C}
MU66C)
MU66C)
MU56C)
MU56C)
MU56C)
MU66C)
MU66C)
MU55C)
MU66C)

MU66D)
MU55D)
MU56D)
MU66D)
MU66D)
MU65D)
MU66D)
MU66D}
MU66D)
l..ru55D)
MU66D)

-02501
- 025 01-
- o25 0l-
- 02s 01

OP
OP

OP

oP- 02so 1
oP- 02s0 1

(oPB*l
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPnl
(OPEN
(OPE{
(oPH.r
(oPm,l

(OPEI
{opB'I
(OPEI*I
(OPE*I
(OPEI'I
{OPEI'I
(OPMI
(OPEN
(OPEI
(OPE.I
(OPEX'I

(OPMI
(oPFx'r
(OPE}I
IOPEI
(oPElr
(OPBI
(OPMI
(oPElr
(OPEN
(OPBI
(OPEN

(OPB{
(OPEN
(OPEN
(OPE.I
(OPEN
(OPEN
( oPEX{
(OPEN
(OPEN
(oPEr,r
(OPE},I

MU65A)
MU66A)
MU55A)
HIJ66A)
MU66A)
MU55A)
MU56A)
MU66A)
MU56A)
MU66A)
MU65A)

MU668}
MU568)
MU568}
MU668)
MU668)
MU668)
MU66B)
MU668)
MU56B)
MU66B)
MU66B)

MU66C)
HU56C)
MU55C)
MU66C)
HU66C)
MU65C)
MU66C)
HU56C)
MU65C)
MU66C}
MU65C)

MU66D)
HU66D)
MU65D)
MU66D)
MU66D)
MU56D)
HU56D)
MU56D)
MU56D)
MU55D)
r-1u66D)

- 02501
-02501

1.1
13
L3
1a
13
13
13
13
13
13
1a

13
13
L3
13
13
13
13
13
13
13
13

13
13
13
13
13
13
13
13
l3
13
13

Aov

AOV

H

H

H

1CSF17 3 6A
1CVMU66BA
1CVMU66BEI
1CVMU65BC
1C1/t1U6 6BD
1CVMU56BE
EVMU56
FPSLLMU66B
IIWIU658
SWfU658
VMU66B

-02501
- 0250 1
-02501
-02501
-02501
- 02501
- 02s0 1

- o25 0L
- 025 01.
- o25 01
- ozs o1
- 02s 01
- 025 0L
- 02s o1
- 025 0i.
- 025 01
-o250L
- 025 01

-02501 (OPE{ MU65B)
-02501 (OPr$r MU668)
-02501 (OPmr MU668)

FC

FC

N/A

1CSF1 73 7A
1CvI,lU56CA
1CUMU56CB
1CVMU66CC
1CUI4U560
1CVMU56CE
s,rMu56
FPSLLMU66C
NVMU66C
svr,ru55c
\D[U66C

oP- 0 2s0 1
oP- 0250 1
oP- 02501
oP- 02s01
oP- 02501
oP- 02501
oP- 02501
oP- 02501
oP- 02501
oP- 02501
oP- 02501

-o2501
-02501
- 0250 1
-02501
- 0250 1
-02501
-02s01
-02501
- 0250 t-

2CSF1?494
2CWfU66DA
2CVMU65DB
2C1'MU66DC
2CVMU66DD
2CVMU66DE
Evlituo3
FPSLLMU66D
}wMU66D
SVMU66D
VMU66D

oP-02s01
oP-02501
oP-02501
oP- 02s 0 1
QP-02501
oP-02s01
oP- 025 0 1
oP- o25 0 1
oP- 025 0 I
oP-02501
oP-02501

oP- 02s0 1
oP- 02s01
oP- 0250r-
oP- 02s01
oP-02501
oP-02501
oP- 025 0 1
oP- 025 0 1
oP- 025 0 1
oP- 025 0 1
oP- 025 0 1

t3
13
13
13
13
1,3
13
13
1a
13
13

NONE oP-02501 (OPEI{ !4U9?) oP-02501 (OPH'I MU9?) 16

AB

AB

AB

AB

AB

A

AB a/2

t/2

2

2

a

1

2L/

2r/

H - required for hot sEandby C - required for cold shuEdown H/L - Hj.gh/r-ow interface

4-AB-t?

B - val"ve maintains boundary isolation N/A - not affected

REV.28REV.29



4.5.48.5 TABLE1

DeEalled Arralysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOWN

DAVTS

SYSTE4 COMPONETIT

MTJPS P-372B

P-372C

P-372D

P37 -2

NNI

DESCRIPTION CIRCLIIT INTERTOCK REQUIRED CHANGE

oP-02s01 (oPEN WC119)

oP-02s01 (oPEDr wc120)

oP-02501 (CTOSE WC1453)

IOC NQRM

AB o/F

SHUT FAIL BACK UP FQR

S TRAIN 2

HPIS, P-3?28

HPIS TRATN 2

ON OFF I{PIS TRATN 2

OFF 72D

IS

o

NOT
NOT
NOT
NOT
NOT

FQR
FOR
FOR
FOR
FOR

s/D
s/D
s/D
SlD
S/D

COMPON
INFO

.IJSTIFICATION NOTES

2 HAIN 1.o PUMP

2 AIIX I.O PTMP

2 ALIX GEAR Lo PIMP

MU PUMP 2

P{JMP

PID,IP

PIMP

o/F

o/F

H BCBF1157C
BCBF1167D
BPBFl].6?A
MP3 ?28
NP372B

a DY-tl-a

PS2MU1O5A

LL67
PSMU1O2A

105

MV3971

REQUIRM
REQUIRM
REQUIRED
REQUIRM
REOUIRM

REQUIRED
REQUTRM
REQUIRED
REQUIRD
REQUIRM
REQUIRED
REQUIRM
REQUIRED
REQUIRED

REQUIRED
REQUIRED
REQUIRM
REQUIRED
REQUIRED
REQIrrRm
REQUIRED
REQIIIRED
REQIIIRED
REQUIRED

't
7
't

7

7
7
'l
7
7
7
'7

7
7

H

H

BCD2I.7B
B@2T7D
BCD217E
BCDz].7F
BCD217G
BPD217A
FPS2MUlO5A
MP?"t2C
NP372C

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

s/D
S/D
slD
s/D
S/D
s/D
s/D
slD
S/D

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

NOT
NOT
NOT
NOT
NOT
NOT
NOT

NOT

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

FOR
FOR
FOR
FOR
F13R
FOR
FOR
FOR
FOR
FOR

BCBF1].688
BCBF1158D
BCBF1158E
BCBF1168F
BCBF1168G
BCBF1I58I
BPBFl].684
FPSlqUl02A
!'rP3?2D
NP3?2D

s/D
s/D
s/o
s/D
s/D
s/D
s/D
s/D
s,/D
S/D

PUMP 2PAD1O5A
BCAD].058
EC}D1O5F
BCADlOSG
BCAD].05H
BC}DIO5K
FPS3MUlO5A
r4P03 724
r{v3 971
NPO3?2A

S/D
s/D
s/D
s,/D
s/D
S/D
s,/D
s/D
S/D
s/D

REQITIRED
REQUIRED
REQIIIRED
REQIITRED
REQUIRED
REQIIIRED
REOI,IIRED
REOUIRED
R.EOLITRm
REOI,IIRED

P372A

wcl 19

r{c120

wc1453

wc1?43

MU PT'IP 2 MAIN GEAR I.O PMP

CLEAN WASTE TANKS INI,ET LINE

CTEAN WASTE TANKS INLET LINE

CLEAN WST PRI DM4IN IN VI,V

CIJEAN WST RCVA TK IN VLV

P1JHP

MAN

MAN

sov

2

r/2

Ll2

AS IS

FC

F H

H

H

H

H

NONE

NONE

NONE

ACV1453C

NONE

NONE

NONE

NONE

2LLMU31A

REQUIRED FOR S/D

02s01 (oPEr{ wc119)

02501 (oPEN WC120)

-02501 (CL0SE WC1453)

ISO \ILV

ISO \ILV

C

t6

16

32

r2

ACVT.743C
ACV1743D
AC1/1?43 E
ACV1743S
ACVM43C

oP - 025 01
oP-02501-
oP- 02s 01
oP-02s01
oP-02501

- 0250 1
- 0250 1
-02s01
-02501
-0250r.

12
L2
L2
r2
t2

(OPMI
(OPE{
(oPEll
(OPET
(OPE{

wct"?43 )
wc1743 )
wcl?43 )
wcl743 )
wcl743 )

(oPEl.l
(OPEN
(oPm[
( OPEX\I
(OPEN

$lc1743 )
wct 743)
wcL?43 )
wc1743 )
wc1743 )

wc].?4't

wc3s50

Nr-58754

NT-NI1

FI-MU3 1

sov

sov

IND

IND

IND

I.'ST RCTR TK IN IILV

ER BYPASS \rLV C

FC

FO

/A

/A

H

H

H

H

H

oP-02s01 (oPExr wcl747) -02501 (OPEN WC174?)

NI

LEGEND

FF )

FF

FF 2

RANGE IND

RANGE IND 2

TR.LTN 2 FI.OW IND REerrlRm FoR s/D

B - valve mainEains boundary isolationE - reguired for hot standby C - required for co.Id shutdom H/L - High/i.ov, inE.erface

4 .AB- 18

n/e - not affected

REv. 28REV.29



4.6.A8.6 TABLE1

Detailed Analysis
FIRE HAZARDS ANAI,YSIS

SAFE SHUTDOWN A}'TALYS IS
FTRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOWN

DAVIS

COMPONET'IT DESCRIPTION TYPE LOC NORM
MODE

SHUT COMPON
lNFO

FAIL BACK UP FOR CIRSUIT INTERI.OCK REOUIRED CHANGE JUSTIFICATION NOTES

NNI FI - MU3 ].

FI -MU34

FYl -HPO3A

FYI -HPO3A1

FYI-HPO3B

FYI_HPO3B1

Lr-RC14 -2

LI.RC14.4

LI.SPO9A1

LI - SPO 9A3

LI -SPO9A8

LI. SPO 9A8A

LI - SPO9A9

LRS-RC].4

Fr-636sA

Pr-636sAL

PI-RC2A3

PI - RC2A4

PI. SP12A

PI - SP12A1

PI.SP12A1 -A

TE.RC3A6

TE.RC4A2

TI -RC3A4

TI -RC3A5

MIIP TRAIN 2 FLOW IND

MUP TRAIN 2 FI,OW IND

IND

IND

FF

rND

I![D

IID

IND

IND

IND

IND

IND

IND

IND

IND

IND

IND

IND

IND

IND

IND

IITD

TE

TE

IND

IND

FF

ON

ON

OFFON

QN

ON

ON

ON

ON

ON

QN

ON

ON

ON

ON

ON

IS

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ot{

ON

ON

o

H

H

FE- MU3 1
rT- MU3 1

2LLMU34A
FE-MU34
FT_MII34

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

1LTRC3A5A
1LTRC3A5B
P1L1I,I(

NOI.IE

NONE

NONE

REQUIRED FoR S/D
REQUIRED FoR s/D

REQUIRm FOR S/D
R.EQUIRED FOR S/D
REQUIRED FoR s,/D

TT-RC3A6

TI-RC4A2

TI-RC4A4

RCS IOOP 2 HOT LEG TE!4P

RCS LOOP 2 COLD LEG TEI',IP

RCS LOOP 2 COLD I,EG TEHP

HPI FI.oW INDICATION

HPI FI.oW II{D. (ASP)

HPI FI.OW INDICATION

HPI FI,OW IND (ASP)

LEVEL I1ID (ASP}

LEVEL IND

-2 START-UP LEUEL IND

-2 START-UP LEUEL IND (ASP)

-2 START-I'P LEVEL IND (C5792A)

SG1.2 START-UP LEVEL IND (C5710)

SG1-2 START.UP LEUEL IND (C5?92A)

PRZR LEIIEL RECORDER

I.OOP 2 EXTEI{DED RANGE PRESS

I.OOP2 EX?ET{DED RANGE PRESS (ASP)

I.OOP 2 PRESS IND

RCS I'OP 2 PRESS IND

SG1.2 OUTI,ET PRESS IND

SGl-2 OUTTET PRESS IND (ASP)

SG1_2 OI]TIET PRESS IITD

RCS I.oOP 2 HOT LEG TEI'IP (RM 314)

RCS LOOP 2 COLD I,EG TE4P (RI'I 314)

RCS IOOP 2 HOT LEG TET'IP (ASP)

RCS I.OOP 2 HOT LEG TEHP

PORV BI.OCK vLV

IND

IND

IND

MOV

OFF

PI-SP12A

OFF

o/c

/A
/a
/A

/A
N/A

FF

FF

OFF

OFF

OFF

OFF

OFF

OFF

H

H

H

H

H

H

H

H

t{

H

H

H

H

H

H

H

H

H

H

H

H

H

H

2

2

2

?

2

2

2

2

2

2

R

FF

FF

FF

FF

FF

FF

FF

LI - SPO 941

LI -SPO9A1

LI.SPO9A1

Lr-RC14-1-4

N/A

N/A

N/A

N/A

N/a

N/A

N,/A

N/A

N/A

N/A

N/A

N/A

R 2

D

R

A

A

A

H

H

H

FF

FF

FF

FF

TI.RC3A5
TI -RC]A6
TI -RC3A5

29
ac
?q

RCS RC1 1

LEGEX'ID

,oHlL H 1CBE16O2C REMAINS CIOSED

It - required for hot standby c - required for cold shutdowl H,/L - High,/r-ow interface
4 .AB- 19

B - valve maintains boundary isolation N/A - not affected

RE1/. 28REV.29



4.6.A8.5 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : A-B

TRAIN 2 ]S ACCREDITED FOR SHUTDOWN

DAVIS BES

SYSTEM COMPONM.IT

RCS RCl 1

SFAS

RC13A

RC147

RC200

RC2 3 9A

RC23 98

RC2A

RC46O8A

RC45O8B

RC4 6 1OA

RC451OB

RC4532

c5 7 55D

c5762D

cs763D

c5765D

Hrs64 5 3

HrsS 4 s4

LI1525A

LI1525B

LI 1525C

Lr 1525D

LSL1525A1

Lst1s2sB1

LT1525A

LT1525B

LT1525C

LTl525D

Pr20 00

DESCRIPTION TYPE LOC

t40v

NORM
MODE

STruT COMPON
lNFO

FAIL BACK UP FOR

IS

CISSD

CIRCUIT lNTERI.OCK REQUIRED CHANGE USTIFICATION NOTES

PORV BIOCK lrLV

CODE SAI'ETY VALVE

ZER VEIIT HEADER CQNTROL \rLV

PZR SHPL CTI4" VNT IIDR \rtv

VAPOR SMPL V

PZR LIQUID SMPL \rLV

PZR PORV

SG 1 HI-PT VEflT \rLV

SG 1 HI-PT VETfT VLV

SG 2 HI-PT IIE}II 1/LV

SG 2 HI-PT VENT V

COLD LEE SG1-2 SMPL \rLV

SFAS CH.2 I.OGIC PAI{EL

SPAS CIi.1 I,OGIC PANEL,

SFAS CH.3 ]'GIC PAJ.IEL

SFAS CH.4 I.OGIC PANEL

SG Auto Essen Level Control

SG Auto Essefl I-€vel Cofltrol

BWST L€veI Indicator

I-evel IndicaEor

r-evel rndicator

Level Indicat.or

Level SwiEch

I-€ve1 Switch

I-€ve1 Transmittser

Level Transmitter

I€ve1 Transmitter

Level TransmiEter

vessel Press Indicator

HlL H

B

1CBE15 O 2D
IPBEI6 O2A
1PBE16 O28
P1C2LJ(
P1P2MX

NONE

NONE

NONE

NONE

NONE

NONE

NONE

1CV4608BA
1Cv4608BC

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

1LSFLT114

2LSFLTz1A

3LSFLT3 1A

4LSFLT4].4

NONE

REMAINS
REMAINS
REMAINS
REMAINS
REMAINS

cr.osm
ci-osm
CI-OSED
CI.oSED
cr.osm

ao
,o
28

2

r/2
2

a

2

2

1

1

C

C

H

H

H/L Eo/c

o/c

00

/A
/A
/A

IS

IS

IS

AS IS

FC

FC

FC

00 F/A

N/A

N/A

N/A

RC45O8A IN SERIES
RC4608A IN SERIES

N/A

N/A

N/A

N,/A

SFA"S ACTUATES

ACruATES

C

c

C

C

C

C

OFF

OFF

OFF

OFF

OFF

OFF

OFF

QFF

C LH

LH

I,H

LH

sov

sov

sov

sov

sov

PNL

PNL

PNI,

PNL

HIS

HIS

LI

LI

LI

2

2

1/2

tl2
L/2

t/2
1/2

L/2

t/2
7/2

t/2
1/2

1/2

t/2

D

D

D

D

D

FF

FF

o/c

c

RC4608B

RC46O8A

RC461OB

RC4610A

RC2OO

30
30

FF

FF

FF

FF

H

H

H

H

H

H

H

H

H

H

E

H

H

H

H

H

H

H

TI

A

A

A

13

13

13

13

t3

L3

13

13

13

13

L3

13

13

13

l-3

13

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

SFAS ANALOG INPTIT

SFAS AIAI.OG INPI'T

SFAS ANAI.OG INPI]T

SFAS ANAI.OG INPUT

TEGEND

P1 FF

H - required for hot standby C - reguired for cold shutdown H/L - High/Low interface
4.AB-20

B - valve mainEains boundary isolation N/A - not affected

REV, 28
REV.29

OP-02501 (Open RC200)

OP-02501 (Open RC239A)



4,6.A8.5 TABLE1

Detailed Analysis
FTRE HAZARDS ANAI,YSIS

SAFE SHUTDOWN AI{ALYSfS
FTRE AREA : AB

TRAIN 2 TS ACCREDITED FOR SHUTDOWN

DAVIS

COMPONE}IT DESCRIPTION SHUI
MODE

FAIL
MODE

COMPON
INFO

CIRCUIT INTERIfCKNORM BACK UP FOR REQUIRED CI{ANGE JUSTIFICATION NOTES

SFAS

SFRCS

gIT4T

CTI'I7

CTI*IT

TMT

CTT4T

CT!47

CT!47

CTMT

gl'lilT

CTMT

ClT4T

c11',17

CTMT

vessel

Vessel

vessel

vessel

vesseL

vessel

vessel

Vessel-

vessel

vessel

vessel

Vessel

vessel

vesseL

vessel

PI

PI

PT

PSH

PSH

FT

PT

PT

PT

HIS

LLT

OFF

OFF

OFF

OF,F

OFF

OFF

OFF

OFF

PI2O O I
PT2002

Pr2 0 03

PSH2 0 0 0B

PSH20018

PT2000

PT20 0 1

PTz0 0 2

PT2003

Rr2004

RI2 0 05

Rr2 006

Rr2 007

RSH2004A

RSH2005A

AI 2/4 MANUAT START AFPT-z C5?O?

CE 2/4 MAN STRT AFPT-z & ISOL SG-2 C57

SG2 C{ 1 SU LE1IEL XMTR

I,LTSP9A7 SG2 C]{ 3 SU LEVEL XMTR

L/2

Ll2

7/2

t/2
t/2
1/2

!/2
7/2

a/2

Ll2

t/2
1/2

t/2
L/2

t/2

tl2

tl2
L/2

2

2

2

)

2

r/2

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

GI 2 TRIP BI4CK/PERMISSIVE

CTI 4 TRIP BIOCK/PERMISSIVE

CH 1 TRIP BI.OCK/PERMISSIVE

GI 3 TRIP BI.OCK/PERMISSIVE

C]RCI'IT Al.38?1 (AI'P-2 TO SG-1)

crRcurT AF3872 (AFP-2 TO SG-2)

CIRCTITT MS6O3 (SG-z DRAIN STOP)

Press Indicator
Press IndicaEor
Press rndicator
Press Srritch

Press SHitch

Press xmEr

Press Xmtr.

Press Xmtr

Press Xmtr

Radiation Ind

Ra.diation Ind

Radiation hd
Radiation Ind

Radiation Sw

Radiat.ion Sw

FF

FF

FF

FF

H

H

H

H

H

H

H

H

H

H

H

H

H

t{

H

H

H

H

H

H

H

H

H

H

H

N/A L3

13

13

13

!.3

13

r.3

13

13

1a

13

1'

13

13

13

14

14

L4

14

L4

l4
14

L4

14

14
l4
14

14
a4

L4

r4

14

14

A

A

tr

v

HISlOOB

HISlOOC

Hrsr"01B

HISl O }C

HIS3 8 ? 1B

Hrs3 8 728

HISS O3B

HrsS 402

Hrs6 404

I,tTSP9A6

I-oGIC

I.oGIC

I.OGIC

FF

FF

F'F

FF

FF

FF

FF

FF

FF

FF

FF

FF

!!

FF

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

OFF

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

1LSGLT11A
lLSGLTl1C
P1L1Il(

1I,SGLT3 14
lLSGtT3 1C
P1L1t (

NONE

NONE

NONE

NONE

N/A

N/A

N/A

N/A

N/A

N/A

N,/A

N/A

SF'RCS ACTUATES

OFF

OFF

OFF

OFF

ON

H

ACTUATES
ACTI'ATES

ACTIATES
ASIUATES
ACTUATES

LLTSP9AS

LI,TSP9A9

LLTSP9BS

LLTSP9BT

sG2 CII

SG2 CH

SG1 CH

SG1 CII

SU I,EYEL XHTR

SU LEVEL X}4TR

SU LEVEL XIITR

SU LSVEIJ XMTR

LLT

LLT

I.I,T

I,I,T

LLT D t/2 ON

tl2 ON

1/2 QN

7/2 ON

H

H

H

H

d

A

tr

LEGBID

N/A - not affectedB - valve mainrains boundary isolation
REV.28

/A

/A

/^

H - reguired for hot stardby C - reguired for cold shutdowfl

ON

H/L - High/r,ow interface
4.AB-21 REV.29



4 .6 .AB. 5 TAELE1

Detailed Analysj-s
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSTS
FIRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOWN

DAVIS

SYSTEI,I COI4PONB'IT

SFRCS I,LTSP9B8

LLTSP9B9

DESCRIPTION LOC NORM

t/2 ON ON

1la ON ON

SHUT
HODE MODE

BACK IJP FOR CIRCUIT INTERIOCK REQUIRED CHANGECOMPON
INFO

JUSTIFICATION NOTES

CH 1 SU LEVEL XI'ITR

C}I 3 SU LEVEL XMTR

LLT D

I,LT D

i.4
14
14

14

14

14

L4

14

14

1"4

14

L4

L4

l4
l4

14

14

14

l-4

a4

14

L4

14

14

14

74

),4

L4

L4

74

14

A

A

A

A

A

A

A

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

E

H

H

H

H

H

H

H

C

C

C

c

C

C

C

C

OFF

OFF

lLSGLTl].8
lLSGLT1lD
P1LlLX

lLSGLT3 1B
lLSGLT3 1D
P].L1IJ(

NONE

NONE

NONE

NONE

1CRCPD11B

1CRCPD3 18

2CRCPDzlC

2CRCPD41C

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

SFRCS AffiUATES
SFRCS ACTUATES
SFRCS AEruATES

SFRCS ASIUATES
SFRCS ACTUATES
SFRCS ACruATES

PDS2685A

PDS2585B

PDS2585C

PDS2585D

PDSz586A

PDSz 6 I 68

PDS2 68 6C

PDS2686D

PS3687A

PS3 6 87C

PS35B7E

PS35B7G

PSl687K

PS3687L

PS3 68 7M

Ps3 68 7N

PS36898

PS3689D

PS3689F

PS3689H

PS3689K

PS3589L

PS3689M

PS3689N

RCPMl

RCPM2

RCPM3

RCPM4

PDS

PDS

PDS

PDS

PDS

PDS

PDS

PDS

PS

PS

ps

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

RCPM

RCPM

RCPM

RCPM

OPE{

OPEiI

OPE}I

CH

CH

CE

C}I

CH

w
GI

cll

GI

clt

cI{

GI

ClI

CH

GI

GI

ct{

CH

C}I

CH

CH

CH

CH

CH

2 MN FW < SG2 PRESSURE SWITCH

4 MN FW < SG2 PRESSURE SWITCH

1 MN F'W < SG2 PRESSI]RE SWITGI

3 MN FW < SG2 PRESSURE SWITS{

1 },IN FW < SGl PRESSURE SWITCI{

3 },IN F'W < SG1 PRESSTIRE SWTTG{

2 MN FW < SG1 PRESSTIRE SWITGI

4 MN FW < SG1 PRESSURE SWITCH

2 HN SIT,I I-INE 2 PRESSI]RE SWITCI{

2 MN S11'{ LINE 1 PRESSIJRE SWITCH

4 I.IN STM LINE 2 PRESSURE SWITCI{

4 MN STI"I LINE 1 PRESSIJRE SWITC]]

2 MN STM LINE 2 PRESSURE SWITC}I

2 I"1I'I STM LINE 2 PRESSI,RE SWITG{

4 MN STI,I LINE 2 PRESSLIRE SWITCH

4 MN STl{ LINE 2 PRESSI]RE SWITGI

1 HS LINE 1 PRESSI'RE SWITCH

1 MS LINE 2 PRESSURE SWITCH

3 MS LINE 1 PRESSIIRE SWITC}I

3 MS LINE 2 PRESSURE SWITCH

1 MS LINE 1 PRESSLIRE SWITCH

1 MS ],INE 1 PRESSURE SWITGI

3 MS LINE 1 PRESSURE SWITCH

3 MS LINE 1 PRESSURE SWITO{

1 RCP MONITOR REIAY CONTAST

2 RCP MONITOR REI,AY CONTACT

3 RCP MONITOR REI,AY CONTACT

4 RCP MONITOR REI.AY CONTAC:T

al2

t/2
!/2

1/2

1/2

7/2

L/2

Ll2

L/2

Ll2

L/2

r/2
L/2

L/2

L/2

L/2

tl2
7/2

t/2
t/2
t/2
7/2

L/2

II

II

II

II

AB

AB

AB

AB

EE

C

C

C

C

c

c

C

c

c

C

C

C

C

c

C

C

c

C

N/A

N/A

N/A

N,/a

SFRCS A TUATES

SFRCS ACTUATES

SFRCS ACTTIATES

SFRCS ACTUATES

N/A

N/A

r{/A

N/A

INITIATES SFRCS ON LOOP

]NITIATES SFRCS ON LoOP

INITIATES SFRCS ON I.oOP

INITIATES SFRCS ON I.OOP

LEGEITD

B - valve maintains boundary isolation
REV. 2E

H - required for hot standby C - required for coLd shuldo\,fir H/L - High,/Low interface

4 . AE-22

N/A - not affect.ed
REV.29



4.5.A8.5 TABLE1

Detaj-led Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : AB

TRAIN 2 IS ACCREDITED FOR SHUTDOWN

DAVIS BESS

COMPONENT DESCRIPTION NORM
MODE

SHUT
MODE

FAIL BACK UF FOR

SWS TRAIN 1&2

-t,P3-2

CIRCUIT TNTERI,OCK REQUIRED CHANGETYPE TOC

BD

COMPON
INFO

.IUSTIFICATION NOTES

sws P18 0

P3-2

P3-3

swl3 5 7

swl3 5 I
shD.3 6 7

sw1358

swl-3 83

sw13 95

sw14 29

sw14 3 4

51^12 92 B

sr.lz 93 0

sw2932

sw54

sw55

sws6

L/2

2

L/2

2

t/2
2

L/2

2

2

Ll2

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

N/A

N/A

N/A

N/A

N/e

N/A

N,/A

N/A

N/A

BACKT'P SW PT]HP

SW PU!4P 2

sw PIIHP 3

CAC 2 OIIT ISO \ILV

cAc 3 otlr rso vl.v

PIJMP

PL'MP

Pl)MP

sov

sov

OFF

u!!

OFF

FO

FO

A.S IS2 IN ISO VLV

3 IN ISO lrLV

2 SUCT VLV FROM SW

o

F

F

C

C

ON

ON

ON

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

o

C

o/c
o/c

o/c

C

o/c
o/c
o

IS

IS

IS

c

rD( IN HEADER ISO \rLV

SI.J FROM CC ID( 3 ISQ ]rLV

SW F.ROM CC TD( 2 ISO ]/LV

TRM EVS COND UNIT IN VLV

SW TO IIIT FQREBAY \rLV

SW TO COLLECT BASTN VLV

TPC.W HX1 OI]TI,ET

TPChI }D(2 OUTLET

TPCW HX3 OUTIJET

DHR CLR 2 OI'I XOVER

C114T H2 PI,'RGE FN 2 IN \ILV

P PATIEL CFPP1SQ

sov

sov

MAN

MAN

tvlAN

BG

T

T

HI{

BG

BG

1I
II
II

IS

IS

IS

A

A

Ll2

o

C

C

C N/A

swz929,31,32

swz929.30.31

sw1395, Sw1399

sw1395, SWl399

sw1395, SW1399

B

E

B A

ASSCKT

ASSCKT

ASSCKT

ASSCK?

ASSCTCT

acqcm

ASSCKT

MVo830

HVS 068

MV5441

MV5{42

c31- 1

c31- 2

CFPPlsQ

RM 115 HVAC ISO VIJV

RM 115 I{VAC ISO VLV

RH 115 CLR F'AI'I 1

RI'l J.]"5 CLR FAN 2

2PBF1185A

2PBF].1644

2PBF11?84

2PBF1179A

2PBF1192A

2PBF1193A

zcv2229

FOR

FOR

FOR

FOR

FOR

FOR

s/o

s/D

s/D

s/D

S/D

2t

2!

2t

2t
10, L1

10, L1

20

F1 1D

F11D

F].1D

F11D

F11E

F],1E

REQUIRM

REOUIRED

REQUIRM

REQUIRED

REQUIRM

REQUIRED

LEGEND

H - required for hoE. standby

I.QST DUE TO BREAKER COORDINATION

C - reguired for coLd shut.down H/L, - High/Iow inrerface
4.AB-23

B - valve maintains boundary iso.Lation N/A - not, affecEed

REV. 28REV.29



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA AB 
 

 
 4.AB-24 FHAR Rev 29 9/2020 

1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates 
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons: 

  
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED 
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9.  NOT USED  
 
10.  An evaluation has shown that ECCS Pump Room Cooler Fans C31-1 through -5 are not 
 required for SSD.  An exemption is no longer required from the provisions of Appendix R 
 III.G.3 to have full area suppression where credit is taken for an Alternate Shutdown 
 capability.  (Use of portable ventilation for ECCS Pump Room 115 is not required.)  
 
11.  MCC F11E may trip due to a lack of coordination in associated circuit breakers.  The  
 only Safe Shutdown equipment affected by loss of MCC F11E are HPl Pump 2 Recirc 
 Valve (HP31) and LPI/HPI Crosstie Valve (DH63).  Safe Shutdown can be achieved in 
 this fire area in spite of the loss of power to these components.  HP31 is normally open, 
 fails as-is and is required open for Shutdown.  DH63 will be manually closed.  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11A  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated. 
  
At least 30-minutes are available to complete the manual action unless otherwise noted.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level set-point is adequate for SSD.  SFAS actuated components will 
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air 
 supply (where needed) is lost.  NNI provides SG level indication.  (See Note 12).  

 
Due to lose of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
HP02A, B HPI 2 Disch Iso Vlv Open Throttle HP02A & B from the CR 

after blocking SFAS 
P42-2 LPI Pump 2 On Stop P42-2 from the CR after 

blocking SFAS 
P42-1 LPI Pump 1 On Trip Bkr AC112 at C1 
P56-2 CS Pump 2 On Stop P56-2 from the CR after 

blocking SFAS 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1 
P58-2 HPI Pump 2 On Stop P58-2 from the CR after 

blocking SFAS 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 

BE1176 at E11B & BV1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost. 
  
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3871 is manually closed, first trip Breaker BF1201 at F12A.  

 
15.  NOT USED  
 
16.  RCP Seal integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS Inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  
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RCP Seal Return Flow.  The following manual valves will need to be operated:  
 
MU97   Open   WC119  Open  
MU182  Close   WC120  Open  

 
RCP Seal Injection from the HPI System with RCS Letdown via the Makeup System.  
The following valves may need to be manually operated:  

 
HP27   Open     MU11   Align to CWRT  
MU02B  Open MU02B & Trip   MU208  Open  

BE1172 at E11B  
MU04   Open MU04 & Trip   MU214  Close  

BE2259 at E22B  
MU10A  Open     MU216  Throttle  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A, DH9B, DH7A, and DH7B have been 
 depowered.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  MCC F11D may trip due to a lack of coordination in associated circuit breakers.  The  
 only Safe Shutdown equipment affected by loss of MCC F11D are Backup Battery  
 Charger (DBC2PN) and CCW Return Header 2 Valve (CC2649).  Safe Shutdown can be 
 achieved in this fire area in spite of the loss of these components.  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01B 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  CCW is provided to the Makeup Pump Cooler, by passing CC1460.  
 
25.  Although DH12 is a High/Low Interface component, Valve DH11 is in series and has no 
 circuits that pass through this fire area.  Failure of these circuits could result in the 
 inability to open DH12 as required to initiate Decay Heat Removal when going from Hot 
 Shutdown to Cold Shutdown.  Bypass Valves DH21 and DH23, which are located  
 outside of this fire area, will be opened.  
 
26.  The DHR Cooler 1-2 Isolation Valve CC1469 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
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(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  

 
27.  Failure of Circuit 2CBF1129G could affect operation of DH1518.  Trip Breaker BF1129 at 
 F11C and manually open DH1518 if required.  

 
Failure of these circuits could prevent remote operation of DH2734 and a hot short in 
Circuits 2CBF1134D, E, & G, could cause spurious operation.  Trip Breaker BF1134 at 
F11C and manually operate DH2734 if required.  Due to the torque/limit switches 
possibly being bypassed by a hot short, the valve operator may be damaged.  If this 
occurs, procedures instruct plant personnel to remove the operator, replace it with a 
dedicated spare operator, and then manually close the valve. Since this valve is only 
needed to go to cold shutdown, GL 86-10 allows repairs to be made.  
 
A hot short in Circuit 2CBF1195C or 2CBF1195D could cause spurious opening of 
DH63.  Trip Breaker BF1189 at F11A (de-energizes F11E) and manually operate DH63 
if required (See Note 11).  
 
Cooler E27-2 is a mechanical component located in an area with very low combustible 
loading.  

 
28.  There are two concerns for Valve RC11 associated with this fire area:  

 
1)  Spurious closure would isolated the power operated Relief Valve (RC2A) and 
 impair the ability to provide Makeup to the RCS Inventory using the HPI system.  
 If this occurs, then use the Pressurizer Vent Path (RC200 and RC239A).  
 
2)  RC11 is a High/Low Pressure Interface Valve.  Since it is in series with normally 
 closed Valve RC2A, which is unaffected by a fire in this fire area, RC11 is not a 
 concern.  

 
29.  TI-RC3A6 is a redundant means of monitoring the same variable (RCS Loop 2 Hot Leg 
 Temperature) as TI-RC3A5.  No circuits for TI-RC3A6 pass through this fire area.  The 
 power supply for TI-RC3A6 is C5755G which is not affected by a fire in this fire area.  
 
30.  RC4608B is not a concern because RC4608A is in series and not affected by a fire in 
 this area.  
 
31.  To prevent spurious operation, valve HP31 has been de-energized.  
 
32.  Failure of Circuit ACV1453C could affect the ability to close WC1453 in the normal 
 manner.  Fail close WC1453 by venting off its air supply.  
 
33.  Coolers E26-1 and 2 are passive mechanical components in areas of very low 
 combustible loading.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  AC  
 

TRAIN ACCREDITED FOR SHUTDOWN:  2 
 
 
4.6.AC.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
 
ROOM 
No. 

 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
A1 BWST PIPE TRENCH  400 N MAN 
A2 PWST TRENCH 400 N MAN 
 
 
…………………………………………………………………………………….. 
 
 
4.6.AC.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA AC  
 
The following components are located in fire area AC.   
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
DHRS  2 DH07A MOV BWST ISO VLV A 
  1 DH07B MOV BWST ISO VLV B 
SFAS  1/2 LT1525A LT BWST Level Transmitter 
  1/2 LT1525B LT BWST Level Transmitter 
  1/2 LT1525C LT BWST Level Transmitter 
  1/2 LT1525D LT BWST Level Transmitter 
 
 



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA AC 
 

 
 4.AC-2 FHAR Rev 26 10/2014 

4.6.AC.3  Fire Propagation Control  
 
The north, south and east walls are below grade and backed up by backfill.  The south and east 
wall area a minimum 1 ft. thick concrete with all penetration seals to meet a 3-hour rating:  
There is negligible combustible material in the vicinity of the trenches for a fire to propagate past 
the metal plate into the trench.  
 
The combustible loading is due to incidentals and grease associated with 2 motor-operated 
valves.  All cables are routed in steel conduit.  A 1 inch schedule 160 pipeline for hydrogen 
supply to the Makeup Tank is routed through this area.  This line is installed to Seismic Class I 
requirements and has no valves located in this area.  Therefore, the hydrogen and cable 
insulation are not considered in the combustible loading.  
 
4.6.AC.4  Fire Detection and Suppression  
 
There is no automatic fire detection located in the Pipe Trenches.  Manual fire suppression 
equipment is provided for this area by fire extinguishers located as shown on Drawings A-221F 
through A-230F and Hose House (HH) 11 located within 90 feet of the trenches.  In the event of 
a fire, smoke would be vented through the hatch-type door in the roof.  
 
4.6.AC.5  Fire Area Safe Shutdown Summary  
 
Train 2 will be used for Safe Shutdown in Fire Area AC.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, a Letdown path and MUPS Seal Injection for RCP Seal Cooling.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection, and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 54-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates that High Impedance Ground Fault protection for the 480V 
AC Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent upstream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15  
E11C   E12B   E16A   F11C   F12C   F16A  
E11D   E14     F12A   F14  

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED 
 
10.  NOT USED  
 
11.  NOT USED  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11A  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-2 LPI Pump 2 On Stop P42-2 from the CR after 

blocking SFAS 
P42-1 LPI Pump 1 On Trip Bkr AC112 at C1 
P56-2 CS Pump 2 On Stop P56-2 from the CR after 

blocking SFAS 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1 
P58-2 HPI Pump 2 On Stop P58-2 from the CR after 

blocking SFAS 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
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COMPONENT DESCRIPTION EFFECT ACTION 
    
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3871 is manually closed, first trip Breaker BF1201 at F12A.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS Inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection and Letdown Flow  
 
The following manual valves will need to be operated:  
 

MU97   Open   WC119  Open 
MU182  Close  WC120  Open 
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Additionally, the following valves may need to be manually operated:  
 
CC1410  Open   MU11   Direct Flow to CWRT  
MU01B  Open   MU214  Close  
MU02B  Open   MU216  Throttle  
MU10A  Open  

 
RCS Inventory Control  
 
After transferring the Makeup suction to the BWST, MU203 will be manually closed after 
opening MU208, HP29, and HP1556 to route MUPS Recirc to the BWST rather than the 
Makeup Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A, DH9B, DH7A, and DH7B have been 
 deenergized.  
 
19.  NOT USED  
 
20.  NOT USED 
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01B 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  Essential CCW is provided to the Makeup Pump Cooler, by passing CC1460.  
 
25.  Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
26.  The DHR Cooler 1-2 Isolation Valve CC1469 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  

 
27.  NOT USED  
 
28.  NOT USED  
 
29.  NOT USED  
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4.6.AD.1  Fire Area Description  
 
Room 
No. 

 
Description 

Combustible 
Loading 

 
Detection 

 
Suppression

     
118 Elevator Mach Rm 3,304 Btu/ft2 Y Man 
AB2 Aux Bldg Stairwell (East) 400 Btu/ft2 N Man 
EL3 Aux Bldg Elevator (RACA) 400 Btu/ft2 N Man 
 
4.6.AD.2  Safe Shutdown Equipment In Fire Area AD  
 
There are no Safe Shutdown components or cables in this fire area.  
 
4.6.AD.3  Fire Propagation Control  
 
Fire Area AD is located in the Auxiliary Building and consists primarily of one elevator shaft (with 
its Machine Room) and one stairwell (Elevations 545’ to 613’) as shown on Drawings A-221F 
through A-224F.  
 
A fire that originates in this fire area will be contained in the fire area.  This fire area is enclosed 
by a minimum of 2-hour fire-rated walls and ceilings.  
 
This fire area contains no Safe Shutdown equipment and therefore provides the equivalent of 
3-hour separation between fire areas containing Safe Shutdown equipment.  That is, a fire in 
one Safe Shutdown area would have to breach one 2-hour wall to enter the Stairwell/Elevator 
Shaft and then breach another 2-hour wall to spread to another Safe Shutdown fire area.  
Based on the low combustible loading in this fire area and the low combustible loadings or 
automatic suppression in surrounding fire areas, it is highly unlikely for a fire to breach one of 
the 2-hour fire barriers, let alone 2 fire barriers.  
 
The fire barriers are primarily 12 inch concrete block walls with minimum 10 inch thick poured 
concrete ceilings.  
 
In order to preclude any direct flame/fire/smoke communication between the Corridor Room 110 
(Fire Area A) and Elevator Machine Room 118 (Fire Area AD) through an opening, a 1-1/2-hour 
fire-rated door assembly (Door 103) was installed to protect the opening.  Fire Door 103 is held 
open, in order to accommodate tornado depressurization vent considerations, by an 
electromagnetic door holder/closer.  Upon actuation of the smoke detection system in either the 
Corridor (110) or the Elevator Machine Room (118), the electromagnetic door holder 
de-energizes, releasing the door allowing the mechanical door closer to bring the door to a 
closed position.  
 
4.6.AD.4  Fire Detection and Suppression  
 
Fire Area AD consists of Rooms 118, AB2 & EL3.  The following area has detection:  
 
1.  Elevator Machine Room 118, Fire Detection Zone FDZ-118  
 
Room AB2 & EL3 do not have detection in this fire area.  
 
There is no automatic suppression in this fire area.  
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Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawings A-221F through A-229F.  
 
In the event of a fire, smoke venting will be accomplished in accordance with the Pre-Fire Plans.  
 
4.6.AD.5  Fire Area AD Safe Shutdown Summary  
 
Since there are no Safe Shutdown components or cables in this fire area, a fire in this area will 
not affect Safe Shutdown.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION 
 

FIRE AREA:  B  
 

TRAIN ACCREDITED FOR SHUTDOWN:  2 
 
 
4.6.B.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
 
ROOM 
No. 

 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
100 EQUIPMENT & PIPE CHASE 76,391 Y MAN 
101 PIPE TUNNEL 1,060 Y MAN 
 
……………………………………………………………………………………… 
 
4.6.B.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA B 
 
The following components are located in fire area B.   
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
ESSPWR  1 E12E MCC 480VAC MCC 
  2 F11E MCC 480VAC MCC 
 
……………………………………………………………………………………… 
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4.6.B.3  Fire Propagation Control  
 
Fire Area B is located at elevation 545 west end of the Auxiliary Building.  
 
A fire that originates in this fire area will be contained in the fire area.  This fire area is enclosed 
by 3-hour fire-rated ceiling and walls.  
 
4.6.B.4  Fire Detection and Suppression  
 
Fire Area B consists of two rooms covered by Fire Detection Zone FDZ 101.  Manual fire 
suppression equipment is provided for this fire area.  Fire Extinguishers and Hose Stations (HS) 
are shown on Drawings A-221F through A-231F. 
  
In the event of a fire, smoke venting will be accomplished in accordance with the Pre-Fire Plan.  
 
4.6.B.5  Fire Area Safe Shutdown Summary  
 
Train 2 will be used for Safe Shutdown in Fire Area B.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, MUPS for a Letdown path and MUPS Seal Injection for RCP Seal Cooling.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent upstream breakers from tripping on a ground.  

 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED  
 
11.  F11E will be de-energized.  See Note 29.  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11A  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30 minutes are available to complete the manual action.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication. (See Note 12).  

 
Due to loss of power to Train 1, Channels 1 and 3, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-2 LPI Pump 2 On Stop P42-2 from the CR after 

blocking SFAS 
P42-1 LPI Pump 1 On Trip Bkr AC112 at C1  
P56-2 CS Pump 2 On Stop P56-2 from the CR after 

blocking SFAS 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1  
P58-2 HPI Pump 2 On Stop P58-2 from the CR after 

blocking SFAS 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  
 

The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3871 is manually closed, fire trip Breaker BF1201 at F12A.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS Inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection and Letdown Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open 
MU214  Close   WC120  Open 
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Additionally, the following valves may need to be manually operated: 
 
CC1410  Open   MU10A  Open  
MU01B  Open   MU11   Direct Flow to CWRT  
MU02B  Open  

 
RCS Inventory Control 
 
After transferring the Makeup Suction to the BWST, MU203 will be manually closed after 
opening MU208, HP29, and HP1556 to provide MUPS Recirc to the BWST rather than 
the MU Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A, DH9B, DH7A, and DH7B have been 
 deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01B 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  Essential CCW to the Makeup Pump Cooler, by passing CC1460.  
 
25. Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
26.  The DHR Cooler 1-2 Isolation Valve CC1469 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  

 
27.  DH63 would spuriously open following a hot short in Circuits 2CBF1195C or 
 2CBF1195D.  To preclude this, Procedure DB-OP-02501 will include instructions to 
 close/verify closed DH63 and open fused disconnect switch BF1189 at MCC F11A for a 
 fire in this area (See Note 29).  
 
28. NOT USED  
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29.  Open Fused Disconnect Switch BF1189 at MCC F11A to de-energize MCC F11E and 
 Valve DH63.  MCC F11E provides power to DH63 and HP31.  DH63 will be manually 
 closed (see Note 27) and HP31 is not required for Shutdown.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  BD  
 

TRAIN ACCREDITED FOR SHUTDOWN:  2 
 
 
4.6.BD.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows:  
 
ROOM 

NO. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
050 SCREEN WASH PUMP ROOM 17,200 

 
N Man 

054 STAIRWAY 400 N Man 
 
………………………………………………………………………………………. 
 
4.6.BD.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA BD  
 
The following components are located in fire area BD.   
See Appendix B-2 for a list of circuits / cables in this fire area. 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
HVAC 1 HV0531A DMPR AIR IN LVR FOR B/U SW PUMP 
 1 HV0532A DMPR AIR IN LVR FOR B/U SW PUMP 
 1 C100 FAN TRAV SCR AREA EXH FAN (B/U SW PUMP) 
SWS 1/2 P180 PUMP BACKUP SW PUMP 
 
……………………………………………………………………………………… 
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4.6.BD.3  Fire Propagation Control 
 
Fire Area BD is located in the Intake Structure as shown on Drawing A-230F.  
 
A fire that originates in this fire area will be contained in this fire area.  This fire area is 
separated from other fire areas by 3-hour fire-rated barriers. 
  
4.6.BD.4  Fire Detection and Suppression  
 
There is no automatic fire detection located in this area.  
 
Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawing A-230F.  
 
In the event of a fire, smoke venting is accomplished in accordance with the Pre-Fire Plans. 
  
4.6.BD.5  Fire Area Safe Shutdown Summary  
 
Train 2 will be used for Safe Shutdown in Fire Area BD.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, a Letdown path and MUPS Seal Injection for RCP Seal Cooling.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  

 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED  
 
11.  NOT USED 
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11A  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted. 

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Train 1 Channels 1 and 3, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-2 LPI Pump 2 On Stop P42-2 from the CR after 

blocking SFAS 
P42-1 LPI Pump 1 On Trip Bkr AC112 at C1  
P56-2 CS Pump 2 On Stop P56-2 from the CR after 

blocking SFAS 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1  
P58-2 HPI Pump 2 On Stop P58-2 from the CR after 

blocking SFAS 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  
 

The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3871 is manually closed, first trip Breaker BF1201 at F12A.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS Inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection and Letdown Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open 
MU214  Close   WC120  Open 

 
 



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA BD TABLE 1 NOTES 
 

 
 4.BD-18 FHAR Rev 26 10/2014 

Additionally, the following valve may need to be manually operated: 
 
CC1410  Open   MU10A  Open  
MU01B  Open   MU11   Direct Flow to CWRT  
MU02B  Open  

 
RCS Inventory Control 
 
After transferring the Makeup suction to the BWST, MU203 will be manually closed after 
opening MU208, HP29, and HP1556 to provide MUPS Recirc to the BWST rather than 
the Makeup Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been depowered.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01B 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  Essential CCW is provided to the Makeup Pumps, thereby passing CC1460.  
 
25. Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
26.  The DHR Cooler 1-2 Isolation Valve CC1469 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION 
 

FIRE AREA:  BE  
 

TRAIN ACCREDITED FOR SHUTDOWN:  2 
 
 
4.6.BE.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
  
ROOM 

NO. 
 

ROOM DESCRIPTION 
COMBUSTIBLE 

LOADING (BTU/FT2) 
DETECTION 

Y/N 
SUPPRESSION

MAN/AUTO 
     
051 DIESEL FIRE PUMP ROOM 8,625 Y MAN 
055 DIESEL FIRE PMP TNK ENCL 741,576 N MAN 
 
………………………………………………………………………………………. 
 
4.6.BE.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA BE  
 
The following components are located in fire area BE.   
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
ESSPWR 1 E12C MCC 480VAC MCC 
 1 E12D MCC 480V AC MCC 
 
……………………………………………………………………………………….. 
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4.6.BE.3  Fire Propagation Control  
 
Fire Area BE is located in the Intake Structure as shown on Drawing A-230F.  
 
A fire that originates in this fire area will be contained in this fire area.  This fire area is 
separated from other fire areas by 3-hour fire-rated barriers (except as noted below).  
 
The west wall of Room 51 contains 1 non-rated opening.  To preclude any direct flame/fire 
communication with Room 52A (Fire Area BF), an automatic wet-pipe sprinkler (fed from 
Room 52) is located in the opening.  
 
The south wall of Room 51 contains 1 fire damper which was not certified for closure against air 
flow.  This arrangement has been tested and found acceptable.  
 
The Diesel Fire Pump is located on a concrete stand which is surrounded by a 6 inch concrete 
curb to contain any leakage of fuel or lubricating oil.  
 
The Fire Pump Diesel Oil Day Tank (T47) is surrounded by a 1 foot high concrete curb to 
contain any leakage of fuel.  
 
4.6.BE.4  Fire Detection and Suppression  
 
Fire Area BE consists of 2 rooms.  Room 51 is covered by Detection Zone FDZ 51.  
 
Room 51 is provided with a manual wet-pipe sprinkler system which utilizes fusible sprinklers.  
Actuation is accomplished by opening FP215 located in Room 53 (Fire Area BG).  
 
Manual fire suppression equipment is provided for this fire area.  Fire Extinguishers and Hose 
Stations (HS) are shown on Drawing A-230F. 
  
In the event of a fire, smoke venting is accomplished in accordance with the Pre-Fire Plans.  
 
4.6.BE.5  Fire Area Safe Shutdown Summary 
 
Train 2 will be used for Safe Shutdown in Fire Area BE.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, for a Letdown path and Seal Injection for RCP Seal Cooling.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  

 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED 
 
10.  NOT USED  
 
11.  NOT USED 
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11A  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted. 

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Train 1, Channels 1 and 3, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-2 LPI Pump 2 On Stop P42-2 from the CR after 

blocking SFAS 
P42-1 LPI Pump 1 On Trip Bkr AC112 at C1  
P56-2 CS Pump 2 On Stop P56-2 from the CR after 

blocking SFAS 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1  
P58-2 HPI Pump 2 On Stop P58-2 from the CR after 

blocking SFAS 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  
 

The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3871 is manually closed, first trip Breaker BF1201 at F12A.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection and Letdown Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open 
MU214  Close   WC120  Open 
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Additionally, the following valves may need to be manually operated: 
 
CC1410  Open   MU10A  Open  
MU01B  Open   MU11   Direct Flow to CWRT  
MU02B  Open  

 
RCS Inventory Control 
 
After transferring the Makeup suction to the BWST, MU203 will be manually closed after 
opening MU208, HP29, and HP1556 to route MUPS Recirc to the BWST rather than the 
Makeup Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01B 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  Essential CCW is provided to the Makeup Pump Cooler, bypassing CC1460.  
 
25. Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
26.  The DHR Cooler 1-2 Isolation Valve CC1469 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  BF  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1 
 
 
4.6.BF.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
 
ROOM 
NO. 

 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
052 SERVICE WATER PUMP AREA 13,052 Y AUTO 
052A SERVICE WATER FAN ENCL. 400 N MAN 
 
……………………………………………………………………………………… 
 
4.6.BF.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA BF  
 
The following components are located in fire area BF.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
ESSPWR 2 F12C MCC 480VAC MCC 
 2 F12D MCC 480VAC MCC 
HVAC 1 C99-1 FAN SW PMP RM EXH FAN 1 
 1  C99-2 FAN SW PMP RM EXH FAN 2 
 2 C99-3 FAN SW PMP RM EXH FAN 3 
 2 C99-4 FAN SW PMP RM EXH FAN 4 
SWS 1 P3-1 PUMP SW PUMP 1 
 2 P3-2 PUMP SW PUMP 2 
 1/2 P3-3 PUMP SW PUMP 3 
 
……………………………………………………………………………………….. 
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4.6.BF.3  Fire Propagation Control  
 
Fire Area BF is located in the Intake Structure as shown on Drawing A-230F.  
 
A fire that originates in this fire area will be contained in this fire area.  This fire area is 
separated from other fire areas by 3-hour fire-rated barriers (except as noted below).  
 
The east wall of Room 52A contains 1 non-rated opening.  To preclude any direct flame/fire 
communication with Room 51 (Fire Area BE), an automatic wet-pipe sprinkler (fed from 
Room 52) is located in the opening.  
 
The north wall of Room 52 contains 1 fire damper which was not certified for closure against air 
flow.  This arrangement has been tested and found acceptable.  
 
4.6.BF.4  Fire Detection and Suppression  
 
Fire Area BF consists of 2 rooms.  Room 52 is covered by Detection Zone FDZ 52 and is 
provided with an automatic wet-pipe sprinkler system.  
 
Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawing A-230F. 
 
In the event of a fire, smoke venting is accomplished in accordance with the Pre-Fire Plans.  
 
4.6.BF.5  Fire Area Safe Shutdown Summary 
 
Train 1 will be used for Safe Shutdown in Fire Area BF.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, a Letdown path and Seal Injection for RCP Seal Cooling.  The Backup Service Water 
Pumps will be used instead of Service Water Pump 1 or 3.  
 
 



r'o|
oltE&

ro 
ro

N
O

I

rvt 
14 

r!| 
.Y

t 
tY

t 
(|| 

r9 
f.i 

";
r

{
r

{
d

F
l

F
{

N
n

l
d

r
l

rt 
tt

F
F

t
t

{

O
I

N
N

t
t

l
!t 

!t 
rt

Fl 
t{ 

r{
A

A
A

A
A

A
H

H
H

g
g

 
g

af
O

A
@

G
l

(v) 
|

h 
rl.

'{d
E(

llO
I

3
r

U
 

t-l

v,!4Iz2oHtrIHtrHt{(aDb

6ol)uolHrl{|tt$ocI

dz

tv)
!tUUEHBHAIo|nf\|o

d
l

\.4
z

o
4

S
A

e
:$

O
U

U
r

ilU
U

F{U
H

E
U

E
H

B
B

A
 

8
8

 
fr 

fr
E

K
E

 
ftE

 
T

 
E

H
H

V
H

H
V

V

F{ 
t{ 

F{ 
Fl

H
H

F
|

H
H

d
r

t

Z
Z

o
Z

2
o

o
H

H
IN

H
H

U
T

ln
(

{
N

G
I

u
r

u
to

c
flu

lo
o

C
C

r
d

d
d

d
r

(
r

F
. 

l&
A

\.Ir
r

E
\.4

\P
1

(
n

(
n

o
z

U
}

U
|z

o
z

o

d
F

t
r

{
r

{
H

o
o

o
o

o
r

n
tn

n
ln

u
l

N
o

lN
O

t(
\l

? 
d 

? 
d 

( 
d 

d 
( 

? 
? 

( 
4 

? 
4 

( 
d 

d 
d

tr. 
\ 

9. 
\. 

\. 
\ 

\ 
\. 

A
 

ft 
\. 

\. 
A

 
\ 

\. 
\. 

\. 
\.

o
z

o
z

z
z

2
z

o
o

2
z

o
z

z
2

z
z

!tF
l

f
.

f
-

F

trtrr|F
trtrr|H

trE
IH

E
H

E
H

E
IH

rr

eaaeaE
E

ar-E
aE

E
aaE

 aa

v
tu

lt,)
v

r
(

a
u

)
tt/l

H
H

H
H

H
H

H
H

h
E

ts
E

4
R

h
V

'O
E

E
E

ts
\E

F
.

6
6

N
N

N
\\\.

i{ 
t{ 

N
 

F{ 
F{ 

Ft 
rl 

t{ 
r< 

O
l 

Fl 
d 

N
 

Fl 
d 

F{

afi

e
e

ts. 
fi

3E

Fl 
Fl 

f'l 
t4 

F 
lil 

H
 

H
 

Fl 
r| 

Fl 
H

 
Fl

aaaeaaaeaaaee

s
lU

lu
tq

t
H

H
H

H

aq||

UUrqHxIrtAIr{oU
'I

No
I

Ao

F
a

a
A

 
a

a
 

$
t

\
t

\
6

F
{

r
{

r
{

O
O

O
F

I
T

{
U

t
l

.
{

.
(

.
\

|
.

{
.

U
r

l
F

l
F

t
r

{
d

U
U

U
U

U
E

U
U

U
U

U
H

a
a

a
 

F
 a

 
tr

n
A

A
A

A
A

9
9

9
 

9
9

S
9

d

Ft 
F{ 

r{ 
F,l 

F{ 
C

) 
F{

o
o

o
o

o
r

o
ln

n
u

lu
l|l)

o
o

ln
O

In
|N

(
\|N

O
O

O
I

o
o

o
o

o
o

d
.d

.id
.d

.8
d

,
o

o
o

o
o

=
o

NIttr<AAHdt{oInNo
I

Ao

orro@frlE4E(aUFlotnolo
I

Ao

tro.Ar,tdrloo.r{nfil
(lca.ooE

!
'rldt,c-ddEoFlflt

tttE
E

ttrE
ttttrtE

tli
I:E

E
T

E
E

:E
!U

$
T

E
iIiT

!

N
N

'
N

d
d

€
F

{
d

r
l

a
z

z
H

H
H

d
4

d
&

&
x

t{ 
t{ 

t{

H
E

NdF{zH4xE
l

utHO
.

E

f{dF{zEU
l

HA

olI

F{
(JI

r{U

ol€dzH(xF{
\o 

F.
u

lo
o

3
d

d
tr

(
,)

r
n

'(--

oh2HEoo=EIEFaoE

0,UIrt
$lt{ouc-F

ltFl

,ctn.F
l

E
iI

}ltctorJu.qo€FlouHor}'t5otl
..{eoH

m
u

lr
/}

q
t(

a
(

ll
H

H
H

H
H

H

H
H

A
H

A
A

H
E

A
H

A
p

a
a

a
8

8

()U
E

U
U

U
U

\
\

v
\

,
\

\
\

o
o

o
o

o
o

o
o

o
o

o
o

o

rr*rP
F

E
U

o
u

g
e

o
u

o
 

o
 

o
 

o
 

u
 

o
o

, 
E

 
t 

B
 

t 
E

 
o

o
=

 
o

 
o

o
o

 
o

o
b

u
 

o
o

o
=

o
 

t
N

O
I

r-{ 
rl

U
U

U
U

U
2

u
 

o
 

u
 

o
 

o
 

o
 

o
 

o
;; 

o
 

6
 

6
 

6
 

e
 

E

N
N

O
I

N
n

|
N

\\.\.\\.\
r

{
F

l
r

{
r

{
d

(
\

l
F

{
d

r
{

-
M

H
t

r
E

H
H

H
H

t
r

r
q

h
4

E
H

'
{

H
t

r
E

E
E

F
.

H
H

H
o

a
o

(a
C

Ia
r-,f!.D

o
D

p
A

A
A

A
A

ggE
gA

A
ggE

E
H

H
H

F
H

H
g g g g g g H

 n a H
 g gg

agD
O

h
t

d
 

E
g

tt 
H

 
tr?

F{ 
t{

E
E

F
{

n
|

O
O

F
l

9 
P

 
&

 
&

 
Fr F 

n
'r 

r' 
d 

d 
3 

3 
d 

I 
I 

z
3

 
3

 
z

z

;;E
E

E
E

gE
;F

H
;;

H
 

H
 

E
 

S
 

H
 

H
 

D
 

F
{ 6

 
A

A
 

E
 

E
E

E
sP

E
E

:g
H

H
E

H
H

I{
b

tftO
O

6
 6

 6
 6

 6
 6

 u
 S

 e
 e

 u
 

I6
U

U
U

U
U

U
U

O
O

Z
U

Z
V

3
 

a
g

$
 g

 H
 i s A

 F
 ts E

E
 fr 

H
: S

P
P

P
:H

:d
g

iiE
IlB

B
 

s
gH

H
:;gS

aaaH
H

F
IH

I
E

E
E

E
d

E
ssssfiE

E
H

sH
Ff 

r{ 
N

 
O

 
F{ 

tr. 
r{ 

t{ 
r{ 

(\l 
t{ 

X
 

X
 

X
 

( 
fn

g
g

s
:s

flh
E

h
H

H
?

R
:flfl

frR
frh

h
e

h
h

h
h

h
F

F
E

9
e

.qEnl
rJar,o.qt{o${oot{-F

le
o

o
a

H
(

,r
FIF

lt

6
o

H
.-B

d
{6

iN
S

F
.o

S
ll 

o
F

d
6

D
9

F
F

o
6

o
6

@
6

o
o

o
o

{
lo

o
o

o
o

d
N

d
d

6
{

t{
q

t{
{

{
{

t€
N

6

E
E

E
E

E
E

gE
E

E
g;;iilfi 

id 
gggggggE

ggggg

U
'

ulF]E
I

U
I

H4a

zBIFt-\

H
n 

H
i"H

h:
g a.. fl
fr z d ff
i Ffi H
fi E

rq s
r&

 
E

&
U

fH
 

rl

H
T

I{ 
N

fr{ 
4

$tr

.3
E

E
E

T
fiE
\O

E
h

i'u
t\O

 
O

*a



r0NjEd.
@

o
r

n
ln

r
{

|{
N

N
fq 

an 
frl 

fn
d

r
{

r
{

F
{

rttl,
t,Uo$frH6rroFII

(z

EHHFHzH

B
ffA

B
N

N
N

N
H

H
H

H
o

o
(,(,

&
&

ftH
t{ 

E
l 

Fl 
f4

a
a

a
a

t
t

l
l

E
H

g
lr

l
o

o
o

c
l

A

r
{

(
\d

O
t

ttll
ro 

ro 
ro 

lo
r

n
n

|'|!n
A

A
A

O
.

A
A

A
A

H
H

H
H

c
c

d
 

d
t{ 

t{ 
Fr 

Fr
v

v
v

v

d
F

l
d

F
{

o
o

o
o

u
lr

n
|'ln

N
N

O
IN

o
o

o
o

d
d

d
r

tr
l

ii\A
fr

A
&

z
2

,a
0

0
0

0

adohUEuleF{U:3ol

4 
4 

d 
d 

4 
4 

4 
? 

d
\.\\.\\\.\.4

\.
z

z
z

z
z

z
z

o
z

2oHt{6HkHt{uB

5.Fl
l)(tFloo.rlhdoE

id.aoc.rlttt
l..lc..1(teoF{d

d
I

nt{lg.AHilf.tdoln(\loIO
l

o

oUttt
$lHouc.r{(,il.ctn.rltIFlE

:g6d!eU
T

(,FloUt{o$l4ot{.Aeot{

4AH
EAEO

.
o-

Fz

AtY
) 

(n
N

N

!
l

d
t

d
r

{
ol 

G
l

lra 
H

H
H

o
o

H
A

A
o

.
o

ro
\o

o
o

o
o

o
v

v
o

o
O

O
d

F
{

r
r

O
(

)
c

,to
r

n
|o

O
O

O
N

N
o

o
O

A
r

l
O

O
o

.A
E

=
O

O

r
{

N
tl

ro 
lo

rn 
u)

A
A

A
A

H
H

&
c

t{ 
F{

r
{

d
o

o
t

n
r

n
N

O
I

o
ol
l

A
A

o
o

4FloEUEU
'

q(J:ornolo
I

Ao

IdHDor{d

tr
E

H
E

E
H

E
H

H

ea E
ae aE

aa
E

]{
E

H
H

E
E

F
IT

S
Ir

|H
r

|F
T

T
I

aaE
E

aaaeaeaaaE
U

E
T

E
: 

U
U

L
)U

U
U

U
U

U
U

Fl 
Fl

\\.
s

rs
rE

E
:

v
l(

'lu
ltr

U
lr

/]
H

H
H

H
H

H

tr
IE

g
H

1
4

E
E

I

aeaaaaa

tr
{

K
h

E
E

(
4

U
lF

.h
h

!.h
4

4
0

0
0

0
0

U
U

E
E

I:

E
tr

O
A

 
H

H
E

tttr

o
o

c
lg

l

3
3

o
o

o
u

t
H

H

E
il 

E
i r 

r 
r 

E
i 

r! 
E

H
llnll

2oAERIAbxUf, xU3ilFI2Ht{H&HUazoAEoUE
 

!! 
,

t{
n

B
U

r
lu

(
,lr

l

O
r

{
rl 

(\l 
av! 

d)
t

l
r

n
r

n
rO

 
fO

 
Fl 

t{
r

n
l

n
(

n
r

,
A

A
U

U

(,l(a
B

('t(,r
H

I
{

l
,

H
H

h
E

O
E

E
q

(
,lE

h
r

-
l(

,t(
t)

k
E

l
4

(
O

O
U

{
d

O
O

U
)

H
U

)u
l

H
H

n
a

ulH

(r)H

(
,lu

l
H

H

U
U

U
U

F
o

 
o

 
u

 
u

 
o

 
b

 
u

 
o

 
b

b
 

u
 

u
 

u
 

o

H
A

H
A

A
H

H
sH

n
H

A
n

o
o

fl

ssssssH
H

E
ssssH

H
H

g
.z

z
z

z
z

o
o

o
o

o
o

o
2

2
 

E
 

E
U

U
O

O
O

U
(

J
O

O

E
h

h
E

E
E

E
E

.
o

o
o

o
u

u
u

o
o

E
O

O
U

U
U

U
U

O
U

O
U

U
U

O

1l

E
n

ii u
 u

 
o

. o
.

U
g

li o
=

 b 
6

 8
 6

 o
 b

(\ 
f\

\\.
r{ 

F{ 
O

l 
Ft 

N
 

rt 
Ft 

F{ 
r{ 

rl 
F{ 

Fl 
F{ 

F{

d
S

o
d

n
H

({r
{

N
F

l
F

i
F

{
F

{
r

{
(

\
F

{
O

l

o
o

-E
Z

U
f;

t
f

>
l

o
o

tn
o

H
H

N
d

x
x

t{ 
F{

o
o

g
gts

h

H
P

 
E

E
H

8
8

 
b

b
6

t{AEA

trAEA

t{tlE

t{(,|h

Flqtr

F{ot

t{ot

tr
lr

l
ftr

l
>{ 

ll
t{ 

tl

3
3

B
3

'4
r|

ts
 B

 3
3

 
a

 3
 A

 i 
I 

S
 E

B
tE

E
b

u
fiH

U
H

e
e

sA
F{p

lQ
=

tr
{

r
tn

(
/l

zn
a

a
B

B
ssE

g
ssH

E
: 

F
: H

 
H

 
z

z
 

u
 

o
 

z
 

A
 

d
 

c

E
H

E
E

E
E

E
E

E
H

E
E

E
H

x
x

frfi 
d

 
c

r
A

ftA
A

v
tu

rE
E

v

F
{

F
.A

A

E
E

B
g

S
A

A
A

B
8

A
A

fu
H

(a
(a

U
'

o
3

3
3

(l)t{U
U

U
H

E
U

U
U

n 
F{ 

U
 

U
 

U
 

F{ 
dr

Fr 
F{ 

t{
H

H
H

H
H

A
A

2
3

3
3

E
r

H
S

r/J
n

u
R

R
I:3

3
3

u
6

3
S

9
6

6
U

U
&

F
.F

.U
U

zoHFrAH&Uotila

rttf4fagd

F
,H

H
2

2
D

p
d

U
H

e i 
H

E
U

C
I

v, 
H

 
6

B
E

U
nEfil
r,mrto.ct{o${1'c,}{-rle

cl 
c)

a
H

(
,

l

FIFl 
E

!

U
U

U
N

F
N

(
-

H
S

$
$

S
-6

 
d

E
 

..R
 

8
i-N

 
E

E
<

e
 

a
n

.{o
le

 
d

o
o

iild
lio

6
6

J
F

6
o

d
N

i{
o

F
F

F
ll

o
o

0
@

0
0

6
 

o
o

 
d

a
{

 
d

d
o

b
 

o
o

o
o

d
fld

d
H

q
q

q
9

N

S
S

H
H

H
X

T
 

E
b

 
U

8
A

 
8

8
8

8
 

E
E

E
E

E
E

E
E

E
E

E
E

E
E

u)qtrqtrl(aH(a

zB8F{D

H
n 

n
)'' 

(t) 
d

i"H
H

:
B

 4.. fl
frz
} 

E
F

l 
X

I 8tr H
H

 E
F

rs
tr{ 

E
M

(
/)

H
r

l

F
rF

q
 n

nsU
F

{

E
A

f-f 
A

q
d

ftf
ro

E
F{

H
'd

'
l

.
,

\o
o

*
o



roNtHil

(aHt{22oH3HEHF{H

r-
F

.
N

ootrUo$lrHftt

r,ociI

dz

g
B

B
E

&
d

d
&

H
H

H
H

D
D

D
D

g
S

g
g

c
.c

c
 

&

BEHt{HzHilul

o@r{*oE
{trll3oAt{g

d 
d 

d 
d 

ts 
d 

d 
d 

d 
d 

d 
d 

4
\.\.\-\fr\\\\,\.\\\,
z

z
z

z
a

z
2

z
z

z
z

z
z

a
a

o
c

l
\,\\.\.
o

ln
q

o
d

frc
c

o
o

o
o

E
 E

 E
h

4
 

.4
 

{ 
d

 
d

 
4

 
( 

d
 

4
 

4
 

( 
F

F
E

E
 

4
 

4
 

4
 

4

I.rlpfit
Floo.rlh(tt,trtgoc.rltdr,F:
.F

lgoFlfit

olIN$Ao.Hdt.F{olnNo
I

Ao

H
J

F
F

R
R

o
.

F
 

E
 

E
 

q
 

E
 

ts 
E

 
E

 
ts 

E
 

E
 

E
 

[id
3

3
 

r 
E

 
E

 
E

 
ts 

q
 

E
 

E
 

H
 

q
 

E
 

E
 

E
 

B
 

F
 

F
 

F

E
 E

 E
eE

eeeeeeeggE
s 

E
 eee eeeE

eE
eeeeeE

e

oUtrt
$ll'lo$c.d33,gbl
,F

l

tIFItqtor)aqt
'ltrfoUt{o{{t'tuh-rlB!,H

Ffr.FIzA

hhFIa
hhFlzot

EFrzA

(aF]2A
.

dF]zA

&FI2A
|

14FIzA

a,dg(,l

(,lil(,3ut

o&(,3tn

)'lH xEo

EAH
!lAH

vAEA

zgt;FA

xA!th

xAH
xH

xI

MH
11I

xI

!1BU
'

T
E

E
E

T
E

I:T
U

T
I:E

3
t3

3

E
I:T

E
!

E
E

I:E
T

F
iE

E
T

iE
T

T
iIi

clA
(

n
I

R
";

H
l

hX
r

{
U

l
4

1
4

d
t

p
.

F
l

d
F

{
t

t
r

U
l 

r-l 
l|)

o
o

(
n

O
l

N
r

{
A

A
A

UEEoEohF.o

FIooEE
Too=EIE

tltltltlEtln!lItlltltlnllllIItltltltltlll|ltlnlltltlllttltlt1lltltltltltfll!ltltltlI

_
(

d
4

d
h

E
h

E
F

.F
.!.

lJ
\\\\E

E
F

.ts
E

E
h

h
z

 
2

2
2

0
0

0
0

o
o

o

r
{

d
r

J
A

F
{

r
{

r
t

r
{

F
l

t
{

N
"

{

&
&

tr
h

F
.h

E
h

h
h

F
r

F
.h

B
r

.E
r

k
h

fr
r

h
tr

F
.E

h
k

tr
o

o
o

o
o

o
o

o
o

o
o

o
o

2
2

Z
Z

o
o

o
o

6
6

8
8

I8
6

8
8

8
8

8
6

6
6

e
8

8
e

e
8

8
8

8
e

8

d
4

4
d

\. \, \. \.
z

2
z

z

ol
\

d
r

{
d

F
l

t
{

d
r

l

o H
 H

 H
 H

 B
 o o B

 6 6 o
V

,2
2

2
 

E
 

ts
 E

- 
p

 
p

 
p

 
p

 
\.\\ 

E
 

ttt
(

,Ih
E

k
h

O
O

O
O

O
O

O

NFl 
rl 

F{

E
h

h
h

!.8
h

tr
o

o
o

o

}1
 

X
M

X

d
d

 
&

d
I{ 

t{ 
Fr 

Fl
-=

E
E

H
H

H
H

t-l 
A

A
 

E
 

F
rA

 
6

g
l 

{
X

t{
Z

F
tU

l
!0

A
u

lA
X

ttr 
S

d
r&

v
H

X
 

H
 H

 n
E

 
H

 U
 8

 o
E

lA
4

o
z

-
H

=
ts

d
d

o
o

t,(
9

rtr 
rit 

v 
Fl 

d 
o 

E
 

I 
e 

H
 

5

H
 H

 fi 
E

 E
;;:=

 
g,e

e
6

=
R

tro
x

p
.H

F
 A

 g
 g

 g
: 

H
 I P

: 
E

 n
 B

H
 

H
 

E
 

o' 
.o 

H
 

d 
d 

d 
B

 
il 

6 
B

n
 H

 3
 H

 H
 d

 E
 E

 E
 2

 E
: E

U
U

J
l

9
I@

E
io

F
rF

rF
{F

F
rF

{ts
F

l

$ il i:: 
H

 g g g E
 aa g

d
0

4
&

d
o

o
o

o
t{ 

E
{ 

t{ 
t{

o
o

o
o

T
=

E
E

t< 
t{ 

t{ 
E

!

xfr H
 n

F
{t{F

ts
u

r(,tu
(tt

il&
&

&
H

H
H

H

4
d

d
4

t{
d

6
H

A
r{E

H
B

g
gA

P
D

d
 

A
A

O
A

A
d

T
{

E
=

E
ts

]}
1

(
P

P
E

H
H

H
 

a 
A

 
2 

o 
o

a g H
 fr d d

U
h

h
F

B
B

d
A

3
3

}
lA

E
H

A
a

t

fi H
 H

 O
 }} 

R
H

x
tlll

A
H

H
B

iiH
H

:::::I
frH

H
H

H
H

s

33E
l 

8il
d

d

T
T

d
r

{

,i 
,l

$
g

d
d

H
H

f;f;
(

n
v

,

d
il

H
H

4
C

tsulHoN
I

FlI

dfrtsdnfiqlc

6(aHod

3
.i

d

N
E

o
A

 
f;ts

E
u

,N
A

r
d

t{
H

 
rx

3
F

{H

H
 

8
n

a
ts

l4

AEt6r,or)oEko${oot{-rlB
,

a
o

a
H

H
I

F1 
I:

4.{
4

A
d

N
o

{
F

F
@

tiid
d

o
o

o
o

N
lo

E
6

6
0

0
0

n
o

F
r

H
6

6
0

d
d

o
o

n
d

6
d

€
9

0
6

d
N

d
lo

o
d

d
N

d
N

ilb
e

r
?

{
6

o
o

r
o

o
o

o
q

o
o

€
E

@
F

F
F

il 
fi6

E
6

6
9

d
id

$
fl3

 
S

S
S

S
 

3
3

8
d

S
8

3
3

8
6

8
8

3

u)U
)

FIm(aHda

zBIE
{D

H
H

 
H

>
{C

Iil

B
 Irr{g

a
 

l4
m

 
o

g 4.. fl
fr z '4 I
I FfiH
|rt 

Lr

fr 5
H

 
3

rr{E
&(
/)

H
r

l

H
r{ 

3
frl4

sn

o

E
T,

F-l 
F{

E
ra

fi5
\O

E
f&

 
.A

E
q

ro
'lJ

\0
(

l,

*a



rooltH

I2HFIaoEEIEm8=

it Ell F.

ii s[-tltltllllltllltlti Eii tll h

i! Hti B1l1lillltllltltltl1ltltlii ui! arr U
illlii Eii Btltllltlii uii sii gn

z
1

x
tlil-tlll t{
IHii g!i utl[-tlr! 6::A
ilE

ii I[-!l c
ii Il! gii uiltr
tl[-ll 

.
m

t
{

r
!

H

il f;
il-tltlll I
n

b
rtr!
ii ,
llli ati eiiEllilu

ii sll 
E

l

ti f,

!tr{

t'tUtlUtl,
lllq{rdr,oc:I

4z

E4gItszI\Noo&b
d

 
{ 

<
 

4
 

{ 
4

 
4

 
i 

<
 

4
 

d
 

d
 

E
 

I 
4

 
4

 
4

 
4

4
 

4
 

4
 

4
 

( 
4

 
{ 

4
d

 
4

 
{-4

-.<
E

I.Fl
t)nl
Flogt
.F

lt(trttrE.C
|

oc.rldr)g.rlfdEoFlfit

mrooo
I

rnoooE

F
H

 
H

E
H

 
F

F
T

T
 

T
E

 
E

 
T

 
E

T
E

T
 

E
 

g
 

E
 

H
E

P
lIF

E
 

H
ts

 
g

 
ts

F
F

A
E

E
E

E
A

E
E

E
E

E
E

E
E

A
E

E
E

E
E

E
E

E
E

E
A

E
E

E
E

E
E

oUrdt+{kot.|c..{6Fl

.GU
l

.rlEIFltr6dDEooF{oul.lol+{

oot{-.{eot{

UU=

(,UUE

t,gut

'.tUU=
(9Ugl

)'t(,tsdl

)"t

(,Um
U(,E

>tUU=
?UUt

>tUUE

)'tU()=

}{U(,t

)"FlzA
r-l
2o.

}1zA

EAzA

E}1zA

trheA

hE;z&

trE}1zA

EE}l2A

tsEFl2A

EtrFfzA

EEFlzA

hhaft

hEFl2A

hF.t']zft

trhFtzA

F.fr.dA

EfrFl2O
.

F.h|t2a

2r{Umodr'lUoa

&
ts

ts
ts

E
E

ts
ts

lb
b

E
&

&
E

&
ts

E
ts

ts
ts

E
R

E
E

E
K

ts
ts

E
ts

E
ts

ts
ts

E
ts

ts
b

E
E

b
E

E
ts

ts
!Z

ts
E

ts
E

ts
E

R
&

E
E

E
E

K
&

E
o 

o 
o 

o 
o 

o 
o 

ai 
ii 

at 
.' 

6 
6 

at 
.j 

ai 
.' 

iJ 
0 

0 
0 

cr 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o

H
 H

 H
 a6B

6
8

8
8

8
6

8
8

8
i

e
 B

 6
6

B
e

B
6

 
E

 B
6

 
B

 B
6

6
B

 
b

B
 B

 a H
 H

 H
 a I a B

6
 E

 6
B

B
B

 
6

 B
 B

 B
6

 
E

 B
6

B
6

B
a

a
B

B
a

I
I

N
N

O
I

N
N

l
l

\
\

.
\

\
.

\
ll 

O
l 

Fl 
O

l 
N

 
r{ 

r{ 
Fl 

r{ 
d 

r{ 
d 

t{ 
d

IEE
i

|tlpor,o.ckolHooh.FlB
'

a
o

F
t{

U
l

E
I

Fl 
!d

f 
T

T
 

d
H

B
e

H
B

*S
R

R
F

S
e

*.-.3
flfl 

r"E
U

6
6

6
h

u
0

9
0

0
9

e
o

6
6

o
d

r
4

4
n

d
d

z
4

q
F

F
F

F
F

F
F

T
T

F
F

S
F

F
T

T
E

H
E

Z
Z

A
A

Z
A

U
U

q
. 

H
4

8
3

8
8

8
8

8
8

8
8

8
8

B
8

U
E

E
8

8
E

E
6

E
6

6
E

E
E

H
E

E
E

&
d

H
t'l 

f{ 
Fl

u
u

(,
a

 1
trtrH

E
E

U
6

U
F

lF
] 

e
e

>
',>

''r8
F

{
R

 
E

 
ft 

ft 
#t fi 

fi 
H

 E
b

u
b

u
ftfiE

E
H

H
g

8
8

E
g

E
g

H
E

f,S
frA

;x
E

H
F

H
H

H
H

F
B

H
T

IB
B

in
in

in
ln

tttr
n

tr
lr

n
l,)

o
o

o
o

O
IN

N
N

N
N

N
(

\IN
T

N
@

@
C

O
F{ 

F{ 
r{ 

r{ 
r{ 

Ft 
Fl 

d 
r{ 

N
 

rl 
$ 

{'

eg
3

x
'.A

e
d

d
B

fi 
e' E 

gaa 
H

x
u

ta

B
 

S
 

v' a 
a g a ? 

ts
tr

U
.A

C
{

F
{

Z
X

9

F
, $ 

?
 H

 I 
r H

 s '. H
 d

 A
 A

a
E

 
s

o
l

f
{

(
'

l
H

O
&

F
{

r
{

A
u

l
H

O
H

(
,

l
H

F
.

d
A

 E
B

e
:n

d
K

 
u

;A
:;3

3
8

r:
(

,)
H

F
H

ts
u

lH
&

H
t{

}
'r

X
g

O
U

Z
O

E
(

C
,I{

C
,E

I{
U

U
4

O
F

I

B
 I 

( 
z

 '&
 x

 
E

 E
 I 

t 
A

 I 
x

 
A

A
A

 
E

 F
 I

fr (\ H
 tr tr I 

I 
fr r{ P

 g.a 
g 

fl H
 H

 I 
fr A

3
(

,3
3

&
S

o
d

U
E

lE
B

t-
l

R
tsssR

frH
R

U
H

H
U

h
H

E
E

H
R

S
A

 H
 A

 fi h
 d

 E
 ?

 a
 E

 fi a
 N

 h
 E

 A
E

 
E

;
h

 fr B
 3

A
 

U
 8

 h
 S

 8
 R

 h
 6

I 
b

 b
 8

 8
 d

FAHdU(ntrlot{azoAEoU

x
C

E
 

!! E
F

r
ilq

t
u

tl(
,l

)'t 
il 

E
l

n
n

vt(r)trlrqcll
HF'o

zB8H
H

H
 

fr
X

In
d

ts frr{8
A

 
(m

o

B
 a.. fl

ft 
z '4 B

i Ffrg
H

 E
1

4
 n

rr{E
H(
/)

H
r

l

Fr rr{ a
F

{4

#n

E
i

E
f;

ftE
\O

E
fr'f,

't)
\o

o

*
o



\oN>Ed

rtoJJuorHrHrs$ocI

'(z

r
tt

r
tt

t|!| 
\!| 

rg 
C

. 
l-

v,E
I

Flo2BHtr6HEHFlulB

<
4

<
4

 
4

 
<

 
4

 
4

 
4

{4
d

<
d

4
d

<
<

 
4

 
4

 
4

4
4

4
 

4
 

4
4

4
(4

4
<

I.F
l

r,|lt
Fto0t
.F

lFdotrtnB.rl(|t
t)E

i
.?|dcoFldoU6q{t{ot,c.rltFl

.qU
l

-rlEIFlt

olaNUREgHdt

E
:
tdr,EaoooHolHoot{..1actot{

F]t{eA&t{U
I

Ha

iH
r", 

E
2

Z
Z

Z
U

I'l
iriH

A
A

g
fr

F
rU

lE
{F

r_
ttl

?
J

lo
u

rt,lu
u

H
F

I
H

H
U

(
Z

a
a

a
=

U
H

U
U

U
R

U
$o

o
(

)
o

o
o

|,n
O

IO
IN

N
N

l||N
F

{
"

{
r

{
F

l
F

l
(

\
|

r
{

d
d

E
ts

a
a

o
o

o
F

lh
h

trl 
U

l 
U

l

s a
e

U
fr&

f;F
.F

l
&

 F 
H

8
9

9
x

F
tE

{
E

Z
Z

H
(

{

F
t{

F
{(
a

u
t

o
z

z
D

O
O

d
IU

U

:}1e
s{l\o

g
E

E
 

3
8

A
o

$
&

d
 

F
{

r
tD

p
-

O
o

r
a

E
f'

F
.o

U
|'|v

c
|

E
 

E
 

6
: 

d
 

U
o

u
u

o
s

t
=

U
O

B
O

S
A

o
F

{
5 

v 
3 

tr 
e 

&
 

E
E

 
3

ffifrH
tr8

:
u 

u 
u 

u 
u 

u 
I 

u 
u 

u 
u 

I 
u 

I 
I 

&
 

6 
6 

>r 
6 

g 
C

U
U

U
U

U
U

E
U

U
U

U
-U

--E
A

A
O

A
fu

= 
= 

E
 

E
 

= 
= 

u 
E

 
E

 
= 

= 
; 

= 
; 

; 
6 

F{ 
'. 

f; 
r 

E
{ 

g
U

 
U

 
u

 
U

 
U

 
U

 
4

 
u

 
u

 
u

 
u

 
d

 
H

 
4

 
a

 
d

. 
7

0
 

Z
o

 
Z

 
A

sssg
ss

o
o

O
o

o
o

o
O

O
o

o
o

o
o

o
?

Z
Z

-
T

.
@

 
@

 
@

 
o 

o 
@

 
o 

oo 
oo 

oo 
oo 

oo 
o 

.o 
@

 
o 

u 
o 

u 
o 

u 
o

{. 
$ 

rf 
$ 

\tr 
rf 

ltr 
!t 

rt 
{ 

rtl 
{ 

rt 
{ 

tt 
U

 
A

 
U

 
O

 
() 

A
 

()

HFl2A

Deft

d}lzA

(,lEA

ulFlzA

4FfzA

HHUU-

HHUU-
EUU-

trEUU.

'xUU.

x(JUE

t(UU-

trUU-

EtrUU=

FIglUUt

xUUE

>'UUE

(9o;U=

c'UL}=
UUE

lltltlt!

.q(tE
I

fdrJul

r,otkoItlooH..{e
a

o
Z

tl
EO

r
E

il
F] 

t

d
d

F
ib

d
N

6
0

0
0

d
o

o
i

o
o

m
d

E
u

A
E

E
{

&
F

E
e

F
F

o
o

q
d

d
d

..{
iiN

iiN
.ii6

G
6

 
d

-
o

o
6

o
r

{
U

d
o

 
4

 
E

)
d

fl 
n

d
d

d
id

d
d

iia
d

d
d

F
F

u
u

u
o

u
a

a
4

t>
d

io
(

F
F

P
q

E
E

E
E

 
E

E
E

E
E

E
T

 
T

 
!ts

 
'' 

C
&

C
C

c
 

C
X

X
X

}
}

}
>

 
N

}
'

att 
f4 

arl
ro 

ro 
ro

o
o

o
o

o
o

ttl
u

lu
lu

l
o

o
o

c
to

o
o

o
o

t-
E

cf 
frt 

|'t 
f4

\o 
\D

 
ro 

r|o
o

o
o

o
o

o
o

o
tttl

ln
|n

ln
n

co 
oo 

oo 
oo

99 
gg

E
E

T
E

E
E

A
&

!E
E

E
E

E
E

E
!E

E
E

E
E

E
E

E
E

E
E

E
E

F
F

eE
E

E
eA

eE
E

Z
E

eeeeeeeeE
E

aE
eeE

E
eeaE

e
E

 
II 

IC
 

l: 
E

 
l: 

X
 

E
 

II 
I 

T 
I! 

E
 

E
 

I 
E

 
l! 

E
 

I 
E

 
E

 
l: 

E
 

II 
E

I 
II 

l! 
II 

X
 

ts 
!3 

E

ts
E

 
ts

 
ts

 
E

&
ts

 
ts

 
ts

ts
&

 
E

 
ts

 
ts

F
 

F
 

E
 

E
&

E
E

E
ts

 
ts

 
ts

E
E

E
ts

E
F

 
!.

ts
E

ts
ts

&
&

E
E

E
E

ts
ts

h
N

L
h

E
E

E
E

K
E

ts
ts

ts
K

ts
ts

&
E

B
E

o 
O

 
O

 
O

 
O

 
O

 
O

 
O

 
ci 

6 
6 

6 
O

 
6 

6 
it 

6 
ci 

iJ 
O

 
O

 
O

 
O

 
O

 
o 

O
 

o 
o 

o 
o 

o 
o

8
B

6
8

8
6

A
6

6
e

B
8

e
e

e
B

 
6

 6
 e

 I 
6

 e
8

8
6

 
B

 6
 8

6
6

8
e

B
 B

 B
 6

6
6

8
 

6
 6

 e
8

6
 

8
8

e
6

e
6

6
 

e
 B

e
S

e
 

E
B

A
6

 
8

8
 

e
 e

e
e

8
8

E
E

EH

tFlzA

xFlzo.
Fl2ft

)"}1zA

)"Fla,
)'t}l2A

>tcEx

>l&Ex

(\|F{(,lod=F.x

N
N

n
|

\\.\.
d

d
F

l

C
N

(t)Irlm('lHda

zB8F{b

H
H

 
H

B
 Irr{ I

A
 

4
m

 
n

B
 4.. fl

ft 
z d B

} 
B

F
l 

T
I 

I fr, H
fr S

rrrn
rr{E

X(t) 
H

 
rl

Fr rr{ n
nfr
ilF

E
i

3f;
\0

8
h

i't,
\o

o

*
a



t-
t\t\F

r
-

F
 

F
t\t\ 

t\ 
t\

O
I

O
I

O
I

N
N

O
!

 
O

I
N

N
 

N
 

N
tv) 

an 
o

F
I

d
N

t,ltrlFr2zoHEHhHE
{

U
l

DF

t'or)utur}{
t+{n,

t,ocI

dz

A
A

A
A

A
A

 
A

A
A

 
A

 
A

o
o

o
o

o
o

 
o

o
o

 
o

 
o

o
@

o
o

o
o

0
0

 
0

0
0

0
 

0
 

0
0

r
{

r
t

F
{

r
{

F
t

d
 

d
F

t
F

{
 

F
l

 
F

l

A
A

r
A

A
A

A
 

A
A

A
 

O
. 

AH('t!)

r{E
rllH

T
T

IE
l 

E
IE

H
 

E
(n

(,lU
lU

lu
tU

t 
c

o
u

lu
| 

o
D

D
D

D
D

D
 

D
3

g
 

e

ooUFl&{t{(a

rlr{t{r{rlF
{ 

r{H
d

 
d

 
rl

o
o

o
o

o
o

 
o

o
o

 
o

 
o

u
)ln

ln
rn

rn
|'t 

m
n

|n
 

ln
 

n
m

o
to

to
lN

N
 

o
|N

N
 

N
 

c
\l

o
o

o
o

o
o

 
o

o
o

 
o

 
o

d
 

4
 

4
 

ii 
r

 
I 

r
 

| 
| 

| 
t 

I 
I 

(
 

4
 

4
 

(
 

(
 

4
 

4
i 

i 
i 

A
A

r
A

A
O

T
A

 
A

A
A

 
A

 
A

 
\ 

\ 
\ 

\ 
: 

\ 
:

z
 

n
 

z
 

o
o

o
o

o
o

 
o

o
o

 
o

 
o

 
z

, 
z

 
a

 
z

 
z

 
z

 
z

oInN:{{
o

z
z

B
A

h
h

H
t{

Fr 
Fl

H
H

a
a

(4
(4

4
d

4
({?

a
\\\.\\,\\.\\E

tr
Z

2
2

2
Z

Z
Z

Z
Z

u
r

u
j

d
Nt
l

o
o

fn 
an

A
A

A
A

H
H

d
d

I{ 
t{

r
{

d
o

o
ul 

tn
o

tN
o

otl
A

A
o

o

go.F
l

r)nt
Floo.F

lhd6tra,amd.F
l(tr,E
i

.rl(tlec,
r{fit

@o\orfqtF'

c
lu

4
 

s
l

ol 
ot 

ot 
tt)

R
R

*d
d

@
 

R
-.

!t 
E

t 
!r 

E
 

E
 

n
 

ild
fi3

3
3

 
fi3

3
 

H
 

tr 
F

t 
tir 

H
 

rr 
tr 

g
| 

rl

a a e a a E
 ssflssf, 

ssfl a E
 E

 a e a E
 a a

F
F

S
F

IH
E

E
E

E
II{

E
E

eaae aaeaaaa
E

tttttE
tttt

I:E
E

T
E

T
I:

oU(tItl}{ouc.rl!oFl

.cbl
.F

l

t
I

'.rIictduEot'F{oUt{o$ldotr-aectt{

)'|cA=a

!1&o.E

!4frAE

}(dAE

>tcAE

>t&Ata

)"dAE

amaA=o

atrg,AE
eF.

A
A

&
A

B
tstsE

E
B

B
=

E
E

A
A

A
A

rE
!E

tE
itF

!rit

U
U

o
o

o
o

o
o

o
o

o

4!no{{I

o
u

lC
Iu

l

a
a

 
H

 
H

 
H

 
H

A
A

l4
(

a
(

a
U

O
U

(
a

O
O

d
4

4
F

.tth
4

h
U

U
U

()U
U

U
U

U
\\,\.\.\,\.\\,\\
o

o
o

o
o

o
o

o
o

o

mulo(a!nE

E
E

E
E

lr
tE

fr
.

\\\\-\.\.\
o

o
o

o
o

o
o

r{
O

U
I

N
N

t
\

o
o

(
h

A
A

d
E

E
A

otrzH!4aoEEoo=Eao=
d

d
F

l
F

t
r

{
r

{
N

F
I

F
{

d
r

l
d

r
{

F
{

F
{

F
{

r
{

F
l

F
l

r
{

t
{

d
r

{

g
e

g
g

 
o

o
o

6
g

 
s3

3
 6

6
8

8
6

6

Z
z

Z
Z

 
E

E
E

E
o

o
o

o
u

u
o

o
o

o
o

r'.p
H

 
n

flf 
n

f 
a

(
S

v
x

x
E

r>
.h

(
a

ta
(

,)
H

H
I

{

ts
|F

.D
.F

.
q

(a
ta

trh
ts

E
{4

(O
O

O
O

H
H

H
H

H
H

H

A
A

A
A

A
A

A
E

E
E

I:E
T

E
:

E
F

.F
.F

.tr
[r

.h
E

E
E

E
E

F
.F

.
o

o
o

o
o

o
o

e
e

e
e

e
e

e
E

E
F

.
F

.
E

h
F

.

h
&

rF
{

E
{ 

frr 
lrr 

F.
o

o
o

o

2
2

Z
Z

H
H

A
A

ftEA
d

B
H

ill.n
O

=
fr

lftlA
d

A
A

E
R

c
iE

e
 

a
tr,.o

o
ilo

-ilF
d

?
o

\
(

n
t

t
l

I
s

l
H

4
O

4
N

f
.

|
q

.
A

A
rl.rr.{.-fE

e
E

s
N

E
E

E
O

A
A

O
I

Fl 
r{ 

r{ 
Fl

d
q

d
 

E
3

 H
 H

 H
 a

 a
a

r
fiiB

iH
H

H
fi

AEABulDdl&oEghl2H&

oleftxE
I

aA
.

EA3ut

AEE3U
t

DEe
d

E
F

{
N

Z
 

d

E
 

4
e

 
f; 

r{;e
ilf;f;,..

z
e

 
f; 

h

$
 E

 H
 s: 

E
 t

4X
d

d

8
 E

 a
 g

 a
a

 
s

E
H

H
;ftH

;

F
F

F
nfr

U
8

8
sS

3
H

H
U

E
S

H
H

H
rtN

(
J

)
U

)
r

{
d

F
l

H
H

A
A

::H
ftfiH

F

d
d

E
r

3
H

}
lo

o
il

&
t<

2
8

o
o

U
z

z
o

O
H

H
F

'
F

{
H

H
@

u
l

o

8
A

&
d

Itl 
frl 

Fl
I{ 

t{
H

&
}

1
fr

lH
r

1
O

Z
Z

t{
t{

H
H

U
B

U
O

F
{

U
O

O
lt

r
n

|'|A
h

(\ 
(\ 

ttr 
a

d
F

r
4

=

.qEnt
rJor)o'c:t{ot{{oot{.rle

a
o

a
H

H
I

r.1 
I!

d
4

(s
l(g

tu
r

.
l

n
t

a
l

t
n

|
'

)
o

t
o

t
(

h
l

\
6

l
r

Y
r

.
v

r
o

o
o

N
f

l
N

o
r

r
t

n
r

n
(

Y
|

a
4

(
'

l
f

n
(

n
f

t
l

l
n

o
r

o
o

l
n

l
n

t
r

|
l

o
t

f
l

l
f

t
u

l

8
 

tstsE
E

tsE
R

B
N

N
(

h
F

{
(

\
u

l
t

f
t

U
A

r
r

r
l

^
l

F
{

(
\

F
t

F
t

F
t

r
{

!il 
sf 

O
l 

O
l 

N
 

F 
f- 

| 
| 

O
 

| 
| 

| 
| 

| 
|

Ft 
4 

\o 
\o 

o 
o 

Fr 
o! 

o\ 
o 

@
 

o 
u't 

rn 
r{ 

(n 
@

 
or

)"
vtHAt

(a(,lrqmU
I

H4a

zB8F{t\

H
n 

n
i.H

H
:

g 4,.. fl
fr z d I
} 

B
F

l 
T

T
 8H

H
H

 B
H

 s
r{ 

E
N

(/)H
rl

Fr rr{ n
nfi
ilF

,

E
A

E
T

ffE
\o

3
F{

H
'f,

't,
\o

o

*
a



ron|tH&
\0 

ro 
ro 

ro 
ro 

\o
F

l
t

{
r

{
F

{
r

{
F

{

ro 
ro 

\!) 
cl 

ro 
rn

d
F

{
r

l
F

{
F

f
r

{

oouUc)
${r|.ldrJocI

dz

A
$

\D
 

oO
 

F{
o

o
N

o
r

$
r

D
D

D
=

=
E

E
q

H
Z

U
(

n
H

o

3
td

g
v

v

r
{

d
F

l

o
o

o
r

o
|'n

u
t

N
N

O
I

o
o

(
)

t
1

l

A
A

A
.

o
o

o

:
F

S
&

=
3U

€

8
A

S
G

A
A

A
N

N
r

n
A

4
4

d
l 

4
d

o
o

p
u

)
o

r
d

o
tN

F
r

o
d

r
r

=
r

{
N

O
O

O
O

d
P

P
A

A
D

D
D

D
P

=
=

E
r

IE
E

=
E

E
z

H
H

H
 

E
F

 
F

F
F

 
F

 
H

$H
I 

9
9

 
9

9
9

 
I 

g
g

9

6HIH&HFlutB
F

{
F

{
r

{
r

{
d

r
f

d
t

{
d

r
{

o
o

o
o

o
o

o
o

o
o

u
)

ln
r

n
r

n
|,)

|'|r
tn

n
l'l

o
lN

N
o

l(
\ln

|f{
N

o
lf\t

o
o

o
o

o
o

o
o

o
o

r
C

r
r

d
r

ltt4
, 

l4
lr

t4
A

iA
A

iftA
A

\A
\A

A
A

\
o

z
o

o
'n

o
o

o
z

 
o

z
 

0
(

)
0

z

dHdho(aa
d

d
4

d
4

d
4

((d
4

(4
S

AFx3Ug
A

a
A

A
 

a
 

''!S
 

G
a

:
n

iN
r

4
O

!-
lt'{

O
(

)
N

o
o

O
r

{
D

D
N

N
P

D
D

D
D

E
E

P
P

E
=

=
=

E
z

E
E

=
E

F
F

F
 

F
 

H
H

 
gE

g
9

9
e

9
g

g
g

v
v

F
{

F
t

d
F

{
r

l
F

{
r

l
d

F
l

o
o

o
o

o
o

o
o

o
r

tlr
n

|'ttn
r

n
u

)
ln

|n
l,n

(
\O

IN
O

I(
\N

N
N

$
I

o
o

o
o

o
o

o
o

o
r

l
l

l
l

l
l

l
l

A
A

A
A

A
A

A
A

B
o

o
o

o
o

o
o

o
o

r
o

A
l

n
A

r
{

u
l

o
r

d
r

t
O

l
O

A
A

D
E

t=

E
 

E
A

A
A

A
o

o
o

v
v

v

F
{

d
F

{

o
o

o
ln

t.n
,n

N
N

O
I

o
o

c
t

r
tl

A
A

A
o

o
o

trr{dulUHHHoxE:ou)No
I

Ao

E(.,etsFdHDo!qil

cio..{rJfltoo.rlhdrttrd'qotr.r{Itptr.F
lrdeoAnl

!1UfiEEHFlHBdHU

T
E

E
I:E

E
E

E
T

E
T

E
T

T
I: 

E
 

E
 

E
 

T 
E

: 
T 

Ii 
E

i 
E

 
T 

T 
E

i 
T 

Ti 
E

 
E

 
T

s
tt(

,)
u

l(
n

u
!t/)

v
t

H
H

H
H

H
H

H

E
 

F 
rl 

rt 
tr| 

t{ 
t{ 

tr 
tr 

tr 
tr 

Fr 
Fr 

Fl

aeaaaaaeaaaaea

u
o

o
o

o
o

o
o

o
o

\\.\.\.\\\\\.\
O

U
U

U
U

U
U

O
U

U
U

U
U

U

E
 

!{ 
Ft 

r{ 
E

 
Fl 

f{ 
E

 
H

 
rit 

E
 

rit 
Fl 

rl 
r| 

tr 
tr 

rl

aE
aE

aaE
aE

aeaE
eaaE

a

dctdpE

o
d

o
o

r
{

d
D

D
=

E

N
r

n
fn

d
o

o
F

ID
DE

=

A
 

d 
d

4
o

r
N

g.F
r

o
mol 

ol
H

(
)

O
A

b
!)

tE
=

(\dr{zHd&FHA

d
4

4
(((4

(4
r

{
r

{
F

{
F

t
A

d
F

{
d

F
{

F
l

r
{

r
{

r
{

r
{

d
r

{
d

r
{

(
n

(
,

|
u

l
C

,
t

r
n

u
l

u
l

(
a

(
n

U
U

U
U

U
U

U
U

U
H

H
H

H
H

H
H

H
H

&oEp.DMUddl gEtl
.I

H
lo

 
n

E
g

I H
 H

 H
 H

 H
 H

 H
 H

 H
 H

 H
 H

 H
 H

B
H

il

oUd$rt{ot,g.rltFl

.qtn.rlt
I

}1

('|Hn

d6r0r,a![6FloUt{orlloot{B
.

ot|

qH
(

n
u

l(
,lu

lt,lu
l

H
H

H
H

H
H

U
(,U

U
U

U
\\\\\\.

o
o

o
o

o
o

o
o

o
o

o
u

u
o

o
o

o
u

U
U

U
U

U
\\\\.\

u
u

u
o

o
o

o
o

o
o

o
o

o
o

o
o

u
o

U
O

U
O

U
U

U
U

U
U

U
()U

U
N

 
N

 
O

I 
N

 
N

 
N

 
O

I 
N

 
O

I 
N

 
N

 
N

 
N

 
O

I 
G

I 
O

I
\. 

\. \ 
\. \. \. \ 

\, \ 
\. \. \ 

\. 
\. \

d 
Fl 

r{ 
r{ 

r't 
r{ 

F{ 
F{ 

r{ 
r{ 

Fl 
H

 
F{ 

l{ 
Fl 

Fl 
F{ 

r{

n
n

H
s

H
N

H
N

H
H

P
*E

H
A

H
Hii tsB

B
B

ts
lfu

lv
tr

,(
,lu

lr
/lu

lu
|U

l(
,lU

ltD
u

r
(

,l
7A

A
 g g g g n g g g E

 a H
 g a?g

5
"

E
E

 : E
i E

F
=

rrE
 

a$ 
g

B
 

I 
rtiu!eleei 

*aE
=

=
;::E

E
E

E
:tE

isl
a r iF

 e;;;;;;;;; 
E

f,E
; t: zis F

 a!;E
gE

 f,E
E

 s: s: fr B
 H

 & e H
 H

 a B
 H

 I H
 ZZ

2; E
; E

 E
 E

 E
 a E

 i X
 a

;!;;;;;;;;;;;i 
E

;E
E

E
E

E
S

E
H

H
:d;H

i;;

zoHFlftHcU(aFIo
.arttrnt
t)or,osf{orHoot{-r{B

.
a

o
z

k
E

I
(

9
l

BF
lE

d
N

o
{

o
o

F
o

6
E

@
F

A
O

O
O

O
O

F
F

F
F

F
F

F
F

F
H

d
H

T
A

A
'T

A
A

A
A

A
A

A
A

A
9

6
io

o
id

o
o

o
o

q
o

o
o

o
6

4
o

4
E

4
E

N
o

o
9

!
d

o
o

o
o

r
6

9
6

ild
d

d
o

{
o

o
d

o
o

6
0

0
d

8
d

d
d

fi 
a

a
a

;a
a

a
B

ts 
d

lrrrS
tttg

sS
g

B
E

sss
H

E
E

E
E

A
A

A
E

&
A

A
A

A
 

E
E

T
:I=

=
E

-
=

-
-

T
E

E
E

E
E

azoAEo()

(aAp=

E
E

E
E

E
E

E
E

E
E

E
E

E
E

 
n

n
n

a
a

a
"€

E
o

o
o

o
to

E
n

e

('lU
)

r{!a(aH(a

zBIF{ti

H
s 

fr
>

{u
d

,

i"H
H

:
B

 a.. fl
H

 z d I
} 

B
H

 
T

l8trH
H

 5H
 s

h
 

lc
H

G
f)H

rt

F
rF

{ A
nfr
A

F
t

E
I

nf;
\O

E
h

i'u
to

o

*o



r|o 
\0

F
l

d

3
ts

o
o

tn
u

r
H

H

(
\

N
r{ 

Fl
arl 

il 
atl 

an 
\o

d
r

{
r

{
r

{
r

{
\

o
(

Y
t

a
q

|
'

|
|

Y
t

m
r

{
d

F
t

r
{

d
d

z'{0
0

E
U

|=

6or,Uor}{
$lrdr,ocI

(z
4z

(
n

o
r

{
N

Fl 
Fl

H
g

a
a

A
A

o
o

r{ 
r{

3
3

 
tt

N
N

o
o

n
S

4
4

d
d

d
(

-
, 

1
d

\.\\\\.A
A

\O
O

\
Z

Z
2

2
Z

O
O

Z
F

IF
lZ

\0F{S
A

A
A

A

=
,(

tr
o

o
A

H
 

3
3

3
3

5
1

1
P

D
P

D
D

F
E

.-
-

=
tsR

 B
 A

 B
 A

 R
 

A
A

 
E

 F
 A

tH
t-

llr
t{

tr
a

a
a

a
a

F
r

4
4

4
,{

4
O

O
O

O
O

V
H

H
H

I
{

H
v

v
v

F
r

F
r

F
r

F
F

l
d

H
H

H
H

H
F

{
F

l
F

l
r

{
r

{

o
Z

Z
Z

Z
Z

o
o

o
o

o
|I)

H
H

H
H

H
tn

ln
r

n
n

ln
N

N
N

O
I(

\N
o

(
a

c
o

u
l(

a
u

lo
o

o
o

o

d. 
f; 

f; 
f; 

f; 
f; 

{ 
{ 

{ 
{ 

{ 
d. 

d. 
d. 

d. 
d.

o
u

l(,t(,l(,lu
l2

2
'-n

2
0

0
0

0
0

zoHhUHkHt{Bt)
&

&
H

H
d

d

d
4

(
\\.\.
z

z
z

E
H

H

aE
a

4

fY
) 

t\

+ 
tl.

t\ 
c.

r{ 
r{

U
U

3
3

A
F

A
A

9
9

d
r

l

o
o

!n 
u)

N
N

o
ot
!

A
A

o
o

g
\

o
F

{
N

d
F

{
U

U
B

3

A
F

A
A

9
9

a
a

6
a

A
\o

r
o

\o
r

o
F

\0
to

\o
r

o
(

n
D

D
D

P
D

E
-

I-
=

a
a

 E
 a

a
A

A
A

A
A

o
o

o
o

o

\oND
A

E
A

d
tr

U
O

00 
0r 

o\ 
ot 

o\
E

(
n

u
.||'ttn

r
n

}
1

P
D

D
D

D
F

E
=

=
r

E
FrP

 
A

 E
 

A
 

E
 

A
I:A

A
A

A
A

F
T

O
O

O
O

O

r
l

F
l

d
d

F
l

F
{

o
o

o
o

o
o

u
)

n
n

r
n

n
ln

o
!N

N
f{

o
r

o
l

o
o

o
o

o
o

ltttlt
A

A
A

A
A

|o
.

o
o

o
o

o
o

EdHDoHd

co."{!(too"F
lh,d(lar-,

.qoc.dfltuc"r{t|teoFl(tt

oF
lt

hqrl.

oUdll.lhor,c.rl3oFl

.qU
l

.r{E
I

F]I:

(rl.F.@lnIHz
rD

u
l

H
H

F
{

d
r

{

z 
S

 
z 

z
H

F
H

H
d

r
n

4
4

&
IE

ft
I{

A
F

F
I

.n
 d

n
;3

H
H

H
H

I
.

f
t

A
A

A
r

Y
l

E
T

E
E

A

Fl 
Fl 

Ft 
Fl 

r{

z
z

 
z

-z
 

2
H

H
H

H
H

c
4

d
c

d
&

fr
ili&

E
{ 

t{ 
t{ 

t{ 
t{

(
a

(
,lr

a
r

a
U

,
H

H
H

H
H

A
A

A
A

A
r

tttt

(
,)

u
l(

,lu
lu

lu
)

|/,(
a

v
,

H
H

H
H

H
H

H
H

H

uoE&DxHH
H

at'ldt)EooFloUt{ol+l

(toH"F
l,ttot{

r{oulNo
I

Ao

r,|ou)olo
I

F
{

r
{

d
d

F
{

o
o

o
o

o
r

n
ln

r
n

!n
!n

N
N

O
IN

N
o

o
o

o
o

t
t

t
t

l

A
A

A
A

A
o

o
o

o
o

rl 
rl 

H
 

li| 
E

 
tsI 

E
 

E
 

E
 

E
 

lII 
IIt 

lII 
E

t 
E

I 
E

 
H

 
E

 
TiI 

rl 
E

I 
E

 
H

 
F 

tsI 
E

I 
TiI

a E
 E ea a a a aa a a a a a E

 E
 E

 E E
 e e a E

 E
 a e

!1U3HEHI{HB&HU

h
F

k
h

tr
F

l.h
o

o
o

e
e

e
H

H
H

A
 H

 H
 N

 A
 A

 A
 8

 A
 A

 A
 H

 H
 H

 H
*B

 
B

 B
 E

 E
 A

 H
 H

 H
 H

 8

gEH
E

E
E

u
o

9
o

b
o

 
o

o
o

b
'5

"o
 

o
o

 
o

 
o

 
o

" 
B

 
6

B
 

6
 

o
o

 
o

u
o

 
o

 
o

 
6

8
6

H
n

a
o

o
o

flfA
A

R
ffn

n
o

n
n

R
A

E
'a

.,o

U
L

&
E

ts
R

.E
o

 
o

 
o

o
u

o
o

u
 

u
 

o
 

o
 

o
 

o
 

";;;.t;u
u

 
o

 
o

 
o

 
u

 
8

E
a

T
flN

d
N

N
N

N
N

N
N

d
N

d
d

d
N

N
t\\\\\\\\\\\\\\\\\
ld

d
iid

d
d

a
d

d
id

d
d

d
d

d
d

id
d

a
d

id
d

t

F
.

O
h

d
o

h
c

t
E

g s s I E
 s s r r n F

 7 F
 H

 H
 F H

 sa n H
 H

 n

aH33E(\z,H$tlo.pIt

aFjl

e
H

e
H

E
 

H

E
H

U
}lU

8
6

B
8

9
8

<
o

{{
e

 
c

o
u

a
8

5
8

3
R

ro
u

o
 

5
9

3
d

d
o

.3
!!3

 
5

5
9

 
B

d
o

6
6

6
O

a
a

6
F

F
F

F
r

d
d

N
{

F
F

h
O

h
E

-

ggH
H

H
H

E
E

E
E

E
H

H
E

E
C

iiiihgggggg 
*** 

H

!
4

H
z

z
H

H
f

t
F

l
F

l
F

l

E
E

{*.
o

H
S

A
F

IZ
?

iZ
Z

F
I

H
H

Z
H

H

ft 
u 

u 
E

 
!1 

x 
qr

f'l!4
M

f{
F

.F
(

4
e

 
e

e
 

a
 

c
 

d
 

tr
N

 
H

 
F{ H

 
ts 

B
 

il
4

trlrlA
C

fr
E

ilfiF
F

{r{tr
F

{C
C

U
lU

IU
tH

3
8

3
3

3
E

f
t

H

E
 A

A
A

 fi A
 E

D
F

l
F

l
F

l
F

l
r

f
F

l
=

U
U

U
U

U
A

3

H
g

B
F

(a
H

H
tr|E

fl
psF

sss$
tro

z
z

z
z

O
u

lg
fi 

fIilts
]H

H
H

H
H

F
IA

(
'lH

p
p

p
D

1
z

 
H

 E
 H

 E
 F

 
$

 
b

F
F

E
 

&
&

d
 

U
l[}

fH
H

H
H

O
fttr

.
3

B
'.''F

rrB
g

Z
A

 H
 fi 

fi 
fi 

fi 
". 

H
 I 

ts I 
d 

fi 
fi 

S
 A

 
z

-
(

n
(

,lu
tu

l=
o

H
u

lln
v

)
(

,)
D

H
x

x
r

r

f; 
H

 f 
T 

n 
(\ 

R
 fr 

fr 
E

 
H

 d 
o, d 

ry E
 

g 
R

 R
 e

;tt;ttB
H

tH
E

r;;;;t;;H
rtl 

LI 
U

 
U

 
U

 
U

 
U

 
D

 
D

 
D

 
D

 
U

 
U

 
U

 
U

 
H

 
D

 
P

 
P

 
D

(
a

x
x

x
&

ilil-
-

-
-

&
&

 
d

(
,l=

E
E

E

zoHt{AHuUqEa
gEdum+,oEkol+{

oot{-"1e
a

o
2

h
E

I
(

,
l

HF
l

E

H2oAEo(J

('l(r)11gl(ItHda

zBIH
H

H
 

fr
>

-tu
il

'"H
fr:

g 4.. fl
fr z d I
i 

B
r{ft

i 8trH
fr 5H

 s
rr{E

H(/)H
r{

H
r{ n

fr{ 
4

#n

. 
.rl

E
E

E
T

ft5
t\g 

E

H
.il

'r.l
\o

o

*
a



ron|tHd

6or)Uotf{lfldr,ocI

4z
4

{<
(4

4
 

4
4

1
1

 
4

4
4

a
4

4
4

1
4

C
4

C
<

4
4

4
4

4
 

4
4

4
4

\
\

\
\

\
\

\
\

\
\

\
i

i
i

i
\

\
\

\
\

\
\

\
\

\
\

2
2

2
2

Z
2

Z
2

2
2

Z
2

Z
Z

2
Z

Z
2

2
Z

Z
Z

Z
2

Z
A

2
Z

 
Z

Z
2

2

I.F
lr,(tFIoo.r{hIrl
ul.t
noc.Flfit&

)c.rlfllEoF4d

r{dIhqtr
oUfil

l+{l{oJ',g-F
l3ssU
I

.rlEIFII:ct('!EodFIoUhol+l

ool'l
.Fleo|{

E
E

q
E

E
T

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
H

eeeeeeeeeeE
eeeE

E
E

E
E

eE
E

eeeE
eE

tn
u

,
H

H

a
u

ltq
H

u
l

t/'3
4

U

ooNUfr

U
U

\. 
\.

O
U

U
O

T
 

l: 
l! 

I 
E

 
I 

I 
T

 
E

 
E

 
T

 
T

 
T

 
I! 

E
 

Ii 
l: 

l: 
E

 
II 

E
 

E
 

I 
E

 
E

 
T

I'C
 

I
E

!E
T

iT
!

lr
A

E

f
n

f
n

m
-

d

r
{

H
F

{
l

E
O

O
tr

or 
or 

ol 
N

O
O

O
F

I

A
A

A
A

(
,|(

a
(

a
(

n
lttl

H
H

H
H

F
l}

lr
lA

&
E

E
ts

E
&

E
E

&
h

&
b

E
E

E
&

E
ts

&
E

ts
E

ts
E

h
&

ts
8

E
q

q
E

ts
&

E
E

&
E

E
&

b
E

E
&

E
ts

ts
E

ts
ts

E
E

E
E

E
K

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

e
6

6
6

6
6

8
6

6
6

 
6

 3
 B

 B
 B

 B
 6

 6
 6

6
8

6
6

6
6

8
8

6

8
6

6
2

6
6

4
6

8
e

6
8

8
8

e
6

6
6

6
8

e
6

2
e

6
8

4
6

O
U

O
U

I
N
[\I

 
N

d
d

d
i

t
r

H
i

d
a

a
d

d
t

i
d

d
t

d
d

d
d

i
d

d
d

d
 

d
d

d
N

E
E

E
H

c
E

c
c

E
E

c
E

E
tE

c
E

E
E

c
f, 

a
a

c
E

E
E

H
 

o
a

o
o

FlE

oF.zHEao=Eoo=rrl
aoE

g^F
r

{
^

d
lo

jo
o

o
o

'l

gssgH
H

 
a ;E

a 
E

";;""f 
8

 
s 

-^I 
a

s 
Y

l
zzzzza E

. " eee E
 Ffi g g E

 F 
x H

s
E

gE
E

aE
e:"5F$$E

E
E

fi 
fi EE

$:I::3X
H

 
":H

E
C

 E
 9

 E
 " 

E
.Z

Z
 

?
 ?

 ?
 ?

 ?
 U

 b
 E

 H
;; 

" 
g

 8
 P

 R
 B

 8
 8

 
B

 H
 i 

E
'* 

* 
A

A
A

 
F

 r 
o

 E
 E

 E
 E

 E
 - 

d
 d

 H
 H

 H
 H

 d
 d

 d
:;; 

I 
U

 g
 E

:
E

lgF
F

F
F

E
F

illllssssiilsssssss !EH
H

E
;; E

 H
 H

 [ tr H
 s s ii s $ s s p p $ s H

 pfrp s p $ s E
 s H

 x
.qE.dt,or,o.choq{t'ot{.r{e

a
o

Z
H

E
I

(
,r

H}
1

T
:

,d
o

E
--..-S

rd
d

N
o

o
o

d
 

| 
| 

E
E

IO
O

O
A

6
tE

A
E

q
O

C
A

9
d

a
r

q
Q

9
o

!I6
6

6
6

6
6

h
O

E
N

d
N

O
A

E
E

4
F

P

B
R

B
H

S
H

S
d

d
8

E
8

E
E

H
E

S
$

d
d

d
B

U
8

8
O

U
U

 
"-q

T
 S

 g
 ;,1

,1
,\,! 

"! ?
 ?

 ?
 ?

 ?
 Y

 Y
 T

 r 
?

 ?
 ?

 I 
r 

r 
r 

I 
I 

f 
i 

i 
i 

R
H

H
H

'
'

t
'

H
H

E
C

H
H

H
H

H
Q

q
9

O
E

E
E

b
E

E
L

 
J

{
I

I
d

T
J

A
A

A
A

A
A

A
F

F
H

H
F

H
H

 
g

g
g

g

u)qtr{m(aHda

zBIF

H
n 

H
x

(n
d

i"H
H

:
g 4.. fl
fr z 4 I
} 

B
rrlX

I S
H

H
H

 S
rrrs

rr.E
HC

0
H

rl

H
T

I{ 3
frfl
C

'I

o

E
!,

E
T

ftE
ro

3
r"i
rq

ro
'u

\o
o

*o



roN;E&
att 

|v| 
|vt 

avt 
arl 

F| 
|n 

m
 

an 
frl 

('l 
14 

ttl 
m

 
aq 

atl 
Fl 

f4 
an 

avl 
lv! 

avl
F{ 

Fl 
r{ 

d 
d 

F{ 
d 

Fl 
r{ 

rl 
Ft 

d 
r{ 

F{ 
Ff 

r{ 
Fl 

Ft 
t{ 

d 
r{ 

Ft

dQ
)

r',uorHq4dr)ocI

d2
4

d
d

4
1

1
(4

( 
I 

4
d

d
1

4
4

a
4

d
4

d
4

4
1

4
4

4
4

4
4

4
4

\\\\\\\ 
\\\\\\\\\\\\\\\\\\\\\\

z
 

z
 

z
z

z
 

2
 

2
z

 
2

 
2

 
2

 
Z

 
2

 
Z

 
Z

 
Z

 
Z

 
2

 
Z

 
2

 
2

 
n

 
Z

 
Z

 
Z

Z
 

2
 

Z
 

Z
 

Z
 

Z
 

Z

2oHFl6HEHE
{

ctl

B

co.F
l

r,|ttoo.F
lF(lt'trt.qoc..{dt.|c-ddEoFlEI

gl

E
 

E
 

F 
E

 
F 

H
 

H
 

Fq 
H

 
H

 
E

 
ts 

H
 

rl 
Fl 

tr 
rit 

r| 
ts 

rst 
tr 

F

E
A

A
A

A
A

A
E

A
E

eS
A

A
A

A
A

eeA
E

A
H

tr
H

E
F

H
H

E
H

E
z

 
z

 
z

 
z

 
2

 
2

 
z

 
z

 
6

8
2

2
2

2
2

2
2

2
=

2

NIhq{l

ou(f$ll'{orJc.F
l3s.ct'l

.Fl
IiIFTE

trd
o

(
@

o
o

o
o

O
O

r
t

r
{

O
\

o
r

o
\

o
r

o
o

{
.

{
.

r
f

{
(

\
U

U
U

U
U

il&
 

d
d

o
o

o
o

N
N

U
U

&
d

tl
.

I
(

a
(

a
!".8

 
n

 
H

 
H

E
9

]i a a
 H

 6

trIADXH

Eoo!Eo6oU}{ol|{oot{.r{eotrI

Ux.aErtl
r)or,o,cHortl(,ot{"F

lB
,

a
o

a
L

l
(

9
l

tsFl 
I:

c
o

<
E

o
ito

to
$

S
<

tu
o

8
9

4
E

 
9

b
@

@
O

O
N

 
O

O
O

A
o

o
D

O
o

D
N

N
D

O
O

b
O

d
d

io
o

6
6

 
o

d
o

o
d

d
m

 
b

N
-

o
t{

d
N

N
ffh

b
d

N
d

flo
o

o
o

o
o

6
6

(
r

F
U

A
9

9
E

 
h

9
A

O
O

9
0

6
6

0
d

r
6

6
0

6
0

0
0

0
fl 

N
d

N
N

6
A

{
a

e
i{

 
F

F
F

F
o

o
td

d
d

ld
H

d
ild

N
N

d
d

tE

H
H

H
H

E
P

P
P

H
P

 
3

3
8

8
S

H
5

5
5

5
3

9
5

5
5

5
H

E
H

E
E

K

BdHDoH&xUIHEH

E
 

T 
I: 

E
 

T 
I: 

E
! 

E
i 

Ti 
E

 
Ti 

E
 

T 
E

 
E

 
E

i 
T 

E
 

iq 
E

 
lE

 
I!

E
E

I
:

T
E

Fl 
Fl 

Fl 
>l 

>l
\\\.\\
ttttt

E
E

E
E

Fl 
rl 

r.l
\. \. \.

l{ 
lta 

lraH

FHHUgE lRtlntlnrllnll

U
U

U
U

U
E

h
E

E
h

E
 

h 
E

 
tr 

tr 
tr 

E
 

E
 

&
 

h 
h 

tr. 
E

 
F{ 

h 
lr. 

rr| 
&

 
tr 

h 
tr 

tr
ii 

i{ 
ii 

iri 
b. 

ila 
U

 
ii; 

ii 
ii 

ii. 
h 

tri 
n 

F. 
rr. 

F. 
E

E
 

fr. 
b 

tr 
tr

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

U
U

E
\.\lt.
O

U
O

O
U

(J
U

U
U

h 
h 

E
 

E
 

ts 
E

 
h 

h 
rI. 

E
 

F. 
't. 

E
{ 

fr. 
E

 
E

 
E

 
l\ 

F. 
E

 
t&

 
h

B
B

b
b

B
b

B
S

IB
T

E
E

E
E

E
E

E
T

E
T

E

U
U

U
6

U
U

U
c

rU

N
N

O
I

F
{

r
{

r
{

N
N

(
\

a
a

o
h

E
E

E
S

I.T
&

F
{

E
&

E
.U

U
U

E
h

h
E

4
4

E
h

h
F

.E
E

d
4

4
h

h
E

E
h

h
E

h
h

h
h

h

r
lr

l>
llltn

(
,l}

]F
lE

E

E
,E

,E
 E

, E
 H

 5
 3

 3
 5

 3
 3

 5
 5

 5
 5

 il H
 I 

H
 n

 K

H
p

H
g

kEoNr{

Ftro(\
Ehoolr{

hlr.o(\l

fr.troNrl

&lt{oNd

hhoNd

EEoNFt

Ekoolr{

hhoNF{

hFl
oNr{

hhooi!

d

trhoolFl

Fqtrof\tr{

FEoo!

Eho(\rl

EtroNr{

hEool

Etrool

E&oNd

trEo(\l

hEoolFl

o
o

o
z

o
o

o
o

o
=

=
(a

A
U

lu
)u

l(a
(,l

E
lI

a
tl

t{ 
ll

8
-d

e
H

k
k

o
o

d
o

o
o

o
r

k
k

!!!!
2

D
!d

d
d

d
l!

o
>

c
c

u
o

o
g

u
u

2
)

O
O

!!ts
ts

-
A

.i.d
.i!!

.)d
d

d
d

o
o

s
llk

g
g

g
g

E
E

E
E

'i't

"S
e

ltll)2
2

2
2

A
a

o
o

o
o

IID
IH

H
H

H
Q

Q
i>

 
o

 
>

>
>

i1
 

trff;E
S

g
tfifitrs

'E
C

'e
'e

6
o

o
o

o
o

le
 

3
 

k
H

ts
F

"'.'S
S

l.H
.9

.9
3

3
P

P
P

E
E

3
3

3
0

C
I

d
g

 
a

 
6

A
A

A
 

I 
6

6
6

d
ro

E
E

E
E

'itlg
g

g
iiE

H
iE

a
q

 
E

 
>

a
O

H
H

ts
ts

o
o

o
d

d
d

d
id

H
iid

o
o

o
o

o
o

8
E

>
a

 
A

?
?

?
o

 
.t'i.:lH

F
 

g
 g

 I 
9

 g
 g

9
 

9
 I 

I 
S

 S
S

E
 

$
E

ls
6

d
 

H
H

H
H

I 
6

6
6

8
3

3
,9

,8
$

 
g

 S
S

S
3

S
S

9
9

9
9

9
E

:;: 
E

 
^ 

H
 N

 N
 s

 
e

 e
 

a
s

e
 

E
 s

 
u

 H
 fi fi b

 fi 6
 h

 b
 E

 E
 E

 E
 E

 E
N

E
N

S
 

8
8

8
8

8
 

H
B

B
H

E
B

E
E

E
E

E
F

E
E

E
E

E
E

E
E

b
E

zoHFlAt{dUv,FIaH2oAEU

qldts(,l

E
$

F
r

ilu
l

(
a

[u
)

"
ltE

(
,ltl

#I(a(aFIrq(aH(a

Eot{

E
fr :

i"H
H

:
B

 
A

 O
O

 fl
fr z d ff
I FftH
fr H

H
 N

C
IH

rl

H
T

I{ 
N

frf;

E
T,

flf;
\o

3
hT't,
\o

o

*
a



\0NtE&

rtouUo$llt4ttt

t,ocI

4z

o
o

o
o

6
6

0
6

6
0

 
i{

{
{

r
lli(

{
{

ta
{

?
i{

ill{
{

d
d

d
td

id
id

A
 

d
e

id
id

d
id

d
tild

H
iid

d
d

id
d

4
 

4
( 

d
 

( 
d

 
d

 
( 

d
 

d
 

4
d

 
4

 
4

 
d

 
4

 
4

 
4

 
d

 
4

-( 
d

zoHF!BHtrHFlU
l

Db

I.rfr,||too-r{Ft6dtrt'qo)E
:

..{rdr)H.rlgoFltdI

rl

tr
H

H
E

E
E

E
E

H
H

aaeaaE
aeaa

B&HDotrt&vU3cE
I

EHFlHB&HU

({rr{Itrq$

oU(|t
$lt1or)d.rl3ol1.qtn.F

l

EIFlQt(tr)amoF{oot{ot+l

oot{.,|eot{I

U.qrtc(d}Jgt

rJo.cl.lo${dtut{..{atf

e
s

HO
r

HFl 
I!

d
to

o
9

F
a

a
9

F
o

6
(

o
u

o
{

o
q

b
-.3

3
 

8
8

9
9

3
F

3
5

3
*S

*6
8

8
ttB

3
g

B
3

o
o

o
o

o
o

o
o

o
o

 
o

o
o

o
o

o
d

r
{

A
A

A
A

A
A

A
A

9
9

o
9

o
o

o
o

o
o

o
o

o
N

N
 

d
iid

6
fr

 
9

9
0

Q
q

o
o

o
o

a
Q

d
N

N
N

N

H
H

H
H

IH
f; 

E
E

E
 H

H
H

H
E

E
H

E
H

E
S

E
E

E
E

E
E

H
H

H
H

H

4
((4

d
4

d
(4

4
\,\.\\\.\.\,\\.\.
z

z
z

z
z

z
z

z
z

z

E
E

K
F

.F
{

F
{

h
E

K
E

h
h

fr
.ftF

.B
q

E
iE

.}
.ts

.
o

o
o

o
o

o
o

o
o

o

E
E

tr
F

.F
.h

E
ts

E
F

.
E

F
tr

F
.F

.F
1

r
.F

.E
!.

o
o

o
o

o
o

o
o

o
o

a
a

B
a

B
 

E
 E

 8
8

8
6

6
6

8
8

e
8

u
 

u
 u

 u
 u

E
E

U
F

.F
.F

.F
.ts

E
E

fH
H

E
E

H
E

E
o

a
o

o
o

a
a

o
H

H
H

H
n

H
 

H
 

E
I 

tr 
E

 
H

 
H

 
E

I 
tr 

TiI 
FI 

TI 
F 

r| 
r| 

tr 
TS

 
F 

tr 
tr 

E
I 

E
I

aE
aE

q=
r-r-E

aaaE
aeeaaE

eaq=
E

T
T

E
E

iE
IiE

T
T

E
T 

T 
T 

I: 
T 

T 
E

 
Ti 

E
 

Ti 
E

 
Ii 

E
 

E
 

I! 
E

 
T 

E
 

T 
T 

T 
E

tr tr F F 8 6 8 E
 B

 B
 E

 B
 E

 B
 B

 B
 E

 E
 E

 E
 E

 E
D

q
h

h
h

o
o

o
o

h
E

h
lth

tr
h

h
F

.ft{
o

o
o

o
o

F
l

F
l

r
l

d
r

f

uNrt

U(\l

Uolr{

UN

UNr{

zo;Fl

ENi{

zo."Fl

2o;r{

z,o;r{

zo*rt

E
-olrl

zo.'d

aNd

zool

zoN

zo;A

T
N

N
N

N
N

O
I

O
I

N
N

N
l

l
\

.
\

\
\

\
\

\
.

\
\

\
ff 

F{ 
Fl 

d 
rl 

Fl 
rl 

rt 
r{ 

?l 
r{

dIADxHH
E

 
il

ezoA=oUE
 

!! 
o

F
r

[(
(

o
llF

{
x

[u
l

(
,ltl

gEH
H

N
E

R
N

g
E

E
N

N
H

5
5

H
5

5
H

5
B

8
8

B
H

'" 
r;lr' 

rt' 
1; 

E
 

Ii 
l| 

E
 

Ff 
Fl 

Fl 
Fl 

rl 
Fl 

Fl 
Fl 

A
 

O
r 

or 
A

 
O

r
E

F

ll

5
s

 ll
X

C
I 

ll 
E

 
E

 
E

 
F

. 
F

. 
F

. 
E

. 
D

. 
ts 

E
yO

 
ll 

E
 

F
. 

E
 

tr 
fr. 

fr. 
h 

h 
E

 
ts

-
E

 
n

 
o

 
o

 
o

 
o

 
o

 
o

 
o

 
o

 
o

 
o

(\
ts

H
e

.t{
H

H
H

H
#

H
A

A
o

.tu
d

-
d

d
d

.d
d

^^a
 

I
"P

d

H
E

E
fiIIifi;H

H
H

H
H

h
 h

 u
 u

E
E

E
E

a
a

 
E

E
E

E
ttt$

: 
d

d
d

&
d

d
,n

H
H

H
H

H
E

sH
E

{f; ,q{lE
 

g gE
E

sB
;;dE

E
E

f 
H

 E E
E

H
H

H
H

E
$gngm

m
fi 

fifii ;;l;iE
:lieS

E
E

E
E

E
E

;;;;;
?T

E
T

E
E

E
T

T
i 

::::E
E

E
H

ittaB
B

B
aB

;;;;;
s $ $ $ s $ $ s:: 

gglg;;; 
si;;;;u;;;:::::

E
E

E
E

E
E

E
E

E
E

 
sgssH

H
H

;uss$$ss$s;;;;;

zoHtsAHdUv,Eo

.1v)U
T

FIm(aH4a

zB8Fh

H
H

 
H

H
 H

H
:

B
 a.. fl

ft 
z d B

I E
ftH

H
 E

rrrs
r&

 
E

H
U

IH
 

rl

F
rr'. 7

f{4

sn

E
I

E
E

ft5
r.o

EF{

fr'il
"; t
*a



|
 

{
 

{
 

I
 

I
 

I
 

<
 

{
 

I
 

{
 

a
 

I
 

a
 

a
 

{
 

t
 

{
 

{
 

{
 

I
 

{
 

{
 

{
 

{
 

F
 

t
s

F
F

F
 

F
F

F
F

I
 

d
 

i
 

d
 

d
 

d
 

d
 

d
 

i
 

i
 

a
 

d
 

i
 

i
 

d
 

H
 

d
 

d
 

i
 

i
 

d
 

i
 

d
 

d
 

N
 

N
d

d
(

 
d

N
N

d

aot,uc,{{+lfit
DocI

4z

A
 

A
A

A
A

 
A

A
A

A

o
 

o
o

o
c

r
 

o
o

o
o

o
 

o
o

o
o

@
a

 
o

o
o

@
c

o
F

l
 

r
{

F
{

r
.

{
r

{
 

d
d

F
t

d

A
 

A
A

A
A

 
A

o
.A

A

H
 

E
I{E

E
 

E
lilF

IF
q

u
t 

cll(,)u
l(,l 

u
l(a

(,)q
t

D
 

D
D

P
D

 
D

D
D

D
v

 
Y

v
v

v
 

v
v

v
v

F
t

 
F

{
r

{
d

d
 

F
{

r
{

d
d

o
 

o
o

o
o

 
o

o
o

o
t'n

 
n

tn
ro

tn
 

n
|.n

U
)|n

N
 

N
N

N
N

 
N

N
N

N
o

 
o

o
o

o
 

o
o

o
o

r
r

r
r

r
r

i|r
d

d
d

tr. 
A

A
A

O
. 

o
|A

A
A

 
\. 

\. 
\

o
 

o
o

o
o

 
o

o
o

o
 

7
, 

z
 

z

u
tu

l(
a

r
/l

tr
lH

E
R

E
ftH

E
H

H
H

H

d 
4 

d 
d 

d 
d 

d 
4 

(
z

z
z

2
2

2
Z

Z
n

Z
Z

2
2

Z
Z

z
2

2
Z

H
H

H
H

o@r{o.H(aDFlornf{o
I

Ao

ggss
8

6
6

8

I: 
E

 
T! 

E
 

E
 

E
: 

E
 

E
 

E
 

E
 

I: 
T 

l! 
E

 
I: 

E
 

T 
E

 
Ii 

E
 

T 
F! 

E

h
tr

h
h

o
o

U
U

()U
U

U
U

U
U

U
U

U
U

U
U

U
U

U
U

U
(J

U
U

2
2

o
o

U
(J

U
U

U
U

U
U

U
U

U
U

U
U

U
U

()U
U

U
U

U
U

h
&

ho
o

dI 
dI 

TI 
3S

 
E

 
E

I 
r{ 

E
 

E
 

E
I 

q 
E

 
E

 
E

 
E

 
E

 
E

 
E

 
E

4 
4 

d 
rl 

rl 
E

l 
tsl 

E
 

E
 

tr 
l0 

E
 

!q 
E

 
tsr 

E
 

E
l 

I{ 
rrl 

A
 

A
 

A
 

A
a

h
E

M

tltltlllllii ui! art U
tl

I.r{r,|tt
F{on."1h||t
EtrtAoE

i
."1fitrrc.?|goFlE

rilF{I

Eqrf
oUdT{hoDg.rl3s.qU

I
.F

l

t
I

}1E

N
I

ftlA

I
('IA

(,'l

tr
H

E
 

8
8

4

Ndt{z,H4xtl(n3U
l

trttr)eo(tF{oUt{oilloof{
.rlB

.
ot{

H
H

H
E

E
E

E
E

E
E

E
E

E
E

E
K

E
E

E
E

E
E

E
 

H
fi 

fi

.artcdt)o.Lto.ct{orHoot{.r{e
o

o
a

$
{

U
r

tilF
l

E

(\4AB&3qt

€
S

S
d

u
e

o
v

rrz
e

o
ts

rx
r-z

o
o

o
F

F
F

F
F

F
F

ts
d

d
6

d
6

6
6

6
0

0
9

9
A

9
0

0
@

O
O

@
6

0
0

0
0

0
6

0
0

6
d

d
6

tn
6

9
N

N
N

9
0

A
9

9
9

U
O

O
9

9
E

U
9

9
9

-
:E

E
O

d
6

6
O

0
o

q
o

6
o

o
o

6
6

6
o

o
o

o
6

6
N

A
A

A
6

r
td

d
d

S
E

R
ts

R
R

R
B

E
S

R
E

E
B

E
E

E
B

R
H

H
H

H
 

d
3

 
N

 
6

6
6

!4
 

E
 

i

iE
rs 9

E
ss

ts
 

F
 

F
 

H
 

F
 

E
 

ts
 

E
 

E
 

T
 

T
 

T
 

E
 

! 
E

 
E

 
E

 
E

 
E

 
X

 
H

 
H

 
P

 
ts

 
q

q
O

O
 

q
tJ

O
O

 
ts

 
ts

 
ts

E
 Z

 E
 E

 E
 E

 E
' E

 E
 E

 E
 E

 E
' E

 E
 E

 E
 E

 E
 E

 E
 E

 gf;E
E

 
gfrE

A
 

A
 A

 E

F
 F

 F
 F

 F
 F

 H
 F

 F
 F

 F
 F

 fr F
 fr F

 N
 F

 F
 N

 F
 F

 F
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

tE
t

o
o

o

N

r{ 
F{ 

F{

o
o

o
(/0

u
t=

E
H

 
z

O
O

H
r{ 

f{f 
F{

$B
E

tllto

!i EIDaa o
:: E

I
Id
tlItlllii uii Iii gllz
;; x

ii Hii uiiE
e

ii sii siixil.ii
ii HE

 il

tltltl1lll1lll)tz
l!"
ll 

H

!1
"

ll 
or

ll*
ltc

ll"
1l (n
ll sr
iltt a
tltltlllilll 

r.

!r hiiz
ii Rti Etl

zBIFrb

H
n 

n
)'{ 

U
l 

d

H
 H

H
:

g 4.. fl
ft 

z d I
} 

E
F

l 
X

T 8 fr, H
H

 B
F

r s
rr.E

HC
o

H
rl

Fr tt{ n
nfr
ilE

{

H
rq

H
g

tl1ltl1l1ltlll

trU
U

\\.\.
o

o
o

o
N

d
N

d
d

d
N

N
d

N
d

d
d

d
d

i
l

N
N

d
N

d
d

N
N

d
\\\\\\\\\\\\\\\\\\\\\\\\\
d

i
i

d
d

H
d

d
d

d
d

d
d

i
d

i
t

d
d

i
i

d
d

3
3

o
o

(lt(a
o

H
H

t
n

H

U
U

U
8

U
U

8
ts

6
U

U
H

H
H

H
H

H
H

H
F

F
H

A
A

fiA
A

A
fiA

U
U

U
U

U
U

U
6

S
U

U
U

6 
fi 

A
 

rir 
E

r 
E

r 
* 

H
 

E
r 

r 
!. 

H
 

E
 

I 
I 

H
 

H
 

H
 

H
 

S
 

f; 
f; 

fi
H

 H
 E

 H
 H

 H
 H

 H
 H

 F, H
 n 6 a 6 6 6 6 a A

 g g g
p 

!) 
p 

U
l 

(,l 
(,l 

(4 
t,t 

(a 
u, 

ut 
E

 
lit 

E
 

E
 

E
 

3il 
E

l 
r{

H
 $ H

 H
 H

 H
 H

 H
 H

 H
 H

 H
 H

 H
 H

 B
. H H

 H
 3 3 3 3

g
&

x
(

,l.n
(

'lu
tt,lu

)
U

lt,ltil'llE
lE

l
A

 
A

 
A

 
N

 
F{ 

N
 

F{ 
ot 

ot 
ot 

N
 

H
 

E
 

E
 

E
 

E
 

frl 
Fl 

tsl 
d 

d 
X

 
&

d
 

d
,1

 
E

r F
{ H

 
tr 

tr 
E

 
H

 
E

 
fr 

tr 
tr 

E
 

H
 

H
 

H
 

tr 
d

 
&

 
&

 
n

(',(,(,z
 

2
2

2
2

z
 

z
 

2
0

0
0

0
(l) 

(J) 
U

l 
H

 
H

 
E

 
H

 
H

 
H

 
H

 
H

 
F{ 

N
 

rl 
N

 
r{ 

Fl 
r{ 

rl 
F{ 

F. 
ts 

ts
F

l
A

F
l

>
l

F
f

J
r

J
F

l
}

<
H

H
H

v
v

v
E

D
4

E
S

I
E

I
E

!
4

t
r

I
Z

Z
Z

Z

E
 E

 E
 H

 H
 H

 H
 H

 H
 H

 H
 1

E
 E

 E
 E

 fr E
 1

e
 e

 s s
AFft3

r
{

m
A

.

B
E

V
A

L'd
B

d
l(

ll

n
 

z
 

z
 

z
 

z
 

z
 

z
 

z
 

z
 

z
 

z
.n

 
u

r u
, u

, 
u

, u
, 

.o
 a

E
 

S
 

S
 

E
=tvt 

O
l 

st 
N

 
N

 
tl 

{. 
N

 
N

 
rf 

rt 
r{ 

r-,1 
(n 

.v1 
d 

F{ 
fq 

f4 
r{ 

N
 

r'1 
(l

8
8

U
8

8
8

8
U

8
U

U
6

8
U

6
ts6

tsU
U

6
8

8

ri-x
iiH

 li
ila

 
I

E
A

nf;
\o

8

h
l'

!
,

\o
o

*
a



ttoh-de
a

o
Z

t{
E

I
U

l
E

I
t'] 

!d

8
B

 B
B

frH
 H

g
3

3
 

3
3

8
R

 8
R

E
H

 
E

E
a

a
 

o
o

d
d

 
€

d

2
2

 2
2

3
\T

\ 
F

F
N

f{ 
m

(\t

(a
l

F
ii

E
 

ll 
n

F
I\r\F

-. 
ll 

o
lN

o
l(\N

tl

a
a

a
a

;
rtrftil{r{
s

B
B

B
B

u
l(,lu

lu
lu

l

E
Iq

ts
lli|E

I
u

lu
l(,tu

l(,)

S
g

3
S

9
U

U
U

U
U

2oHE
!

6HEHFlv,pb

G
A

A
G

A
!t 

ttr 
{. 

{. 
rl.

B
3

B
B

3
u

l(,lu
tu

lu
l

E
F

4
E

E
E

(,r/lvtI,(,

s3
3

3
9

U
U

U
U

U

F
l

F
l

d
F

{
F

l

o
o

o
o

o
u

)!n
u

lrn
ln

N
N

O
IN

O
I

o
o

o
o

o
tttll

A
A

A
A

A
o

o
o

o
o(\oFfrldr.lrhA

E
E

 
E

E
Ft 

rl 
F{ 

r{ 
F{

o
o

o
o

o
 

r
lr

l 
F

IH
r

n
n

u
|r

n
n

 
4

(
 

4
d

N
N

O
IN

N
o

o
o

o
o

4 
4 

-' 
_, _r _r -, 

4 
( 

4 
trts 

trtr 
( 

4 
4 

d 
d

\. 
\ 

A
A

A
A

A
 

\ 
\ 

\. 
2

2
 

2
2

 
\. 

\. 
\. 

\. 
\.

z
 

z
 

o
o

o
o

o
 

z
 

2
 

2
 

iJ
c

' 
o

.' 
z

 
2

 
z

 
z

 
z

BilHbgd

U
U

N
f

{
r{ 

Fl
E

h
E

E

!4U3xEEHFlHB&HU6AE

H
E

E

eae
E

E
T

n
tro

((4
\\\.
z

Z
Z

U
U

U

aa3

E
E

E
F

l
r

l
r

l

5
5

8
o

o
o

r
{

N
|

n

H
ilH

6
6

6
A

A
A

F
F

{
t{

4
4

rtn
N

N

E
E

E
H

g
ltr

A
A

(tl 
14Flz&o

.n
m

ilil

a
a

t{ 
F{

u
l(

,l

A
ft

=
E

A
A

3
3

O
Q

trlito
E

d
 

E
E

 
trk

F
l-

f-
F

r
O

 
r

{
F

{
 

O
IN

F
-

C
-

r
.

F
r

-
 

@
@

 
@

o
o

N
O

I
O

I
N

(
'I

 
N

N
 

N
N

Fl 
r{ 

F{ 
r{ 

Fl 
rl 

F{ 
F{ 

F{
H

 
t

r
 

E
f

{
r

l
E

F
I

 
E

 
E

 
E

 
E

E
 

E
E

6
 6

 E
E

E
E

N
 8 E

 6
 E

E
 E

E
Z

 
Z

 
d

d
r

{
F

r
F

. 
Z

 
Z

 
Z

 
r

{
F

{
 

d
'{

o
r

o
r

(
^

o
r

(
n

o
\

N
 

N
 

ri 
avl 

tvt
fO

 
ail 

r{ 
r{ 

t{
3

3
3

F
{

O
U

IU
lU

l
ftl 

aa

o
'o

id
d

";
a

n
o

lo
o

rc
r

o
\o

rm
|v

|.n
N

N
d

F
{

t
{

3
3

3
3

8
u

rU
)u

l(,l('!

qHa

U
o

o
u

oEzH3il

I=E
I

I=EaoE

T
U

E

r/)(a
tn

H
H

H

a
H

a

4
E

H

o
o

o
=

=
E

I:I!E
I:

|,v
,

H
H

O
O

(
a

(
a

F
.E

{
4

o
o

o
o

o
o

o
o

(n
(ll=

=

(J
U

U
U

U
\\\\\
o

o
o

u
o

o
o

o
o

l
l

o
l

G
l

N
l

l
\

.
\

\
l

f
F

{
r

t
r

{
r

{
.

{
r

1
 

r
{

F
{

d
$

l
r

{

I
i

(
9

(
J

H
H

H
E

<
t

-
r

E
g

l
O

H
H

H

3
3

3(a
o

(
,

l
H

6
H

 
8

8
F

B8 B
 n 

H
 il e fi 

F
H

T
{

Z
U

U
O

z 
ts 

H
 

u 
u 

", 
E

 
3

H
(

,!x
=

=
!E

O
O

3
0

.tlF
td

&
O

O
3

tr
h

.=
F

F

3
fiH

 
a

n
f;n

 
a

@
O

l
O

r
t

f
(

h
F

(
h

F
|

l
n

d
\

o
@

o
r

o
t

o
t

o
t

N
|

n
r

t
t

@
fn 

fvf 
fn 

\f 
if 

O
r 

O
r 

O
\ 

tt. 
!n 

u) 
r{ 

avt
r

{
r

{
F

{
d

r
l

(
\

N
N

U
)

r
n

U
f

O
r

{
3

3
8

3
3

8
3

3
3

3
3

tr3
(,)c

'l(a
(a

u
tt/)(,ls

rru
l?

n
o

-u
l

E
g

U
U

(/:a
a

3

(r)
('lrl1n(aH4a

zBIFr'_r

H
n 

n
}rC

D
d

H
 H

H
:

g 4.. fl
fr z 4 ff
i H

frg
H

 E
H

s
r&

 
id

(
C

n
H

 
rl

Fr rr{ a
tr{ 

4

sn

E
i

E
T

ftE
\o

3
r-{

H
'il

't,
\o

o

*
a



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA BF TABLE 1 NOTES 
 

 
 4.BF-16 FHAR Rev 26 10/2014 

1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates 
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  

 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED  
 
11.  NOT USED 
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11B  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted. 

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level set-point is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-1 LPI Pump 1 On Stop P42-1 from the CR after 

blocking SFAS 
P42-2 LPI Pump 2 On Trip Bkr AD112 at D1 
P56-1 CS Pump 1 On Stop P56-1 from the CR after 

blocking SFAS 
P56-2 CS Pump 2 On Trip Bkr BF111 at F1 
P58-1 HPI Pump 1 On Stop P58-1 from the CR after 

blocking SFAS 
P58-2 HPI Pump 2 On Trip Bkr AD111 at D1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  
 

The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3869 is manually closed, first trip Breaker BE1146 at E11E.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection and Letdown Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open 
MU214  Close   WC120  Open 
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The following valves may also need to be operated manually: 
 
CC1409  Open   MU10A  Open  
MU01A  Open   MU11   Align to CWRT  
MU02B  Open  

 
RCS Inventory Control 
 
After transferring the Makeup Suction to the BWST, MU206 will be manually closed after 
opening MU208, HP29, and HP1556 to route MUPS Recirc to the BWST rather than the 
Makeup Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01A 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  Essential CCW has been provided to the Makeup Pump Cooler, by passing CC1460.  
 
25. Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
26.  The DHR Cooler 1-1 Isolation Valve CC1467 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  

 
27.  The Backup Service Water Pump (P180) will be used instead of Service Water Pump 
 P3-1, or 3.  Bus C2 and Bus A will be aligned in accordance with the Plant procedure for 
 loss of Service Water.  Open Breaker AACC2 at Bus C2 to isolate Bus A.  Since Pump 
 P180 is not located in the Service Water Pump Room, HV0531A, HV0532A, C99-1, and 
 C99-2 are not needed.  
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SW45 will be closed manually since a hot short may damage SW1399 in this fire area.  
Although the circuits for SW2929 and SW2931 pass through this fire area, a discharge 
path for SWS is assured because SW2929, SW2930, SW2931, or SW2932 is always 
open and depowered.  

 
28.  Operators will manually start fan C100.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION 
 

FIRE AREA:  BG  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1 
 
 
4.6.BG.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
 
ROOM 

NO. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
053 SERVICE WTR VALVE ROOM 11,678 Y MAN 
053A PIPE TUNL-H20 TRMT BLDG 14,114 N MAN 
250 PIPE TUNNEL 23,074 N MAN 
251 VALVE ROOM 1,032 N MAN 
 
...................................................................................................................... 
 
 
4.6.BG.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA BG  
 
The following components are located in fire area BG.   
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
SWS 2 SW1395 MOV TPCW HX IN HEADER ISO VLV 
 1 SW1399 MOV TPCW HX IN HEADER ISO VLV 
 1 SW2929 MOV SW TO INT STRU VLV 
 2 SW2930 MOV SW TO INT FOREBAY VLV 
 1 SW2931 MOV SW TO CLG TOWER MU VLV 
 2 SW2932 MOV SW TO COLLECT BASIN VLV 
 1 SW45 MAN TPCW HX ISO VLV 
 2 SW46 MAN TPCW HX ISO VLV 
 
……………………………………………………………………………………... 
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4.6.BG.3  Fire Propagation Control  
 
Fire Area BG is located in the Intake Structure and Service Water Tunnel as shown on 
Drawings A-222F, A-223F and A-230F.  
 
This fire area is separated from other fire areas by 3-hour fire-rated barriers (except as noted 
below).  
 
The door between Room 334 (Fire Area II) and Room 251 (Fire Area BG) is not a fire door.  
Based on the sprinkler system in Room 334, the low combustible loading and the construction 
for the door, a fire will not spread from one fire area to the other.  
 
The north wall of Room 53A to Room 15 (Fire Area BH) is an Appendix A fire barrier and is not 
taken credit for, as Safe Shutdown.  
 
4.6.BG.4  Fire Detection and Suppression  
 
Fire Detection is provided in the Service Water Valve Room 53 (Fire Detection Zone FDZ 53) 
  
Manual fire suppression equipment is provided for in this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawings A-222F, A-223F and A-230F.  
 
In the event of a fire, isolation and smoke venting is accomplished in accordance with the Pre-
Fire Plans.  
 
4.6.BG.5  Fire Area Safe Shutdown Summary 
  
Train 1 will be used for Safe Shutdown in Fire Area BG.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, for a Letdown path and Seal Injection for RCP Seal Cooling.  Analysis shows that for a 
fire in combined Fire Areas BG and BH, Safe Shutdown is not impacted.  Shutdown is the same 
as for this fire area.  
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Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA BG TABLE 1 NOTES 
 

 
 4.BG-16 FHAR Rev 26 10/2014 

1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  

 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED  
 
11.  NOT USED 
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11B  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted. 

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-1 LPI Pump 1 On Stop P42-1 from the CR after 

blocking SFAS 
P42-2 LPI Pump 2 On Trip Bkr AD112 at D1 
P56-1 CS Pump 1 On Stop P56-1 from the CR after 

blocking SFAS 
P56-2 CS Pump 2 On Trip Bkr BF111 at F1 
P58-1 HPI Pump 1 On Stop P58-1 from the CR after 

blocking SFAS 
P58-2 HPI Pump 2 On Trip Bkr AD111 at D1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, Band Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  
 

The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3869 is manually closed, first trip Breaker BE1146 at E11E. 

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection & Letdown Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open 
MU214  Close   WC120  Open 
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Additionally, the following valves may need to be manually operated: 
 
CC1409  Open   MU10A  Open  
MU01A  Open   MU11   Align to CWRT  
MU02B  Open  

 
RCS Inventory Control 
 
After transferring the Makeup suction to the BWST, MU206 will be manually closed after 
opening MU208, HP29, and HP1556 to route MUPS Recirc to the BWST rather than the 
Makeup Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01A 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  Essential CCW is provided to the Makeup Pump Cooler, by-passing CC1460.  
 
25. Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
26.  The DHR Cooler 1-1 Isolation Valve CC1467 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the 
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  

 
27.  Although the circuits for SW2929 and SW2931 pass through this fire area, a discharge 

path for SWS is assured because one or the other is always open and depowered.   
 
28.  The circuits for Valve SW1399 and the valve itself may be affected by a fire in this area.  
 Service Water flow to the TPCW Heat Exchangers will be terminated by manually 
 closing Valves SW54, SW55 and SW56 which are located outside this fire area.  
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29.  NOT USED  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  BH  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1/2 
 
4.6.BH.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows:  
 
ROOM 

NO. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
010 SAMPLE LABORATORY 36,000 N MAN 
011 SUBSTATION 81,082 Y MAN 
012 CHEMICAL STORAGE ROOM 24,000 Y MAN 
012A CONTROL ROOM 400 N MAN 
013 CHLORINATION ROOM 10,895 Y MAN 
015 FILTER ROOM 6,045 Y MAN 
 
………………………………………………………………………………………. 
 
 
4.6.BH.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA BH  
 
The following components are located in fire area BH.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
NONE     
     
 
……………………………………………………………………………………… 
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4.6.BH.3  Fire Propagation Control  
 
Fire Area BH is the Water Treatment Building, as shown on Drawing A-231F.  
 
A fire that originates in this fire area will be contained in the fire area.  
 
This fire area’s walls are exterior walls except for one small portion of the South wall which 
separates this fire area from Fire Area BG.  This wall is an Appendix A barrier and is not taken 
credit for in the Safe Shutdown analysis.  
 
There is a drain located under Door 111 which separates Fire Area BH from BG.  A portion of 
this drain is provided with a steel cover under Door 111 to prevent the spread of a fire under the 
door.  
 
The major combustible in this fire area is the Substation located in Room 11.  The interior wall 
and floor to Room 11 are 2-hour fire-rated walls/floor which separate Room 11 from the rest of 
Fire Area BH.  
 
Also, the walls and floors of Room 12 and 13 (Chemical Storage Room and Chlorination Room) 
are provided with 2-hour fire-rated walls which separate these two rooms from the rest of Fire 
Area BH to reduce the consequences of a fire involving chemicals.  
 
4.6.BH.4  Fire Detection and Suppression  
 
The Motor-Driven Fire Pump and Jockey Fire Pump are located in this fire area.  The Diesel-
Driven Fire Pump is located outside this area and is available to provide fire suppression.  
 
Fire Area BH consists of various rooms.  The following areas have detection:  

 
1.  Substation Room 11    Alarms on Panel C5401  
2.  Chemical Storage Room 12   Alarms on Panel C5401  
3.  Chlorination Room 13   Alarms on Panel C5401  
4.  Filter Room 15    Partial Coverage Alarms 

on Panel C5401  
 
Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawing A-231F. 
  
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.BH.5  Fire Area BH Safe Shutdown Summary  
 
Both Train 1 and 2 are available for Safe Shutdown in Fire Area BH.  Safe Shutdown will be 
accomplished using the Makeup and Purification System (MUPS) for Reactor Coolant System 
Inventory Control, a Letdown path and Seal Injection for RCP Seal Cooling.  
 
If a fire spreads from this fire area to Fire Area BG, Shutdown using Train 1 in accordance with 
Fire Area BG.  Analysis shows a fire in both areas at the same time will not affect Safe 
Shutdown.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression 
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  

 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons: 

  
a.  The circuit provides indicating lights only. 
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible. 
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible. 
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  

 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED  
 
11.  NOT USED  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe  
 Shutdown:  

ICS11A/B  Throttle  WC1743  Open  
MU38   Open   WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted. 

  
13.  SFAS will not actuate, since neither Train of power to SFAS is affected.  
 
14.  Response to SFRCS initiation due to loss of Off-Site Power (LOOP) is in accordance 
 with DB-OP-02000.  Both Trains of SFRCS are available.  
 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection and Letdown Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open  
MU214  Close   WC120  Open  

 
Additionally, the following valves may need to be manually operated:  

 
CC1410  Open   MU03   Open  
MU01A  Open   MU10A  Open  
MU01B  Open   MU11   Direct Flow to CWRT  
MU02A  Open   MU66A-D  Open  
MU02B  Open  

 
CS Inventory Control  
 
After transferring the Makeup suction to the BWST, MU203 (Train 2) or MU206 (Train 1) 
will be manually closed after opening MU208, HP29, and HP1556 to route MUPS Recirc 
to the BWST rather than the Makeup Tank.  
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17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  NOT USED  
 
23.  NOT USED  
 
24.  Essential CCW is provided to the Makeup Pump Cooler, by-passing CC1460.  
 
25.  NOT USED  
 
26.  The DHR Cooler 1-1(1-2) Isolation Valve CC1467 (CC1469) is normally closed.  This 
 valve fails open on loss of air.  However, this valve is required to be closed when CCW  
 is aligned to the Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION 
 

FIRE AREA:  BM  
 

TRAIN ACCREDITED FOR SHUTDOWN:  2 
 
4.6.BM.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
  
ROOM 

NO. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
A3 DIESEL OIL ...PUMPHOUSE 400 Y MAN 
 
………………………………………………………………………………………. 
 
4.6.BM.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA BM  
 
The following components are located in fire area BM.   
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
EDG  1 P8-1 PUMP DO XFER PUMP 1 
     
 
……………………………………………………………………………………… 
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4.6.BM.3  Fire Propagation Control  
 
Fire Area BM is located approximately 250 ft. northwest of the Power Block and consists of the 
Diesel Oil Pumphouse and Diesel Oil Storage Tank (T45) as shown on Drawing A-231F.  
 
The Diesel Oil Storage Tank is surrounded by a dike (the pumphouse is part of the dike) with a 
capacity in excess of the tank.  
 
There is no other structure in proximity to this area and, therefore, a fire in this area would not 
spread to other fire areas.  
 
4.6.BM.4  Fire Detection and Suppression  
 
The Diesel Oil Pumphouse is provided with automatic fire detection.  
 
Manual fire suppression equipment is provided for this area.  Fire extinguisher locations are 
shown on A-231F. 
  
The Yard hydrant and Hose House 18 provide backup suppression.  
 
The Pumphouse can be ventilated using portable fans.  The tank is outside and requires no 
smoke venting.  
 
4.6.BM.5  Fire Area Safe Shutdown Summary  
 
Train 2 will be used for Safe Shutdown in Fire Area BM.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, Letdown and Seal Injection for RCP Seal Cooling.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings. 
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) is provided and Motor Control Centers (supplied from E1 & F1) 
which will prevent up-stream breakers from tripping on a ground.  

 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED 
 
11.  NOT USED  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown: 

ICS11A/B  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level set-point is adequate for SSD.  SFAS actuated components will 
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air 
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-2 LPI Pump 2 On Stop P42-2 from the CR after 

blocking SFAS 
P42-1 LPI Pump 1 On Trip Bkr AC112 at C1 
P56-2 CS Pump 2 On Stop P56-2 from the CR after 

Blocking SFAS 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1 
P58-2 HPI Pump 2 On Stop P58-2 from the CR after 

blocking SFAS 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip B31174 at 

E11B 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3871 is manually closed, first trip Breaker BF1201 at F12A.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection and Letdown Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open  
MU214  Close   WC120  Open  
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Additionally, the following valves may need to be manually operated:  
 
CC1410  Open    MU10A  Open  
MU01B  Open   MU11   Direct flow to CWRT  
MU02B  Open 

 
RCS Inventory Control  
 
After transferring the Makeup suction to the BWST, MU203 will be manually closed after 
opening MU208, HP29, and HP1556 to route MUPS Recirc to the BWST rather than the 
Makeup Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01B 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
25.  The DHR Cooler 1-2 Isolation Valve CC1469 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  BN  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1 
 
4.6.BN.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
 
ROOM 

NO. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
A4 EMERG DIESEL WK TANKS 3,863,179 N MAN 
  
………………………………………………………………………………………. 
 
4.6.BN.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA BN  
 
The following components are located in fire area BN.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
EDG  1 P195-1 PUMP EDG FUEL OIL TRANSFER PUMP 1 
  2 P195-2 PUMP EDG FUEL OIL TRANSFER PUMP 2 
  1 T153-1 TANK EDG FUEL OIL TANK 1-1 
  2 T153-2 TANK EDG FUEL OIL TANK 1-2 
 
………………………………………………………………………………………. 
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4.6.BN.3  Fire Propagation Control 
 
Fire Area BN is located in the Yard approximately 500 ft. northwest of the Power Block.  It 
consists of the two Emergency Diesel Generator Fuel Oil Storage Tanks which are installed 
outdoors, above grade level, and are protected by a truncated pyramid of structural backfill to a 
minimum depth of 4 ft.-6 in.  Both tanks are vented to the atmosphere through gooseneck vent  
pipes which are provided with flame arresters.  Each tank contains one Seismic I electric motor-
driven submersible supply pump.  Access to the pumps is through a 48-inch manway on top of 
each tank.  
 
The use of vented tanks with flame arresters and the protection provided by the structural 
backfill reduces the probability of a fire originating in this area.  In addition, if a fire did originate 
in this area, it’s distance (500 ft.) from the Power Block reduces the effects of such a fire on any 
other equipment required for Safe Shutdown.  
 
4.6.BN.4  Fire Detection and Suppression  
 
There is no automatic fire detection in the tanks.  
 
Manual fire suppression is provided for this area by Yard hydrants and Hose Houses 14 and 15.  
 
There is no need for smoke venting in this area since it is completely outdoors.  
 
4.6.BN.5  Fire Area Safe Shutdown Summary  
 
Train 1 will be used for Safe Shutdown in Fire Area BN.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, a Letdown path and Seal Injection for RCP Seal Cooling.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC IEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no 
 impact since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  

 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED  
 
11.  NOT USED  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11A/B  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1695 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-1 LPI Pump 1 On Stop P42-1 from the CR after 

blocking SFAS 
P42-2 LPI Pump 2 On Trip Bkr AD112 at D1 
P56-1 CS Pump 1 On Stop P56-1 from the CR after 

blocking SFAS 
P56-2 CS Pump 2 On Trip Bkr BF111 at F1 
P58-1 HPI Pump 1 On Stop P58-1 from the CR after 

blocking SFAS 
P58-2 HPI Pump 2 On Trip Bkr AD111 at D1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip BKR 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3869 is manually closed, first trip Breaker BE1146 at E11E.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection and Letdown Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open  
MU214  Close   WC120  Open  
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Additionally, the following valves may need to be manually operated:  
 
CC1409  Open    MU10A  Open  
MU01A  Open   MU11   Direct Flow to CWRT  
MU02B  Open 

 
RCS Inventory Control  
 
After transferring the Makeup suction to the BWST, MU206 will be manually closed after 

 opening MU208, HP29, and HP1556 to route MUPS Recirc to the BWST rather than the 
 Makeup Tank.  
 
17. NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01A 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  Essential CCW is provided to the Makeup Pump Cooler, by-passing CC1460.  
 
25.  Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
26.  The DHR Cooler 1-1 Isolation Valve CC1467 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air- 
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  

 
27.  Fuel oil can be transferred from the Oil Storage Tank (T45) using the Oil Transfer Pump 
 P8-1 after connecting the flexible hose.  EDG Fuel Oil Tank 1 (T153-1) and EDG Fuel  
 Oil Transfer Pump 1 (P195-1) would then not be used.  
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4.6.CA.1  Fire Area Description  
 
Fire area CA consists of the Containment Access Facility (CAF), which is a multi-purpose, four-
story building, containing general offices as well as radiation protection briefing areas and 
dress-out spaces that are to be used prior to entry into Containment; as well as to directly 
access the Missile Shield Passageway (MSP) for entry into the Auxiliary Building.  The CAF 
also provides an additional exit way from the MSP at elevation 603’.  
 
4.6.CA.2  Safe Shutdown Equipment In Area CA  
 
There is no safe shutdown equipment or cable in the fire area.  
 
4.6.CA.3  Fire Propagation Control  
 
Fire area CA is located adjacent to the south wall of the Auxiliary Building and the south and 
west walls of the Personnel Shop Facility (PSF) passageway (fire area PS).  The west wall of 
fire area CA is adjacent to the Low Level Radwaste Storage Facility (fire area RW).  
 
Fire area CA is separated from the walls of the Auxiliary Building, Personnel Shop Facility 
passageway, and the Low Level Radwaste Storage Facility by fire rated walls of the CAF.  
 
4.6.CA.4  Fire Detection and Suppression  
 
The CAF has an alarm panel that transmits alarms and trouble signals to the main control room. 
  
All floors in the building are provided with fixed sprinklers.  
 
4.6.CA.5  Fire Area CA Safe Shutdown Summary  
 
There are no Safe Shutdown components or cables in this fire area.  Therefore, safe Shutdown 
is not affected by a fire in this area.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  CC  
 

TRAIN ACCREDITED FOR SHUTDOWN:  2 
 
4.6.CC.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
 
ROOM 

NO. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
411 CORRIDOR 400 Y MAN 
411CC1 411 CABLE CLOSET 1 59,988 N MAN 
411CC2 411 CABLE CLOSET 2 21,200 N MAN 
411CC3 411 CABLE CLOSET 3 11,319 N MAN 
412 CORRIDOR 8,000 Y MAN 
412A CORRIDOR 8,000 Y MAN 
413 TRACE ANALYSIS LAB 39,167 Y MAN 
414 RESPIRATOR MAINTENANCE 

ROOM 
24,000 N MAN 

415 CORRIDOR 8,000 Y MAN 
417 DECON SHOWER 24,000 Y MAN 
417A DECON SHOWER 8,000 Y MAN 
418 DECON SHOWER 24,000 Y MAN 
419 I&C HOT SHOP 36,000 Y MAN 
420 I&C HOT SHOP 36,000 Y MAN 
420A I&C HOT SHOP 36,000 Y MAN 
421 CHEMISTRY/RP STORAGE 

AREA 
40,000 Y MAN 

422 VESTIBULE 400 N MAN 
422B LADDER SPACE 400 N MAN 
423 CHEMISTRY OIL TESTING LAB 36,000 Y MAN 
424 CHEM LAB 36,000 Y MAN 
424A CHEM LAB 24,000 N MAN 
424B CHEM LAB 36,000 Y MAN 
424C COUNTING ROOM 36,000 Y MAN 
425 INST CALIB ROOM 36,000 N MAN 
426 PERSONNEL LOCK AREA 8,000 Y MAN 
 
……………………………………………………………………………………… 
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FIRE HAZARDS ANALYSIS 
  
4.6.CC.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA CC  
 
The following components are located in fire area CC.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
SFAS 1/2 PT2003 PT CTMT VESSEL PRESS XMTR 
 
……………………………………………………………………………………. 
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4.6.CC.3  Fire Propagation Control  
 
Fire Area CC is located in the Auxiliary Building consisting primarily of the southeast portion of 
the 603’ elevation, as shown on Drawing A-224F.  
 
A fire that originates in this fire area will be contained in the fire area.  This fire area is enclosed 
by 3-hour rated concrete walls (except as noted below).  
 
The concrete block walls enclosing the stairwells and elevator shafts (Fire Area UU and AD) are 
rated for 2-hours.  Based on the construction arrangement and low combustible loadings, a fire 
will not propagate from one fire area to another.  See Fire Areas AD and UU for details.  
 
There are several penetrations which have penetration seals that do not meet the test 
configurations or penetrations with small annular gaps (too small to seal properly).  These non-
rated openings have been evaluated and will not allow the propagation of a fire.  
 
4.6.CC.4  Fire Detection and Suppression  
 
Fire Area CC consists of various rooms.  The following areas have detection:  

 
1.  Corridor, Room 411, Fire Detection Zone FDZ 412A  
2.  Corridor, Room 412, Fire Detection Zone FDZ 412A  
3.  Corridor, Room 412A, Fire Detection Zone FDZ 412A  
4.  Trace Analysis Lab, Room 413, Fire Detection Zone FDZ 412A  
5.  Corridor, Room 415, Fire Detection Zone FDZ 412A  
6.  Decon Shower, Room 417, Fire Detection Zone FDZ 412A 

I&C Hot Shop, Room 419, Fire Detection Zone FDZ 412A  
7.  I&C Hot Shop, Room 420, Fire Detection Zone FDZ 412A 

I&C Hot Shop, Room 420A, Fire Detection Zone FDZ 412A  
8.  Chemistry/RP Storage Area, Room 421, Fire Detection Zone FDZ 412A  
9.  Chem. Oil Testing Lab, Room 423, Fire Detection Zone FDZ 412A 
10.  Chem Lab, Room 424, Fire Detection Zone FDZ 412A  
11.  Chem Lab, Room 424B, Fire Detection Zone FDZ 412A  
12.  Counting Room, Room 424C, Fire Detection Zone FDZ 412A  
13.  Personnel Lock Area, Room 426, Fire Detection Zone FDZ 412A  
14.  Decon Shower, Room 417A, Fire Detection Zone FDZ 412A  
15.  Decon Shower, Room 418, Fire Detection Zone FDZ 412A  

 
Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawing A-224F.  
 
In the event of a fire, isolation and smoke venting will be in accordance with the Pre-Fire Plans.  
 
4.6.CC.5  Fire Area Safe Shutdown Summary  
 
Train 2 will be used for Safe Shutdown in Fire Area CC.  Safe Shutdown will be accomplished 
using the High Pressure Injection System (HPIS) along with the Power-Operated Relief Valve 
(RC2A) for Reactor Coolant System Inventory Control, the Makeup and Purification System 
(MUPS) for a Letdown path and the HPIS Seal Injection for RCP Seal Cooling.  The RCP seals 
will be restaged using flow through the RCP Seal Return line.  
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FIRE AREA CC TABLE 1 NOTES 
 

 
 4.CC-17 FHAR Rev 27 10/2016 

1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC IEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  The DHR Cooler 1-1 Isolation Valve CC1469 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS Cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467(CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467(CC1469).  

 
11.  The CCW Return Header 2 Valve CC2649 is normally closed and required to be open to 
 provide cooling for Seal Return.  A review of the circuits indicates spurious closure and 
 loss of control power.  Therefore, trip Breaker BF1161 at MCC F11D.  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11A  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted.  
 
In this fire area WC1747 may also fail due to loss of RC1761.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level set-point is adequate for SSD.  SFAS actuated components will 
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air 
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
HP02A, B HPI 2 Disch Iso Vlv Open Operate from the CR after blocking 

SFAS 
P42-1 LPI Pump 1 On Trip Bkr AC112 at C1 
P42-2 LPI Pump 2 On Stop P42-2 from the CR after 

blocking SFAS 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1 
P56-2 CS Pump 2 On Stop P56-2 from the CR after 

blocking SFAS 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
P58-2 HPI Pump 2 On Req’d for RCS Inventory Control 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MUO2A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3871 is manually closed, first trip Breaker BF1201 at F12A.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
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 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
Inventory Control will be maintained using HPIS Train 2 and Depressurizing using the 
PORV.  Pressurizer level can be controlled by throttling on HPO2A or 02B as required.  
 
Upon restoration of seal injection, RCP Seal Flow will be used to restage the seals 
draining to the Clean Waste Receiver Tanks.  

 
The following valves may need to be operated:  

 
MU10A  Open     WC119  Open  
MU11   Direct flow to CWRT   WC120  Open  
MU97   Close     WC1453  Close  
MU182  Close     WC3560  Open  

 
In addition, RCP Seal Cooling will be accomplished by Seal Injection and Letdown.  
 
The following valves may need to be operated:  

 
CC1410  Open   MU04   Open  
HP27   Open   MU208  Open  
MU01B  Open   MU214  Close  
MU02B  Open   MU216  Throttle  

 
17.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01B 
 before going below 700 psig.  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  AFPT 2 Governor Control Valve ICS038B is normally open on the high speed stops and 
 required to be operable for Safe Shutdown.  Loss of power supply (CDF-12A-1) causes 
 the valve to fail as-is open.  The AFPT 2 will operate at normal speed and Auxiliary 
 Feedwater will be controlled by using AFWP 2 Flow Control Valve AF6451 (SG-2 level).  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  To prevent spurious operation, valve HP31 has been de-energized.  
 
23.  Pressurizer Vapor Sample Valves RC239A & B and Cold Leg SG-2 Sample Valve  
 RC4632 are normally closed and are required to be closed to prevent RCS  
  Depressurization.  A review of the circuit indicates that spurious actuation of the valves  
 is not possible.  Also, RC200 is available to prevent RCS Depressurization.  
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24.  Valves RC4608A & B are in series and 4 shorts would be required to repower both 
 valves.  See E-52B sht 71A & B.  Such an occurrence is not credible.  The one inch lines 
 include a restricting orifice sized to limit the flow to within the Makeup System capacity.  
 
25.  Essential CCW is provided to the Makeup Pump which provides a bypass around 
 CC1460.  
 
26.  LPI/HPI Cross-Connect Valve DH63 is normally closed and required to be closed for 
 DHR cooldown.  A review of the circuit indicates spurious opening is possible.  Transfer 
 control on CDF-11D to local and close/verify closed DH63 prior to using DHR.  Due to  
 the torque/limit switches possibly being bypassed by a hot short, the valve operator may  
 be damaged.  If this occurs, procedures instruct plant personnel to remove the operator, 
 replace it with a dedicated spare operator and then manually close the valve.  Since this 
 valve is only needed to go to cold shutdown, GL 86-10 allows repairs to be made.  
 
27.  NOT USED  
 
28.  Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
29.  NOT USED  
 
30.  Although DH2736 may be affected by a fire in this area, DH2735 remains available to 
 function as the boundary isolation valve.  
 
31.  Due to lack of breaker coordination, MCC F11B may be lost for a fault in the power cable 
 for Valve CS1531.  The following Safe Shutdown equipment is powered from 
 MCC F11B:  

 
MS107A  Not required for Shutdown  
CC1407B  Manually operated  
CC1411B  Manually operated  
DH07A  Normally open, fail as-is,  

Shutdown position is “open”  
Breaker is also maintained  
in the open position  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  D  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1/2 
 
4.6.D.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
  
ROOM 

NO. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION 
MAN/AUTO 

     
213 REACTOR AREA 896 N MAN 
214 CORE FLOODING TANK AREA 400 Y MAN 
215 LET DOWN COOLER AREA 400 Y MAN 
216 STEAM GENERATOR AREA 47,554 Y MAN 
217 CORE FLOOD TANK AREA 400 N MAN 
218 STEAM GENERATOR AREA 47,857 Y MAN 
219 LOWER CANAL AREA 400 N MAN 
220 INCOME INSTR TRENCH AREA 14,933 Y MAN 
315 TANK AREA 17,276 N MAN 
316 FLOODING TANK AREA 29,854 N MAN 
317 HATCH AREA 3,311 Y MAN 
317A EMERGENCY LOCK ENCLOSURE 400 N MAN 
407 HATCH AREA 29,705 N MAN 
410 PASSAGE 6,093 Y MAN 
580 PRESSURIZER VALVE ROOM 400 Y MAN 
700 PASSAGE 2,787 N MAN 
701 PASSAGE 400 N MAN 
 
…………………………………………………………………………………….. 
 
4.6.D.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA D  
 
The following components are located in fire area D.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
CACS 1 C1-1 FAN CAC FAN 1 
 2 C1-2 FAN CAC FAN 2 
 1 / 2 C1-3 FAN CAC FAN 3 
 1 E37-1 HX CAC COIL 1 
 2 E37-2 HX CAC COIL 2 
 1/2 E37-3 HX CAC COIL 3 
CCWS 1/2 CC1407A MOV CCW OUT ISO VLV FROM CTMT 
 1 CC1409 MOV CCW TO LETDOWN CLR 1 IN VLV 
 2 CC1410 MOV CCW TO LETDOWN CLR 2 IN VLV 
 1/2 CC1411A MOV CCW INLET ISO VLV TO CTMT 
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FIRE HAZARDS ANALYSIS 
 

4.6.D.2 Cont. 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
CFS 2 CF01A MOV CORE FLOOD TK 2 ISO VLV 
 1 CF01B MOV CORE FLOOD TK 1 ISO VLV 
DHRS 2 DH11 MOV DH NORM SUCT LINE VLV 
 1 DH12 MOV DH NORM SUCT LINE VLV 
 1/2 DH2735 MOV DH AUX SPRAY STOP VLV 
MUPS 1 E25-1 CLR LETDOWN COOLER 1-1 
 2 E25-2 CLR LETDOWN COOLER 1-2 
 1/2 MU01A MOV LETDOWN CLR 1 IN VLV 
 1/2 MU01B MOV LETDOWN CLR 2 IN VLV 
 1/2 MU02A MOV LETDOWN CLR OUT VLV 
 1/2 MU02B MOV LETDOWN CLR IN VLV 
 1/2 MU59A MOV RCP 2-1 SEAL RETURN VALVE 
 1/2 MU59B MOV RCP 2-2 SEAL RETURN VALVE 
 1/2 MU59C MOV RCP 1-1 SEAL RETURN VALVE 
 1/2 MU59D MOV RCP 1-2 SEAL RETURN VALVE 
NNI 2 TE-RC3A6 TE RCS LOOP 2 HOT LEG TEMP (RM 427) 
 1 TE-RC3B5 TE RCS LOOP 1 HOT LEG TEMP (RM 402) 
 2 TE-RC4A2 TE RCS LOOP 2 COLD LEG TEMP (RM 427) 
 1 TE-RC4B3 TE RCP LOOP 1 COLD LEG TEMP (RM 402) 
RCS 1 RC11 MOV PORV BLOCK VLV 
 2 RC13A SV RCS CODE SAFETY VALVE 
 1 RC13B SV RCS CODE SAFETY VALVE 
 1/2 RC147 MAN PRESSURIZER VENT HEADER CONTROL 

VLV 
 2 RC200 MOV PZR SMPL CTMT VNT HDR VLV 
 2 RC239A MOV PZR VAPOR SMPL VLV 
 2 RC239B MOV PZR LIQUID SMPL VLV 
 2 RC2A SOV PZR PORV 
 1 RC4608A SOV SG 1 HI-PT VENT VLV 
 1 RC4608B SOV SG 1 HI-PT VENT VLV 
 2 RC4610A SOV SG 2 HI-PT VENT VLV 
 2 RC4610B SOV SG 2 HI-PT VENT VLV 
 2 RC4632 SOV COLD LEG SG1-2 SMPL VLV 
SFAS 1/2 RE2004 RE CTMT Vessel Rad Monitor 
 1/2 RE2005 RE CTMT Vessel Rad Monitor 
 1/2 RE2006 RE CTMT Vessel Rad Monitor 
 1/2 RE2007 RE CTMT Vessel Rad Monitor 
SFRCS 1/2 LLTSP9A6 LLT SG2 CH 1 SU LEVEL XMTR 
 1/2 LLTSP9A7 LLT SG2 CH 3 SU LEVEL XMTR 
 1/2 LLTSP9A8 LLT SG2 CH 2 SU LEVEL XMTR 
 1/2 LLTSP9A9 LLT SG2 CH 4 SU LEVEL XMTR 
 1/2 LLTSP9B6 LLT SG1 CH 2 SU LEVEL XMTR 
 1/2 LLTSP9B7 LLT SG1 CH 4 SU LEVEL XMTR 
 1/2 LLTSP9B8 LLT SG1 CH 1 SU LEVEL XMTR 
 1/2 LLTSP9B9 LT SG1 CH 3 SU LEVEL XMTR 
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FIRE HAZARDS ANALYSIS 
 

4.6.D.2 Cont. 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
SFRCS 1/2 RCPM1 RCPM CH 1 RCP MONITOR RELAY CONTACT 
 1/2 RCPM2 RCPM CH 2 RCP MONITOR RELAY CONTACT 
 1/2 RCPM3 RCPM CH 3 RCP MONITOR RELAY CONTACT 
 1/2 RCPM4 RCPM CH 4 RCP MONITOR RELAY CONTACT 
 
………………………………………………………………………………………… 
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4.6.D.3  Fire Propagation Control  
 
Fire Area D is comprised of the entire Containment, as shown on Drawing A-221F through  
A-229F.  
 
A fire that originates in this fire area will be contained in this fire area.  
 
This fire area is separated from Fire Areas A and AB (the East and West halves of the Annulus) 
by the steel pressure vessel.  Based on the low combustible loading and the design of the 
pressure vessel, a fire will not spread from one side of the pressure vessel to the other.  
 
There are several non-rated penetrations through the pressure vessel.  These penetrations 
include the Equipment Hatch Personnel Air Lock, the Emergency Air Lock, the Transfer Tubes, 
Electrical Penetrations, and Piping Penetrations.  Based on the design of these penetrations 
and the low combustible loadings, a fire will not propagate through one of these openings.  
 
Other than cable insulation, the major combustible is the lube oil in the Reactor Coolant Pump 
Motors.  The Reactor Coolant Pumps are provided with siesmically designed lube oil collection 
systems to collect any leakage from the RCP Motors, thereby reducing the potential for the oil to 
leak from one of the motors and start a fire.  
 
4.6.D.4  Fire Detection and Suppression  
 
Fire Area D consists of various rooms and/or areas.  The following areas have detection.  

 
1.  Core Flooding Tank Area Room 214, Fire Detection Zone FDZ 214  
 
2.  Letdown Cooler Area Room 215, Fire Detection Zone FDZ 215  
 
3.  Steam Generator Area (West D-Ring) Room 216, Fire Detection Zones  

FDZ RCP-1, FDZ RCP-2  
 

4.  Steam Generator Area (East D-Ring) Room 218, Fire Detection Zones   
 FDZ RCP-3, FDZ RCP-4, FDZ PSV-1 

 
5.  Incore Instrument Trench Area Room 220, Fire Detection Zone FDZ 220  

 
6.  Hatch Area Room 317, Fire Detection Zone FDZ 317  

 
7.  Passage Room 410, Fire Detection Zone FDZ 410  

 
8.  Pressurizer Valve Room, Room 580 Fire Detection Zone FDZ 410  

 
Manual Fire Suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawings A-221F through A-229F.  
 
A 2½ hose connection is available on the Service Water System in containment that could be 
used for fire fighting.  Three separate connections are provided on the 603’ Elev, near the 
Personnel Hatch, so that one will usually be available.  
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In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.D.5  Fire Area D Safe Shutdown Summary  
 
In general, separation of Safe Shutdown and Associated Circuits of redundant trains is 
prevalent throughout most of Containment.  For the most part, Train 1 circuits enter 
Containment from the West and Train 2 circuits primarily from the East.  Consequently, Train 1 
Safe Shutdown and Associated Circuits are basically confined to the West side of Containment 
while Train 2 circuits are primarily found in the East side.  The few exceptions stem from a few 
Train 1 Safe Shutdown circuits that were routed into the predominantly Train 2 East penetration 
area.  
 
Since the location of a fire could be on either the east or west side of Containment, and since 
Containment will not be immediately accessible, the following method was used to demonstrate 
compliance with Appendix R:  

 
1.  High/Low Interface valves and cables were evaluated.  

 
a.  The PORV (RC2A) and Block Valve RC11 are separated by less than  
 20 ft. but dedicated conduit is used up to the electrical penetrations which 
 are separated by more than 20 ft.  Safe Shutdown does not require 
 opening the PORV, and if it did open spuriously, there is physical 
 separation for the circuits for RC11.  It is considered incredible for a fire in 
 the vicinity of the two valves to open the PORV due to the lack of a hot 
 short power source; therefore, the installation of a radiant energy shield is 
 not required.  
 
b.  Letdown is isolated by manually closing MU03 outside of Containment.  
 
c.  Decay Heat Suction Valves DH11 & 12 are closed and depowered.  
 
d.  At least one steam generator primary High Point Vent valve will remain 
 closed due to separation.  
 
e.  Adequate time is available to manually isolate 3/4” sample and 1” vent 
 paths to the Quench Tanks.  

 
2.  A minimum set of Safe Shutdown equipment was developed assuming the 
 Makeup Pumps were used for inventory control and after 8-hours:  Letdown, Seal 
 Injection from MUPS, and Seal Return.  

   
SYSTEM TRN  COMPONENT DESCRIPTION 
    
CACS 1/2 C1-1, -2, -3 Containment Air Cooling Fan 
NI 1 NI-5874A Source Range Indicator 
 2 NI-5875A Source Range Indicator 
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SYSTEM TRN  COMPONENT DESCRIPTION 
    
NNI 1 LI-RC14-1 Pressurizer Level Indicator 
 2 LI-RC14-2 Pressurizer Level Indicator 
 2 LI-SP09A1 SG1-2 Startup Level Indicator 
 1 LI-SP09B1 SG1-1 Startup Level Indicator 
 2 PI-6365A RCS Loop 2 Ext Range Press 
 1 PI-6365B RCS Loop 1 Ext Range Press 
 2 PI-SP12A SG1-2 Outlet Press Indicator 
 1 PI-SP12B SG1-1 Outlet Press Indicator 
NNI 2 TI-RC3A5 RCS Loop 2 Hot Leg Temp 
 1 TI-RC3B5 RCS Loop 1 Hot Leg Temp 
 2 TI-RC4A4 RCS Loop 2 Cold Leg Temp 
 1 TI-RC4B4 RCS Loop 1 Cold Leg Temp 
RCS 1 RC11 PORV Block Valve 
 2 RC200 Pzr Smpl CTMT Vnt HDR Valve 
 2 RC2A Pressurizer PORV 

 
 
Safe Shutdown can be achieved with either train of the above equipment.  
 
An exemption is requested for the lack of separation of cables and equipment and associated 
non-safety circuits by a horizontal separation of more than 20 ft. with no intervening 
combustibles or fire hazards as required per Section III.G.2 of Appendix R for non-inerted 
containments.  The justification is provided in the notes for the CAC fans.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent upstream breakers from tripping on a ground.  

 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  An exemption is requested from the provisions of Appendix R, III.G.2, for separation of 
 cables and equipment and associated non-safety circuits of redundant trains by a 
 horizontal distance of more than 20 ft. with no intervening combustibles or fire hazards.  
 
11.  MCC E11B may trip due to a lack of coordination in associated circuit breakers.  The 
 following Safe Shutdown equipment powered from MCC E11B will be manually 
 operated, if required: 

 
CF01B   DH2735 
CC1407A   MU02A & B 
CC1411A   MU59A-D 
DH12 (de-energized)  MCC YE2 

 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11A/B   Throttle  
WC1743   Open  
WC1747   Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components: 

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-1, -2 LPI Pump 1, 2 On Stop P42-1, -2 from CR after 

blocking SFAS 
P56-1, -2 CS Pump 1, 2 On Stop P56-1, -2 from CR after 

blocking SFAS 
P58-1, -2 HPI Pump 1, 2 On Stop P58-1, -2 from CR after 

blocking SFAS 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 

E11B 
MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3869 is manually closed, first trip Breaker BE1146 at E11E.  
 
If AF3871 is manually closed, first trip Breaker BF1201 at F12A.  

 
15.  NOT USED  
 
16.  RCP Inventory Control and RCP Seal Integrity are maintained by re-establishing Seal 
 Return, Seal Injection and RCS Letdown.  

 
RCP Seal Return, Seal Injection and Letdown Flow (after 8 hours).  The following 
manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open  
MU214  Close   WC120  Open  



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA D TABLE 1 NOTES 
 

 
 4.D-33 FHAR Rev 26 10/2014 

 
Additionally, the following valves may need to be manually operated:  

 
MU02B  Trip Breaker BE1172   MU10A  Open  

at E11B & open MU02B  MU11   Direct flow to CWRT  
 

RCS Inventory Control  
 
After transferring Makeup Suction to the BWST, MU203 (Train 2) or MU206 (Train 1) will 
be manually closed after opening MU208, HP29, and HP1556 to route MUPS Recirc to 
the BWST rather than the Makeup Tank or Clean Waste System to conserve water.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  YE2/YF2 associated circuits are not coordinated.  This results in loss of YE2/YF2.  The 
 loss of this panel will cause a Reactor Trip via ARTS, which is acceptable.  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01A, 
 and CF01B before going below 700 psig.  
 
23.  The circuits for the Steam Generator Vent Valves RC4608A & B (SG1) and RC4610A  

& B (SG2) are routed in individual conduits up to the containment penetrations where the 
 cables are exposed.  The penetrations for RC4608A & B are separated by more than  

20 ft.  The penetrations for RC4610A & B are approximately 8 ft. apart (P2P5FI & 
 P2C5CI on Drawing E-362).  

 
Penetration P2C5CI contains one other cable, 2CV4632A (E56B/47B 125V DC) for the 
normally closed and de-energized Cold Leg Sample Valve RC4632 which is also a 
dedicated conduit 39296A.  Penetration P2P5FI contains approximately 20 other cables; 
however, only one valve needs to remain closed for the High/Low Pressure Interface.  
The details of the penetration boxes are shown on Drawings E376 and E378B and 
include covers which act like the conduit.  
 
Spurious operation of both valves in a train requires multiple hot shorts of the right 
polarity, for Train 1, this is incredible due to separation.  For Train 2, this is incredible 
because there is not available power source for RC4610B.  Also, the Makeup System is 
available and capable of maintaining RCS Inventory even if these valves did spuriously 
open.  

 
24.  The power and control cables for the PORV (RC2A) were routed in dedicated conduit 
 (with no other cables) and repowered to Train 2 (E52B/13).  The power and control 
 cables for the PORV block Valve (RC11, Train 1) were also routed in dedicated conduit 
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 which approaches the PORV and other Train 1 equipment and conduits within 20 ft.  
 However, there is no other power source in the conduit or at the components which 
 could credibly hot short and cause spurious operation.  The Train 1 & 2 penetration 
 boxes are widely separated by over 100 ft. and metal enclosed (E-376).  There is no 
 credible fire which could impair both boxes at the same time.  Within the penetration, the 
 PORV power cables are exposed and in close proximity to other train 2 circuits  

(See E-530).  
 
In the unlikely event that a fire in or around the penetration did cause a spuriously PORV 
opening, the Block Valve would remain operable.  Spurious closure of the PORV Block 
Valve is of no consequence for Safe Shutdown.  

 
25.  RCS Inventory control is maintained by a controlled plant cooldown if letdown is not 
 available.  Although RCP seal injection and letdown are not required for safe shutdown, 
 they are detailed in the FHAR because availability of these systems simplifies safe 
 shutdown and results in enhanced plant control.   
 
26.  Decay Heat Suction Valves DH11 & DH12 are normally closed and required to be closed 
 for High/Low Interface until going into DHR, at which time DH11 and DH12 are open and 
 the valves depowered under normal plant operations.  Generic Letter 86-10 states that 
 for a high-low interface MOV, a hot short needs to be considered on all three phases in 
 the proper sequence.  The power cables (three-phase 480V) for DH11 and DH12 are 
 routed in individual dedicated conduits in Containment until the conduits reach the 
 Penetration Boxes.  The Penetration Boxes are separated by over 100 ft.  For a fire in 
 Containment to damage both power cables such that each receive an internal hot short 
 of the proper voltage and polarity without grounding is highly unlikely.  Hence, a breach 
 of this interface is not a concern.  To go into DHR, manually open Bypass Valves DH21  
 & DH23 for Cold Shutdown.  
 
27.  Valves RC200, RC239A, RC239B and RC4632 may be affected by a fire in this area.  
 Manual Valve RC147 (located in Containment, outside the D-Rings) will be closed to 
 provide a High/Low Pressure Interface.  This manual action need not be taken for  
 8-hours because the Quench Tank has sufficient capacity to hold the discharge from this  
 line for at least 8-hours.  The Makeup System is available and capable of maintaining  
 RCS inventory with these valves open.  
 
28.  Essential CCW is provided to the Makeup Pumps, bypassing CC1460.  
 
29.  NOT USED 
 
30.  The DHR Cooler 1-1(1-2) Isolation Valve CC1467(CC1469) is normally closed.  This 
 valve fails open on loss of air.  However, this valve is required to be closed when CCW  
 is aligned to the Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467(CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467(CC1469).  
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31.  Failure of Circuit 1CBE1155D may result in spurious opening of DH2735.  However, 
 DH2736 is unaffected by a fire in this area and remains available for a High/Low 
 Pressure Boundary Interface.  
 
32.  The following instrumentation may be lost, but in each case, there is redundant 
 instrumentation available which is unaffected:  
 

INSTRUMENT LOST TRAIN REDUNDANT INSTRUMENT 
   
NI-5874C 1 NI-5874A 
NI-NI1 2 NI-5875A 
NI-NI2 1 NI-5874A 
LI-RC14-3 1 LI-RC14-1 
LI-RC14-4 2 LI-RC14-2 
LRS-RC14 2 LI-SP09A1 
PI-RC2A3 2 PI-6365A 
PI-RC2A4 2 PI-6365A 
PI-RC2B3 1 PI-6365B 
PI-RC2B4 1 PI-6365B 
PI-SP12A1-A 2 PI-SP12A 
PI-SP12B1 1 PI-SP12B 
PI-SP12B2 1 PI-SP12B 
TE-RC3A6 2 TI-RC3A5 
TE-RC4A2 2 TI-RC4A4 
TI-RC4B3 1 TI-RC4B4 
TI-RC3A6 2 TI-RC3A5 
TI-RC3B6 1 TI-RC3B5 
TI-RC4A2 2 TI-RC4A4 
TI-RC4B2 1 TI-RC4B4 

 
33.  Level Indicators LI-SP09A1 and LI-SP09B1 remain available to monitor the level of each 
 steam generator.  
 
34.  NOT USED  
 
35.  Letdown coolers 1 and 2 (E25-1 and E25-2) are passive mechanical components in an 
 area with low combustible loading.  
 
36.  The Reactor Coolant System Code Safety Valves (RC13A and RC13B) are passive 
 mechanical components in an area with low combustible loading.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION 
 

FIRE AREA:  DD  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1 
 
4.6.DD.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows:  
 
ROOM 

NO. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION 
MAN/AUTO 

     
422A CABLE SPREADING ROOM 129,035 Y AUTO 
 
…………………………………………………………………………………….. 
 
4.6.DD.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA DD 
 
The following components are located in fire area DD. 
See Appendix B-2 for a list of circuits / cables in this fire area. 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
NONE     
 
 
……………………………………………………………………………………..
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4.6.DD.3  Fire Propagation Control  
 
Fire Area DD is the Cable Spreading Room (Room 422A), as shown on Drawing A-224F.  
 
A fire that originates in this fire area will be contained in the fire area.  
 
The floors, walls and ceilings are reinforced concrete or 12 inch concrete block construction 
having a fire resistance rating of 3-hours.  
 
Not all of the structural steel in Room 422A is adequately fire-proofed.  Analysis was performed 
which demonstrates that the structural steel in this area will not fail in a fire, based on the type of 
combustible loading (mainly cables) and the automatic wet-pipe sprinkler system.  
 
4.6.DD.4  Fire Detection and Suppression  
 
Fire Area DD is provided with an automatic fire detection system (FDZ 422A).  
 
Fire Area DD is provided with a dual feed automatic wet-pipe sprinkler system.  
 
Manual fire suppression equipment is provided for this area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawing A-224F.  
 
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.DD.5  Fire Area DD Safe Shutdown Summary  
 
Train 1 will be used for Safe Shutdown in Fire Area DD.  Safe Shutdown will be accomplished 
from the Auxiliary Shutdown Panel using the Makeup and Purification System (MUPS) for 
Reactor Coolant System inventory control, a Letdown path, and Seal Injection for RCP Seal 
Cooling.  The RCP seals will be restaged using flow through the RCP Seal Return line.  
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Detailed Analysis
PIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : DD

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BESS

SYSTE,l COMPONEIT DESCRIPTION IPC NORM

C

F

AB

II

SHTIT
MODE

FAIL
MODE

BACK UP FOR CIRCUIT I}TTERI.OCK REQUIRED CHANGECOMPON
INFQ

JUSTIFICATION NOTES

AF'WS AF3B59 I. DISCH TO SGz

1 DISCH TO SG1

2 DISCH TO SG1

TO SG1 ISO VLV

I FIOW CTRL VLV

II1DFP FI.OW CTRL VATVE

I GOV CTRL \rLV

AI'PT 1 I4S IN ISO VLV

AFPT 1 MS IN X-CONN

AFPT 2 MS IN X-CONN

1 STEAI.I ADMTSS 1/LV

ISE L B!I

BH

1CBE1 145B
LcBEll-46F
1gBE1146G
1CBE1146H

l-cDL07F
1m10?G

2CBF12OlF
2CBF12OlG

1CBE116 O I
J75721

1CLY6453A
1CLY5453B
1"Lrc54528

1CIf,54598
1CIf,5459H
1Lr.C6459A
JT572a

025t 9
025 19
02s 19

02519 (CI0SE AF3B59)
025t-9 (CTOSE AF3869)
02s19 (CTOSE AF3859)
02519 (CTOSE AF3B59)

02519 (OPEN Ar'38?0)
02519 (OPEN Ar'3870)

02519 (OPBr Ar'5452)
02519 (OPETI AF5452)
02519 (OPEN AF5452)

-02s19 (OPEN MS106)
-02s19 (OPEN MS105)
02519 (OPEN MSro5)

oP-02519 (OPEN MS5889A)
oP-025r.9 (OPErir MS5889A)
oF-O2s19 (OPm{ MSs889A)
oP-02s19 (OPEr'r MSs889A)

oP-02519 (TRrP rCS38D)

OP-2501 (ENSURE DISCI{ VLV CLSD)
OP-2501 (ENSIJRE DISG{ \rLV CLSD}

OP.02519 (I.IANUALLY START)
OP-02519 (MANUAILY START)
OP-02519 (MANUALLY START)

oP-02s19
oP-025 19
oP-025I9
oP-02519

r2
T2
L2
L2

(cr-osE AF3869)
(cl.osE Ar.3869)
(crpsE AF3869)
(CI4SE AF3B69}

519 (OPEr'r AF3870)
519 (OPElr AF3B70)

02s19 (TRrP P14-2)
02s19 (TRrP P14-2)

4I'3870

AF3871

AF6O8

AF54s2

FW6459

AS IS

AS IS

AS IS

FO

MOV

MOV

MOV

sov

sov

o

C

o

E

B

TRAIN 1&2 H

H

H

H

H

13
13

L4
14

CI.OSURE NOT POSSIBIJE
CLOSIIRE NOT POSSIBLE

15
1,5

C (oPEr.r AF6452)
(oPmr Ar'6452)
(oPmI AF6452)

16
L5
16

C REQUIRm FoR s/D
REeurRm FoR s/D
REQUIRED FOR s/D
REeurRm FoR s/D

-02519(CONTROL ICSO3SB AT ASP) 02519(CONTROL rCS038B AT ASP) 16rcso3 8B

t4sL05

MOV

MOV

H

H

YC

IS

IS

O

C

lCAFPTOlB

HSt 06

IS MSlO?

ICD13 5G
1CD13 5I
JT5721

1CV5889AB
1CV5889AC
1CV5889AG
i.c1,r5I I9Ar{

BCAD2lOD
BC3D210E

lCEIE14O 1G
1CBE1401,I
1CBE14O1K

02s19 (OPBr MS106)
02519 (OPE{ MS106)
02519 {OPEN HS106)

(TRIP
(TRTP
ITRlP
(TRIP
(TRIP

02519 (OPEN HSs889.A.)
02519 (OPEN MSs889A)
02519 (OPEI{ MS5889A)
02519 (OPEN MS5889A)

-02519 (TRIP ICS38D)

-2501 (E,ISURE DISG{ VLV CLSD).250]. (EiISIJRE DISCH VtV CLSD)

REQUTRm FoR s/D

REQ1rIRm FoR S/D

OP-02519 (HANUATIY START)
OP-02519 (I4ANUAI.IY START)
OP-02519 (MANUAI,LY START)

r7
!7
t7

MS1O6A

l.ts10?A

MSs8894

MOV EE o

EE

E

PUMP

H

1CBE12 7 18
lCBE]-27IG
1CBE12 7 1H
1CBE12 7 1J
JT572L

025 19
025 19
025 19
025 19
02s 19

P14-2)
P14-2)
P14-2)
Pr4-2)
P14-2)

2CBFl 1 8 8G
2CBF] 188H
2CBFl ].8 8,J
2CBFl188K
2CBF1 1 8 8L
2CBFI 1 8 8M
JT5't22

025 19
02s 19
a2st9
025 19
025 r9
o25 19
02519

(TRIP
(TRIP
(TRIP
(TRlP
(TRIP
(TRIP
(.rRIP

Dta-?\
P14-2)
P14-2)
Pt4-2)
P14-2)
P14-2)
P14-2)

18
18
18
t-8

18
10

r-8
18
18
18
18

19
19
19
19

14

74
74

PSL4 93 18

CACS

P14-1

Pl4-2

t24L

P242-L

P242-2

c1- 1

PUIIP

FAN

QN

ON

ON

ON

F'UNC

ON

FQ

OFF

AT'X FW PLII,IP 1

ATIX FIII PUMP 2

NONE

NONE

AF[.,S TRATN 1&.2 H

H

H

NONE

NONE

DRIVEN FEED PTI{P

AI'X LUBE OIL PIJHP

S1IAFT DRVN I.O PUMP

PUMP II Ll2

PUMP II 1/2

PUMP II F"UNC

F

D 1

OP

/A

TRAIN 1&2

TRAIN ].&2

CAC FAI'I 1 20
20
20

LEGEI.ID

H - required for hot standby C - reguired for cold shutdom

F

H/L - High,/Low inEerface

4.DD- 3

B - valve maintains boundary isoLatiofl N/A - not affected

REV.28



4.6.DD.6 TABLE1

DetaiLed Arialysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : DD

TRA]N 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BE

D

G

T

T

T

T

T

D

A

D

D

D

T

AB

K

U

u

u

T

t/2

1/2

t
2

1

1

1

1

L

1

I

2

2

I

1

1

1

1

t

/z

L/

t/

SYSTB'1 COMPONEiIT

CCWS

ccl,4L18

cc14 50

DESCRIPTION I0c NORM
HODE

SHUT FAIL BACK I'P FOR COMPON
INFO

CIRCUIT INTERIOCK REOUIRED C'I'ANGE

-02519 (OPEtr CCt40?A)
OP-02519 (OPEI CC!.407A)

-02s19 (OPE{ CC140?B)
oP-02519 (OPEr.r CC1407B)

QP-02519 (OPE{ CC1409)

oP-02s19 (OPEN CC14L1A)
oP-02s19 (OPEN CC1411A)
oP-02519 (OPm't CC1411A)
oP-02519 (OPEN CCl4LLA)

2CBFL22'IF

2CBFI228F

NONE

NONE

I(4, KB

MUOlB

I{A, KB

LsLL/x1

( OPEX'I
(OPEN
(OPEN
(OPMI
(OPEN

cc14118)
cc14118)
cc141r.B)
cc14118)
cc14118)

(OPE{
(oPElq
(OPEN
(OPEI
(OPEN

ccL4 1 18 )
cc14 1 18 )
cc14 1 18 )
ccL4 l- 18 )
cc14 1 1B )

NOTES

22,1L
22 ,3L

22 ,3L
22 ,3L

2L

2L

24,26
24,26
24,26

23
23
23

24,26

JUSTIFICATION

CAC FAN 3

CCI{ INLET ISO \rLV TO CTMT

TO MU PMP HDR IN 1ILV

CLR 1 OI.IT

FAN

MOV

sov

sov

o/F

o o

o

c1-1, Cl-2 1CBE15O1F
1CBE1 5O 1G
].CBE15O1H

1CBE1173E
1CBE1i.73G

2CBF1158E
2CBF1158G

REQTIIRED FOR S/D
REQUIRED FOR S/D
REQUIRm FoR S,/D

02519 (OPEir CC1407A)
-a25a9 (OPEN CC1407A)

02519 (OPEN CC1407B)
-02519 (OPEN CC1407B)

-o?519 (OPEN CC1409)

-02519 (OPEN CCr409)

-02519 (OPEN CC1411A)
-o25L9 (OPEN CC1411A)
-02519 (OPEN CC1411A)
-02519 (OPEN CC14ItA)

cc1407A

CC14O?B

cc14 0 9

cc14 t0

CC1411A

ccld

CC.lC

cc'r{

CCIII

OUT ISO \rLV FROM

OUT ISO IILV FROM

TO LETDOT{N CLR 1

TO LETDOWN CI,R 2

INI,ET ISO \II,V TO

CIMT

CTI,IT

IN VIJV

IN \rLV

CIl4T

MOV

MoV

MOV

C

H

H

H

H

H

IS

IS

IS

IS

IS

o/c

o/cC

ON

QN

ON

o LCBE11?68
1CBE1 17 6G
1CLR3 7 5?A
].CI,R3 7 57B

1CSF1?144
1Cv1495C
1CV1495E

1CBEl 1 6 lF
t crR3?5?A
1CLR3 7 5 78

22
22
22
22

22
22
22
22
22

Ha< 2CBF1159E
2C8F1.159G
2CBF1r-59H
2CLR3?58A
2CLR3 75 8B

oP- 025 1 9
oP- 025l-9
oP- 025 1 9
oP- 025 19
oP-025r.9

oP- 02s 19
op-ozsrg
QP- 02519
oP- 02s19
oP- 02519

o (H) FC TRAIN 16{2 H

C

H NONE

2CSF1724A
2C'r,r14 50D
2C'1/14 60E

HOD
l'10D
MQD

1CV145?C
1CV14678

(crosE/oPEN cc145?)
(CISSE/OPETT CC1467 }

88-0145
88-0145
88 -0145

BYPASSING CC1450
BYPASSING CC1450
BYPASSING CC146O

65
66
66

cc1467

cc147 L

cc1495

FO

AS IS

FC

oP-02519
oP-02519

ISO \rLV

QUT \rLV

IN ISOL (SEAL RETT]RN}

C

o

r.9 (oPEN CCz64s)
19 (OPEN CC2545)
19 (OPEN CC254s)

02501 (CLOSE CC42)

02501 (OPERATE CC43)

(OPEI'I CCsO95 )
(OPETI CC5095)
(OPEN CC5O95)

-02519 (OPErr CC5097)
-02519 (OPBr CC5097)
02s19 (OPBr CCso9?)

-02519 (OPEr CC5097)

OP.02519 (OPERATE I.oC}ILY)

oP-02519 (CLOSE/OPBI CC146?)
oP-02519 (CLOSE/OPEN CC146?)

N/A

oP-025r.9 (OPERATE CC42, CC43)
OP-025]-9 (OPERATE CC42. CC43)
oP-02519 (OPERATE CC42. CC43)

oP-02519 (OPEN CC2645)
oP-02519 (OPEN CC2545)
oP-02s19 (oPEN CC254s)

oP- 02 5 01 { CT.OSE CC42 }

oP - 0250 1 (OPERATE CC43 )

24
24

JKT C.W ID( 1.

RETURN I{DR 1 VI,V

ia1 CCW Isolation valve

ial CC:w b)4)ass val-ve

CC I{DR I. IN ISO VLV

CC'W LINE 1 RET ISO \ILV

o C BH

ccz545 o/c C AS IS TRATN ].&2

1CBE1227E
1gBE122?F
1CLR3757A
1CIJR3 75 7B

025
025

cc42

CC43

cc5095

C IS

IS

IS

C

o/c

o/c

ON

ON

2',t
27
)a

27
2'.t
)a
27

H

H

1CBE1225F
].CLR375?A
1CI,R3757B

025 19
025 19
025 19

oP-02519
oP-02519

(OPEN CCsO95)
(OPEN CC5O95}
(oPEN CCs09s)

(oPEr cc5097)
(OPE'r CC5097 )
{oPEr ccso9?}
(oPEtr ccs097)

cc5097 IS

5L9

0 25 r.9
025 19
025 19
025 19

F rs1422C

Frs142 ?C

FIS1432C

P43-L

FIOW SWITG{ CCI,IS PI.,HP

FI.OW SVJITCH CC''IdS PTJ}4P

FI.OW SWITC}I CCI.JS PL)MP

CC}I PIJMP 1

FS

FS

FS

PUMP

A

AH

H

H

NONE

NONE

NONE

1CAC113B 2A02519{ISOIJATE & OPER I.OCALLY)

TEGBID

H/L - High/lotr interface B - valve maintains boundary isolauionH - reguired for hot standby C - required for cold shutdoun

4.DD- 4

N/A - noE affecced

REU_ 28



4.5.DD.6 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FTRE AREA : DD

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS

PUT'IP

PIIHP

MOV

MOV

FAI'I

A/c'

sov

MOV

MOV

PUMP

PIJMP

MOV

MOV

MOV

MOV

MQV

MOV

T

T

D

D

AB

D

D

Hlt

HI{

HI{

AB

AB

AC

AB

AB

SYSTE}4 COMPONENT DESCRIPTION CIRCUIT INTERTOCK REQUIRM CI{ANGE JUSTIFICATION

02519(ISOI,,ATE & OPER I.oCAI,I,Y)
02519 (ISOI,ATE & OPER I.OCALLY)

ccws P43-1

P43-3

L!5 CFO 1A

CFOlB

CREVS

CSS

DHRS

CCW PUMP 1

CCW PUMP 3

LINE 1 \rLV

ISO IrLV B

F'AIL BACK l]P FOR

OFF

OFF

IS

IS

lIHE NORM
MODE

SHUT COMPON
INFO

NOTES

o/F

1/2 o,/F

o

2

H

H

1CAC11]C
1CAC113E

1CAC1O8B
1CAC108C
1CAC1O8H
1CAC108r
lCACD2C

2CBF].120F
2CBF1120G
2CVCFOlAB

OP-02519 (OPERATE IOCAILY)
OP-02519 (OPERATE IOCALLY)

oP- 02519 (CLOSE CFOlA}
(CISSE CFOIA}
(crssE cF01A)

19 (CI.oSE CFOIB)
19 (CI0SE CF01B)
].9 (CI.OSE CFO].8}

02s19 (Cr.oSE CFoIA)
-02s19 (Cr-OSE CF01A)
-025r.9 (CrpsE cFo1e')

02s19 (Cr-OSE CF01B)
-02519 (Cr,OSE CFo18)
-02519 (CI-OSE CF01B)

REQUIRED FOR S/D

REQUIRED FOR S/D
REQUIRED FOR S,/D

REQUIRED FOR S/D

-02s19 (TRrP Ps6-1)
-025r.9 (TRrP P56-r.)

-02s19 (TRrP Ps6-2)
-025r.9 (TRrP P56-2)

-02s19 (TRrP Ps6-1)
-0251.9 (TRIP P55-r)
- 02 5 r.9 (TRIP P56 - I )

-02519 (rRrP P56-2)
-02s19 (TRIP Ps5-2)
-02519 (TRrP P56-2)
-o2519 (TRrP P56-2)

DE-ET{ERGIZED

DE-ENERGIZM (OPmI DH21, 23)
DE-ENERGIZED (OPEN DH21, 23)
DE-ENERGIZM (OPMT DH21, 23)
DE-ENERGIZED (OPE$I DH21, 23)

DE-ENERGIZM (OPMJ DH2]., 23)

REOUIRED
REOUIRED
REQUIRED
REOUIRM
REOUIRM

FOR
FOR
FOR
FOR
FOR

slD
s/D
S/D
s/D
s/D

'l
7
7
7

CORE FI6OD TK 2 ISO VLV

CORE FINOD TK 1 ISO VLV

C|RM EVS FA}T 1

CTRM EMERG A/C UNIT I

CREVS CONDMISER UNIT 1 (533-1) IN VLV

CTl,lT SPRAY ISO vl.v

CN.tt SPRAY ISO \rLV

PUMP 1

PUMP 2

C

C

B

B

B

B

B

b

C

025C

PSH?5294 02519
02519

29
29

29
29
)c

30

30
30

30

31
31

31
31

31
31
31

31
31
31
31

32
??

34
34

34

34

34

35
35
35
35

35

C lCBEr.L62F
1CBEL152G
lCVCFOlBB

PSH753OA

c2L-].

s33 -t

sv4823A

cs1530

cs153 1

P56-r.

P56 -2

OFF

OFF

CI'SM

AS IS

AS 15

OFF

OFF

ON

ON

1

H

1

2

H

H

H

H

H

1CBEJ.2O9C

1CBE12 16E
lCCEAClC

o

C

U

C

NONE

OFF

OFF

o

P55-1

P56-2

cs1s3 0

cs1531

1CBE1 15 5H
1CBE1 15 6J

2gBF1147H
2CBF1147.1

ICTIE111B
1CBE111C
1CBE111E

2CBF111B
2CBF11lC
2CBF111E
2CBF1I.1F

2CBF1 1 3 OE
2CBF1 1 3 OG
2CBF1L 3 0,I
2CBFLl"30K

(TRIP P56-1)
(rRrP P56 - !.)
(TRIP P56-1)

025t 9
025 19
02s 19

DHOlB

DHOTB

DHO9A

DHO98

DHI1

U1

H

AS IS 1CBE11O6F
1(8E1106J

1CBE1157F
1CBE1157G
1CEE1 15 7I

2CBFl142E
2CBFl 142F
2CBF] L42H

89-0089
89-0089
89-0089

1CBEl 1 12E
l-cBE1112F
1CBE1112H

89-0089
89-0089
89-0089

0251,9 (TRIP P55-2)
02s19 (TRIP P55-2)
02519 (rRrP P56-2)
02519 (TRrP P56-2)

02519 (O?Etr DH21. 23)
02s19 (OPEi DH2r", 23 )
02519 (OPEX{ DH21. 23)

-o25t9 (OPEST DHzL, 23)

-02s19 (OPEN DH2r., 23)

SPT}RIOUS CI.OSI'RE NOT POSSIBLE
SPI,'RIOUS CLOSI'RE NOT POSSIBLE

DE-ENMGIZD
DE-ENER,GIZM
DE-ENERGIZM

E}IERGIZM
EIERGIZM
E.IERGIZM

ENERGIZM
ENERGIZM

CTMT STX4P ISO VLV A

CTMT SI'I,IP ISO vI,V B

NQRI4 SUCT LINE \rLV

NOR}4 SUCT LINE lItV

2

C

C

C

C o/c

IS

IS

IS

IS LC 3 1A/Ko3

LEGBID

lCBEL L 83GDH12 C IS

REV. 28

H - reguired for hot stanalby C - required for cold shutdown H/L - High,/Low int.erface

4.DD- 5

B - valve maintains boundary isolation N/A - not affected



4.6.DD.5 TABLE].

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : DD

TRAIN 1 1S ACCREDITED FOR SHUTDOIVN

DAVIS BES

sov

sov

MOV

MOV

PUMP

PIJMP

sov

AOV

AOV

AOV

AOV

PLIMP

SYSTEM COMPONENT DESCRIPTION IOC NORM SHUT
MODE

FAIL
MODE

BACK UP FOR CIRCUIT lNTERLOCK REQUIRM CHANGECOMPON
INFO

OP-o2s19 (OPE\r DH21, 23)

02519 (OPEr'r DH1517)

02519 (CTOSE DH2733)
02s19 (Cr.OSE DH2?33 )

02519 (VERIFY DH54 CI.oSED)

02519 (REGAIN IOCAI, CONTROIJ)
02519 (REGAIN IOCAT CONTROL)
02519 (REGAIN I.OCAL CONTROL)

02519 (TRrP P42-2)
02s19 (TRrP P42-2)
02519 (TRrP P42-2)

.TUSTIFICATION

DE-ENERGIZED (OPET{ DH21, 23)

SPIIRIOUS ACTIIATION NOT POSSIBLE
SPURIOUS ACTUATION NOT POSSIBLE

SPURIOUS ACTIIATIQN NOT POSSIBIJE
SPI]RIOUS A TUATION NOT POSSIBLE

oP-02519 (OPEN DH151?)

oP-02519 (CTOSE DH2?33)
oP-02s19 (CTOSE DH2733)

NOTES

DHRS

MG

DH12

DH13B

DHl4B

DH1517

DH2713

DH2735

DIl2736

DH54

P42-L

C

OFF

o/c

o/c
o/c

FC

FO

AS IS

AS IS

AS IS

AS IS

AS 15

OFF

35

37

39

a1 4n
31,40
31, 40

31
31
31

DH NORH SUSI LINE lrLV

DH CLR T. BYPASS \ILV

DH CLR 1 OUT vtv

D

AB

A3

A

35

5C
5C

5C
5C

C

C

C

c

C

c

C

C

C

1CBE11 8 3J

o

T.CVDHI.3BB
lSVDHi"3BE

lCVDHl4BB
1CVDH14BE

NORM SUSI LINE 1 \rLV

PUMP 1 BWST SUCT vLV

AI,'X SPEAY STOP lrLV

AI,IX SPR,AY THRTL \ILV

/HPI CRoSS-TIE vLv

rcG 
'IACKET 

WATER PUMP (RIGIT)

@G ,TACKET WATER PIJT'IP (LEFT)

EDG F"I,'EL OIL TRANSFSR PL'I.IP 1

EDG 1-1 M/D FTJEL OIL PtJtTP

EDG T".]. E/D FIIEL oIL PIJMP

DO XFER PI'T,'P 1

EDG 1 AIR START MOTOR

EDG 1 AIR START MOTOR

EDG ]. A]R START MOTOR

o

t/2 C

c

C

1CBE1126C

F

AB

D

A

AB

AB

d

lCBE1 12 1C
1CBE1121H

B

1GE1155F

2CBF1].25F

1gBE118?F

lCAC],128
1CAC112C
1CAC112F

2CAD1128
2CAD112C
2CAD112F

519 (\rERIFY DII64 CIOSM)

OPET'I NOT CREDIBLE

OPEXq NOT CRDIBLE

19
19
L9

TRTP P42-2
TRIP P42-2
TRIP P42-2

PLIHP 1

P42-2 PUI,IP 2

DA114zA/B MG 1 AIR START \rLV

B{ERG DIESEL GENERATOR 1

519
5 r.9
519

(REGAIN I.oCAI, CONTROL)
(REGAIN IOCAL CONTROL}
(.REGAIN' IOCAL CONTROI,}

OFF F OFF

C 1CGD1O4B
1C@104C
].CGD1O4E

84-0183
84-0183
84-0183

c

H

Q2

02519
02s19
0 2519

(TRANSFER I,.OCALI.Y)
(TRANSFER L0CALLY)
(TRANSF'ER I.OCALLY)

42
42
42

DA2987

D42988

DA6O

DA61

K5- 1

START RCYR

START RSVR

START RC\TR

START RC\TR

1-1-1 DISCH \rLV

1-1-2 DrSCH VLV

1_1-1 REIAY \TLV

1.1-2 RELAY VLV

F'I'NC

FT'NC

FUNC

FT]NC

FI,JNC

FTJNC

NONE

NONE

NONE

NONE

A

A

A

II

H

H

H

H

K

K

K

K

K

BM

K

K

].CGD1O1L
1CGD1OIN
].CGD1O3E
1CGD1O3F
1CGD1O5,A
1CGD105A

84-0L83
84-01-8f
84 - 0 r-83
84 - 018f
84 - 01Bl
84 - 0183

(OPMATE
(OPERATE
(OPERATE
(OPffiATE
(OPEBATE
{OPERATE

025 19
o25 19
02519
025 19
025 r-9
025 19

I.OCAI,LY)
[OCALLY)
I.OCAI,LY}
I.OCAI,LY)
I.oCALLY)
I.OCALLY}

43
43
41
43
43
43

P148-1A

PL48-18

Pr.95 - L

P201-1

P205-1"

PB-1

s206-01

s206-02

s205-03

P205 - 1

P2 01- 1

P195- L

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

01

1

ON

ON

ON

F

F

F

ON

ON

ON

tr

tr

H

H

C

E

H

H

H

H

H

K 1

/a
/A

1

LEGEIiD

H,/L - High/r-ow interface B - valve maintains boundary isolationH - required for hot standby C - required for cold shutdoHn

F

4.DD- 6

ll/e - not affected

REV.28



4.5.DD.5 TABLE1

Detailed Analysis
FIRE HAZARDS ANAI,YS]S

SAFE SHUTDOWN AI{ALYS I S

FIRE AREA : DD
TRAIN 1 IS ACCREDITED FOR SHUTDOV{N

DAVIS BESS

SYSTEM COMPONENI DESCRIPTION CIRCUIT INTERI,OCK REOUIRED CTIANGELOC NORM

K

S}IUT
MODE

FAIL
MODE

BACK UP FOR JUSTIFICATIQN NOTESCOMPON
INFO

EDG

ESSPWR

s206-04

c2

c3515

c3628

c3630

c3545

c4808

c57 05

EDG I. AIR START MOTOR

1251iDC STATION BATTERY

125VDC STATION BATTERY

13.8 KV SWITEIGEAR (BREAIGR HBBD)

4.15K/ AC SWGR

7/2

OFF

ON

ON

ON

ON

A

BACKFEM D2

H NONE

NONE

NONE

!t BC}tBBDA

84-0115 (FCI.r t0170)

N/A

N/A

REQUIRm FoR S/D

(TXANSFM
(TRANSFER,
(TRANSFER
(TRANSFER
(TRANSFER
(TRANSFER
(TBANSFER

REprrIRm FoR s,/D
REOUIRED FoR S/D
REQUIRM FOR S,/D
REQUIRm FOR s,/D

A

REROUTE OUTSIDE AREA

1N

1P

BUS B

C1

BATT

Sl4lcR

SWGR

I

Y

0

S lCABDClC
lCABDClL
1CAC101C
l-cAC101D
1CAC1O33A
1CAC1033B
1CAC103A

84 -0183
05-0105
84-0183
84 - 0183
84-0183
84- 0183
88-0254

025 19
025 19
02519
02519
02519
02s19
02519

ECP
MOD
MOD
MOD

MOD

LOCALLY)
IOCATLY)
IOCALLY)
I-oCNLLY}
I.oCAI,LY}
T.OCALLY}
I-OCff,I,Y}

44
44
44

44
44
44

4.15KV AC SWGR

FLIIX MON. CABINET (GI.1)

POh'ER (PORV ]}ID I,IGIITS)

CNTRL POWER PROCESS MON (DIXSON)

CNTRL POWER, PROCESS MON (DIXSON)

CONTROL POWER PROCESS I4ON (DIXSON)

CONT POWER SV IND LIGTITS

-I ELECT CONTROL & REI.AY PAI{EL

POhIER ESS METER HPI FLoW X

POWER TO ATII( SD PAI'IEL INST

POWER TO AIIX FW CONTROL PNL

ON

ON

ON

ON

SWGR ON

ON

OFF -L , -2, -3 1CACl10C
ACAACC2C
AC}ACC2H
ACAC2O32A

H

PNIJ

PNL

PNL

PNI,

PNt

PNL

OFF

OFF

OFF

OFF

NONE

NONE

NONE

NONE

K

R

F'F

FF

FF

FF

FF

FF

H

H

H

H

H

H

/A

1

1

ON

ON

ON

ON

ON

ON

DG

FF

FF

FF

PNL

r/2

H

H lCA112C

lCYlOBAA
1CY108AC

2CY211A
2CY2 1 18
2CY4194

t"cYi"t 2A
1gY1128

1CY112A
1CY112B
1CY112C

1CY116A
zCY2I2A
z3v2L2B

1CY1158
1CvE211A

1gY121A
1Cv1218

],OSS OF INDICATION
IOSS OF INDICATTON
I.0SS OF INDICATION

45

5A
5A
5A

5A
5A

5A

5A
5A

5A
5A
5A

31

31

45

4'l

4'l

cs708

c5709

c5?15

PNL

PNL

PNL

I.OSS OF INDICATION
IOSS OF INDICATION

I,OSS OF I}TDICATION

OF INDICATION
OF INDICATION
OF INDICATION

OF INDICATIQN
OF INDICATION
OF II{DICATIOT{

c5? 1? OFF

c5?55C

c5755D

c5 75 9C

c5750D

cs751A

C5?624

SFA.S

SFAS

INST

INST

PNL

PNL

PNL

PNL

PNL

PNt

OFF

OFF

OFF

OFF

OFF

POWERM SV CH.z

CT{.2 ]€GIC PA}IEI,

POWER NNI-X BUS

POWER FD TO NNI-Y BUS

SFRCS XIITR & IOGIC

2

L/2

2

1

1/2

1

ON

OFF

ON

ON

ON

H

E

H

H

H

H

2m2P19A

2CY2O7A

BCYBUs 1A

APYAU26A -02519 (MONITOR NNI'S AT ASP)

SFAS ACTI'ATES

SFAS ACTUATES

SFRCS ACTUATES
SFRCS ACTUATES

SFRCS ACTUATES
SFRCS ASrLIATES

PQWER TO SERCS CH3 REIAY ON OFF

LEGET,ID

B - valve maintains boundary isolaEionC - reguired for cofd shutdowntt - reguired for hot standby H,/L - High,/Low inEerface N/A - not affected
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4.6.DD.6 TABLE1

DetaiLed Arralysis

FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN AI{ALYSIS
FIRE AREA : DD

TRAIN 1 15 ACCRED]TED FOR SHUTDOWN

DAVTS

SYSTEM COMPONEIT DESCRIPTION r.oc NORM

t/2

t/2

L/2

L/2

SHUT
MODE

FAIIJ
MODE

BACK I'? FQR

DBC1P, DBC1N

CIRCUIT INTERI,OCK REQUIRM CHANGECQMPQN
rNFO

JI'STIFIC}TION NOTES

ESSPWR c57 62A

c5762C

c5762D

c51628

c57634

c576 lD

c5765D

cs792A

c57 99

CONTROL POWER TO SFRCS CH3 REI,AY

POWERED SV CH.1

SFAS CH.l IOGIC PANET

ROOM REACT PROT. SYS PNL (CH1)

POST ACCIDENT MON. SYS PNL (CH1}

SFA.S CT{.3 I.OGIC PANEL

SFAS CII.4 LOGIC PAT'IEL

S{ 2 SFRCS XMTR & IOGIC

POST ACCIDET{T HON. IIiID. PNI, (CH1)

SIRM E}4ERGENCY }IVAC CONTROI, PANEI,

EFIERGEI{CY IIUAC gOIirTROL PANEL

POI,IER (I.OADS NON-SSD)

POWER TO DH12 INTLK

1P CONT POWER TO AFhIP GOV (ICSO38A)

1251/DC DIST PNL

125VDC MCC

].25VDC DIST PNI,

125VDC MCC

125!TDC DIST PANEL

125VDC DIST PANEL

125VDC BAT'TERY G{ARGER

125VDC BATTBY O{ARGM.

125VDC BATTER,Y C]{ARGER

25O/t2sV DC !4CC

480 VAC MCC E1

PNL

PNL

PI{L

PNI,

PNL

PNL

PNL

PNL

PNL

ON OFF

OFF'

FF

FF

FF

FF

FF

FF

FF

ON

ON

OPF

ON

ON

OFF

OFF

ON

H

H

H

H

H

H

H

H

1PD1P11A

1m1P18A

1CY107A

lCYIOSA

1Cf1A105A

i.cDl"Pl-94
3gY307A

zCDCPlBA
4CY407A

2CY215B
2CT22IB
2CYF211A

lCY1O?AA
lCYlO9AA

1CY1O4A

1CY1O4A

lCY117A

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

1CAC11CD
1CAC11CEF
1CAC12CED
1CAC12CEF
1CBCE11B
1CBCEl2B

NONE

NONE

SFRCS ACTUATES

SFAS AfNIATES
:

SFA.S ACTUATES

oP-02519 (MONTTOR FLL,X C4808)

02519 (MONITOR NNI'S AT ASP)

31

31

48

46

31
31

31
3L

47
4'l

60

30

30

PNL ON

ON

84 - or" 16/OP - 02s 19

OP-02519 (TRANSFER

OP-02519 (?RANSFER

OP_02519 (TRANSFER
OP-025].9 (TRANSFER,

MOD 8s-0053

ACTUATES
ACTUATES

SFAS ACTUATES
SFAS ACTIJATES

SFRCS ACTUATES
SFRCS ACTUATES
SFRCS ASIUATES

Pt{L

PNI,

PNL

H

H

H

H

H

H

H

H

H

H

H

It

H

H

H

H

H

-0
LOSS

2519 (MONITOR NNI'S AT ASP}
OF POI.iER TO RC.I5O8A, B)

REQUIRED FOR S/D

REQUIRM FOR S/D

REQUIRED FOR S/D

02519 {TFANSFER

c6708

c6714

@E- 118- 1

CDE- 118- 2

cDE- 124- 1

D1N

DlNA

D1P

DlPA

DAN

DAP

DBClN

DBClP

DBClPN

DC MCC 1

E1

1

ON

ON

OFF

ON

ON

ON

OFF

ON

OFF

OFF

OFF

OFF

A

Y

BCHG I

BCI{G Y

BCl{G

},1CC

SWGR

MCC

1

ON

ON

ON

ON

ON

ON

FUNC

FUNC

F'liNC

ON

ON

N/A

N/A

N/A

N/A

N/A

N/A

I

Y

Y

Y

F"IJNC

zuNC

FTJNC A

ON LoCA].LY}

]OCAIIJY}

I.OCALLY)
LOCEILY}

I.OCAI,IY}
ONLY
IOCAI,LY)
ONLY
IOCAI,],Y}
IOCAI,LY)

44
44
44
44
44
44

I.OSS OF INDICATION
025]"9 (TRANSFER

I.OSS OF INDICATION
-02519 (TRANSFER
.02519 (TRANSFER

E11A

E118

OVAC MCC

OVAC MCC

ON

ON OFF

H

H

/A

LEGEFD

H - required for hoE. standby B - valve maintains boudary isolationH/L - High/Low interfaceC - required for cold shutdown

4.DD- 8

N/A - not affected
REV.28



4.6.DD.5 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : DD

TRA]N 1 IS ACCREDITED FOR SHUTDOWN

DAVTS

SYSTEM COMPONETT DESCRIPTION [oc NORM SHUT
MODE

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

QFF

FAIL BACK UP FOR

c2/D2

CIRCUIT ]NTERITCK REQUIRED CHANGECOMPON
INFO

JUSTIFICATION NOTES

ESSPWR E1 1C

E1 1D

E11E

E12A

E128

E12C

E12D

E12E

E1.2F

814

E15

E16A

E15B

F?

F?1

RC1761

RC3 50 1

RC3507

RC3701

48OVAC MCC

48OVAC MCC

480VAC MCC

OVAC MCC

OVAC MCC

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NO}IE

NONE

NONE

BCAD2DFTD
BCAD2DFTF
BCBDF?B
BCBF?A

NONE

BCYBU4lA

1CD1P21"A
1CD1P21rI

1CD1P21A
].CD].P218

1CD1P21A
1CD1P2 LB

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

MOD 85-0053

MOD 85-0061

85-0053

8s-0063

85-0063

85 - 0053

8s-0053

1

1

/A

A

N/A

ON

ON

ON

ON

ON

ON

H

H

H

E

H

H

H

H

II

H

H

H

H

6**

5**

6**

5**

6**

6**

6**

MCC

48OV AC MCC

4BOVAC HCC

48OVAC MCC

48OVAC MCC

48OVAC MCC

48OV AC MCC

48OVAC MCC

48OV AC MCC F7

48OV AC MCC

coNT PowER (wc1747)

DC CONT POWER RCP MONITOR

colrrRo], PolrER (TO CCC'W001)

CONTROL POWM. TO CAC 1 OUT VLV

POWER (Sv wC1453)

coMr pwR To RC4801 (HU6405, lril6407)

CONT PWR (TO MTITK, SG DRT,I RIY}

TIE XFI.IR BACKIEED

CONSTANT VOLT TRANSFORHER (CVT CH ].)

CONSTANT VQLT TRANSFORT'{ER (CVT CH 3)

lzOVAC DIST PNt

120 VAC ESS TNSTR DISTR P}I'IEI,

12OVAC DIST PNL

1zOVAC DIST PNL

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

N/A

N/A

N,/A

N/A

N/A

N/A

MCC

HCC

MCC

MCC

MCC

MCC

A

A

A

L/z

REQUIRED FOR
REQUIRED FOR
REQUIRM FOR
REQUIRED FOR

s/D
s/D
s/o
S/D

PNI,

PNL

PNL

PNL

P}IL

PNI,

PNL

L/2

Ll?

1

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

ON

ON

ON

ON

ON

ON

REQUIRm FoR S/D

-02s19 (OPEN WC174?)

REQUIRm FOR s/D
REOUIRED FOR S,/D

REOUIRED FOR S,/D
REQTIIRED FOR s/D

REQurRm FoR s/D
REQUIRED FOR S/D

N/A

N/A

NoT REQUIRED FoR 5/D

N/A

N/A

N,/A

N/A

N/A

N/e

5D
5D

5D

5D
5D

10. 53

RC3?15

RC4801

RC4 I 02

XACOl

xYl-

xY3

Y1

Y1A

IJ

YAU

1

PNL

PNL

PNL

PNL

ON

ON

ON

ON

ON

ON

ON

ON

LEGEND

B - valve mainEains bormdary isolationC - required for cold shuEdown

Y

K

II

II

s

5

U

DG

os

Y

Y

t

Y

Y

I

BE

BE

B

I

t

Y

H - required for hot sEandby H/L - High/Low inEerface

4.DD- 9

N/A - not affected

REV. 28



K

Y

E

Y

t

Y

Y

E

II

AB

AB

BF

BF

BD

BD

4 .5 . DD. 6 TABLE1

Detailed Analysis

F]RE HAZARDS ANALYSIS

SAFE SHUTDOWN A}IALYSIS
F]RE AREA : DD

TRAIN 1 TS ACCREDITED FOR SHUTDOWN

SYSTEI.,I COMPONBIT DESCRIPTION NORt'l
MODE

FA.IL
MODE

BACK UP FOR

IS

IS Irv53 054

058

CIRCUIT INTERTOCK REQUIRED CHANGETYPE LOC

PNL

PIJMP

SHUT COMPON
INFO

JUSTIFICATION NOTES

ESSPWR

HPIS

IIVAC

YE1

YE2

YVI-

Yv3

YVA

2c6452

zc6 45 9

HPO2C

HPO2D

HP32

Pl97 - 1

PL97 -2

P58-1

lCBEII"O3F
1CBE1 1 O 3G

1zOVAC MCC

z4o,/12ovAC MCC

125VDC IT'IVERTER

125\IDC INUERTER

125VDC INVERTER

*1 STRL lrLV POSITION CONTROI,LER

CONTROL l/LV POSITION CONTROLLER

1 DISCH ISO VLV

1 DISCI{ ISO VLV

plap r n-eciRc vr,v

PMP 1 AC I€ PUMP

PMP 1 DC I.O PMP

PUMP 1

HPI PUMP 2

TRAV SCE AREA E}CH FAN (B/U SW PIJMP)

PNL

PNL

INV

INv

INV

NONE

NONE

NONE

NONE

NONE

NONE

NONE

11
LL

11
L1

11

i.1

H

H

H

H

H

H

H

H

H

H

H

H

H

A

/A

NoT REQUIRp FoR s/D
NoT REQIIIRED FOR S/D

NoT REQUIRED FoR s/D
NoT REQUIRED FoR S/D

NoT REOUTRm pba s/o

NoT REQUIRm FOR S/D

NoT REQUIRED FoR S/D
NoT REOUIRm FOR S/D

s19 (TRIP P58-1)
s19 (TRrP Ps8-1)
5r"9 (TRrP P58-1)

DTIE TO I,ACK OF COORDINATION 67

1

1

2D

2C

ON

ON

ON

ON

ON

o

U

ON

c

C

o

OFF

OFF

OFF

OFF

IS

IS ].CBEl1O5F
].CBEI.],05G

1CBE12 86F

1CBE12 96CPT]MP

PUMP

PUMP

AS IS

OFF

OFF P19? - 1

F

1mL05B
lCD105D

1CAC1] lB
].CAC],11C
1CAC111F

2CAD111B
2CAD1!.].C
2CAD111F'

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

1CBE124OE

1CBE1241E

NONE

02519 (TRrP P58-1)
02s19 (TRrP P58-1)
02s19 (TRrP Ps8-1)

-02519 (TRrP Ps8-2)
02s19 (TRrP Ps8-2)

-02519 (TRrP P58-2)

02519 (OPEN lrvs3osB)

(TRIP P58-2
(TA,IP P58 -2
(TRIP P58-2

31
31
31

02sL9
0 2519
0 25 r.9

11
11

11.31
11.3r
11. 31

49

49

P5B- 2 H

c10 0

c25-1

c71-1

c73-1

c78-1

c99-r.

c99-2

1rv0 5 3 1A

Irvo 5 3 2A

HVs305

Irvs 3 054

1rv5 3 0 58

HV5329A

FA}I

FAN

F

H

H

H

H

H

H

H

H

H

H

H

H

H

H

REQUIRm FOR s/D

MC RM 1 VENT FAN 1

MG RM 1 ]rEMT FAN 2

/A

ON

ON

ON

ON

ON

ON

ON

o/c

F

F

1

1

o/F

o/F

o/F

a/c

o/c

o/c

o/c

olc
o/c

STIGR RH VENT FA}I 1

RM VEI{T FAN 1

RM VENT FAN 1

SW PMP RII E](H FAT 1

SW Pt4P RI4 E(H FAN 2

IN LVR FOR B,/U SW PUMP

IN L\IR FOR B/U SW PI'MP

IJV SWGR RM FAN 1 DAMPER

LV SI,IGR RI'{ 429 DAMPER

LV SFIGR RH 429 DN,IPER

MG RM 1 DAMPER

FAN

OFF

OFF

OFF

OPE]'I

OPEt'I

AS IS

N/A

N/A

N/A

N/A

oP-02s19 (oPEN HV53osB)

(oPEN HVs3osB)

DMPR

DMPR

DMPR

s19

LEGEIID

B - valve maintains bormdary isolationH/L - High/Low interface

DAVTS BES

H - required for hot standby C - required for cold shutdown

4.DD-10

N/A - not affected
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4.6 -DD.6 TABLE1

Detailed Analysis

FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : DD

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BESS

SYSTE4 COMPONEI.iT DESCRIPTION TYPE L0c TRN FAII, BACK UP FOR

TRAIN 1&2

TIAIN 1&2

CIRqUIT INTERLOCK

NONE

NONE

NONE

FEQUIRED CIIANGE

OP.02519 (THROTTI,E ICS].18)
OP.02519 (THROTTLE ICS1lB)
OP-02519 (TITROTTI,E ICS118)

L9

NORM
I4ODE

sHur

o/c

c

C

COMPON
INFO

.TUSTIFICATION NOTES

I{VAC

Mss ICS118

MS1 OO

MS100-1

MS1 01

MSI-o1- t"

HVs3298

I{V5329C

HVs597

MG RM 1 DAMPER

EDG RI4 ]. DAMPER

BATT RM 4298 ATM DMPR

MSI, 1 ATM lrm.lT 1rLV

DMPR K

DMPR K

DMPR

sov

SOV

sov

sov

a/c o

o

FO A

-02519 (THROTTI,E ICS118)
02519 (THROT'TI,E ICS11B)

-02519 (THROTTI,E ICSI1B)

oo/c
o/c IS

FC

1CVCS11BC
t cvcsllBE
,IT5 721

50
50
50

MSL 2 ISO \ILV

MSIV 2 WU ISO 1ILV

1 rso v],v

1 WU rSO \rLV

lCFV1OODH
1CFV10oDJ
}CFVlOOEG
2CFV1OOAE
2CFV100B
2CFV].OOBG
2CRSCC124
2CRSCC14A
JT5722

oP-02s19
oP-02519
0P-02519
oP-02s19
oP-02519

(CLOSE
(CI,oSE
(crosE
(CITSE
(CI,OSE
(CIOSE
(CIOSE
(C],OSE
(crosE

MSIVS)
I4S IVS )
MSrvs)
HSIVS }
I'tsIvs )
MSrVs )
HSIVS )
MSIVS }
MSrvs )

oP-02519
oP - 025 19
oP- 0 25 19
oP- 02519
oP- 0 25 19

- 02 519
-02519
- 025 19
- 02s 19

s19
519
519

(CIOSE
(CLOSE
(CIOSE
(CIOSE
(CTOSE
(closE
(crosE
(cr,osE
{CI-OSE

HSIVS )
ITTSIVS )
MSIVS )
usrvs )
HS IVS )
MSIVs )
HSIVS )
t4s IVs )
MS Ivs )

s1
51
5L
51
51
51
51
51
51

5C
5C
5C
5C

C

C

!U

2CRCSCCl2A
2CRCSCCl4A
29v100Ic
2CV10 0 1F

SPIJRIOUS OPB{ING NOT POSSIBLE
SPTJRIOUS OPEI.IING NOT POSSIBI,E
SPIJRIOUS OPMIING NOT POSSIBIJE
SPURIOUS OPMIING NOT POSSIBLE

ICI,OSE
(CI4SE
(CI.oSE
(CTOSE
(CIOSE
(cr4sE
(CIOSE
(CI,oSE

SPURTOUS
SPT'RIOUS
SPL'RIOUS
sPuRlous

N/A

N/A

OPE{ING
OPElTING
OPEI.IING
OPENING

NOT
NOT
NO?
NOT

POSSIBI,E
POSSIBTE
POSSIBLE
POSSIBTE

o 1CFV1O1AE
1CFV1O18
1CFl/10 1BG
1CRSCC11A
],CRSCC13A
2CFV101DH
2CFV1O1EG
,rT5 7 21

025 19
02s t-9
02s 19
025 19
025 19
o2s 19
025 19
025 19

oP- 025 1 9
oP- 025 r9
oP- O25 1 9
oP- 025 1 9
oP- 025 1 9
oP-02519
oP-02s19
oP-02519

MSIVS }
MSIvs )
MSrvs )
MSIVS }
MSIVs )
MSrvs )
MSIVS }
MSIVS )

51
51
51
51
51
51
51
5l

(CLOSE MSIVS)
(cr.osE Msrvs )
(CI.OSE MSIVS)
(CLSSE l*lsIvs)
(crssE Msrvs)
(CI.OSE MSIVS)
(CLOSE MSIvs)
(CI.oSE I'lSIvs)

sv

sv

SV

SV

sv
ctt

SV

c/o

c/o

c/o
c/o

c/o

c/o

c/o

c/o

c/o

C

C

C

C

C

r/2

DH

DH

DH

DH

DH

DH

5C
5C
5C
5C

C

IS

IS

IS

1SRSCC11A
1CRSCCl3A
1C1/10 1 1C
1CVl011F

PSV- SP1 781

PSV.SP1782

PSV-SP17B3

PSV- SP1 ?84

PSY- SP17B5

PSV-SPl_785

PSV-SP1?B7

PSV-SP17B8

PSV-SPT.?89

HSL

MSL

HSL

MSL

MSL

SAT'EEY

SAFETY

SAFETY

SAFETY

SAFETY

5ffEII

SAFETY

SAFE-IY

SAFETY

VALVE

VAI1rE

VALI/E

VALVE

VAIVE

VALVE

VALVE

VAIVE

VAI\,rE

rcs11A

ICS11A

rcs11A

ICSl}A

ICS11A

ICS1lA

1CS11A

ICS1lA

ICSl1A

FC

FC

FC

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE oP-02519 (OPErr HP1ss6)

NONE

NONE oP-025r-9 (OPBI HP29)

A

MIJPS HP1556

HP26

HP29

MU RECIRC TO BWST

HPI TO RCP SEALS

I'IU RECIRC TO BWST

-02s19 (OPEN HP1555)

REQUIRM FOR S,/D

-02sr9 (oPEN HP29)

q,

7

52

H/L - High/Low j.nEerface

LEGEND

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H - required for hot standby c - reguired for cold shutdown

L/2

4.DD-11

B - valve maincains boundary isolation N/A - not affected

REV.28



4 .6 . DD. 6 TABLE].

Detailed Analysis

FIRE HAZARDS ANAI,YSIS

SAFE SHUTDOWN ATIALYSIS
FIRE AREA : DD

TRAIN ]- IS ACCREDITED FOR SHUTDOWN

DAVIS BESS

SYSTEM COMPONENT DESCRIPTION NORM
MODE

FAIL
MODE

CIRCUIT INTERI,.OCI( REQUIRM CIIANGE JUSTIFICATION

02s19 (OPmr MUo1A)
02s19 {OPE{ MUo1A)

02519 (OPEN MUo1A)
02519 (OPEI{ MU01A}

02s19 (OPEN HUo2A)
-025i.9 (OPEN MU02A)

-02s19 (OPEN MU02B)

-02519 (crpsE,/oPEr{ MUo3)
-025r-9 (CTOSE/OPEN MU03)

oP-02519 (cIssE/oPEu MUo3)

QP-02519 (OPB{ MU04)

oP-02s19 (OPElr MU10A)

NoT REQUIR.E FoR S/D

(AIIGN TO CWRT)
(ATIGN TO CWRT)
(AI,IGN TO C'WRT)
(ALIGN TO CWRT)

oP-025r.9 (CloSE MU182)

TYPE I.oC SI{UT COMPON
INFO

BACK UP FOR NOTES

MT.IPS MUOlA

MUOlB

MUO2A

MUO2B

MUO3

MUo4

MUlOA

uu10B

MUIl

MQV

ilov

MOV

Hov

t*'lAN

MAN

MAN

tl2

L/2

L/2

1/2

T/2

o/c

o/c

o

AS 15 10.71
L0 ,'t 1-

MUr903

l,tuz06

MU208

MUz14

MU215

MU38

LEGBID

-02519 (OPEN MUolA)
-025L9 (OPEN MU01A)

-02519 (OPE\r MU02A)
oP-02s19 (OPEN !ru02A)

oP-02519 (OPElr MU02B)

(crosE/oPEr'r MUo3 )
(crosE/oPErJ Muo3 )
(crosE/oPEN Muo3)

oP-02s19 (OPEI{ MU04)

oP-02519 (OPEN MU10A)

(A],IGN TO C'g'IRT)
(AIIGN TO C'WRT)
(ALIGI'I TO CWRT)
(AI,IGN TO CWRT)

oP-02s19 {CL0SE HU182)

-02519(CTOSE MU206)

-02519 (OPEN MU208)

-02519 (CTOSE MU214)

-02s19 (THROTTLE MU215)

oP-02519 (OPElr Mtr38)
oP-02519 (OPEr'r MU38)
oP-02s19 (OPES MU38)

oP-0251-9 (OPEN MU59A)
oP-02519 (OPEN MU59A)

oP-02519 (OPEN MU598)
oP-02519 (OPEN MUs98)

oP-025r.9 (OPEN MU59C)
oP-o2519 (oPEN MUs9c)

oP-02519 (OPE{ MUs9D}
oP-02s19 (oPEr MUS9D)

oP-02519 (ALTG1I{ MU640s rO BWST)
oP-02519 (ALTGN MU5405 TO BWST)
oP-025r.9 (ArrGN MU6405 TO BWST)

REQUIRm FOR S/D

02519 (CT.oSE MU205)

o2519 (OPBr MU2O8)

02519 (CI#SE PIU214)

02519 (TI{ROTTLE MU216)

-02s19 (OPEN MrI38)
-02s19 (OPEN MIRS)
-025r.9 (OPEri Mr,I38)

-02519 (OPEN HU59A)
-02519 (OPEl.r MU59A)

02519 (OPEr'i MUs98)
02519 (OPB{ MU598}

02s19 (OPBI MUs9C)
02519 (OPElr MU59C)

CLR 1 IN 1rLV

LETDOI{N gI,R 2 IN 1rLV

LETDOhIN CLR OUT 1ILV

LETDOWN CLR IN vLV

RC LETDOWN ISO VLV

LHTDOWN PRESS REDUCING vLV

PI]RIFICATION DEMIN 1-1 IN VALVE

DEMIN 1-2 IN VAI,VE

TETDOI.,N DIVERTING VLV

SEAL RETURN TO HAKE UP TAT{K ISO VLV

SEAL INJ INLE'T ISO VLV

PT'RIFICATION DEMIN ].-3 IN VAL\rE

Recirc to Seal ReEurn SEo,p Valve

HPI TO RCP SEALS

SEAL INJ INLE"T HANTIAL ISO VAI,VE

SEAL INJ ]NLET ISO BYIASS VALVE

RCP SEAL RETIIRN ISO \rLV

RCP 2-1 SEAL RETURN

MU PIjMP SUCT VI,V

C , 24, MU03

MUOzB. 24. MUO3

MU].OA

TRATN 1

2gBF1237F
2CBF1237K

H

H

H

H

H

D

sov AB

U

L/2 o

t/2 o

IS

IS

2CBF1238F
2gBF1238K

10
cc14 10

7L'tl

10,31
10,31

l_0, 41

10, 31
10, 31
10, 31

10, 31
l-0.31

10,31
10.31

10. s3
10. 53
10. 53

2CSFl?44A
2CVMUO3C
2CVMUo3E

oP- 02519
oP- 025 1 9
oP- 02519

1CBE11?2F

ASBE2259C

ACBE2252C

ACBEz263C

acetzz'78c

1CBE1171F
1CBEI 1 7 IG

2CWfi.I38C
2CVMU38D
2g\nvllItEE

1CBE1174F
LgBEr-174G

1CBE1175F
r-cBEl-175G

1CBE117 7 F
1CBE11 7 ?G

1CBE1 1 ? 8F
1CBEl 1 78G

1CBEl].2?A
1CBE1 127C
ACHILOWAA

OB

OA

1S

IS

IS

IS

o

o

o

G

IS

IS

IS

IS

H

H

H

H

H

o

o

t/2
7/2

L/2

r/2

H 10,68

10.53

7

r.0, 53

C

c 10.53
10. s3
r_0. 53
10,53

31
31

10.31
10, 31
1"0, 3 1

10
r.0

FCo/c

ACBE22 7 8 I
ACBE2278.f
ACBE2278L

oP-025I9
oP-02519
oP-o2s19
oP-02s19

oP-02s19
oP-02519
oP-025r.9
oP-02519

MUl82

HUl9

N/A

FO

G It

H

NONE

F'YIC.MU3 9
B6lFB

z/rDc
KA, KB

KA, IG

KA.IG

KA. IG

BCNNI2S].C
BCNNI264A
BgY362 184
BLNNI251D
BLNNI264B

oP-02519
oP-0251 9
oP-025r.9
oP- 02519
oP-02519

(OPERATE
(OPEFATE
(OPEEATE
(OPERATE
(OPERATE

10, s3
r0, 53
10, 53
10. s3
10,53

HU214
I'tu214
MU214
MU214
MUz14

MIJ216 )
I'fIJ2 L 5 )
MU215 )
MU215 )
MU215 )

&
&
&
&
&

tl2
I
Ll2

rl2
t/2
t/2

t/2

L/2

tlz

1

o/c

C

H

H

H

H

H

H

ACBE2271C

NONE

NONE

NONE

NONE

'l

52

EA

15

16

c

B

MUs 94

!tu598

Plu5 9C

MU59D

MU6405

2-2 SEAL RE?TIRN

1-1 SEAL RETURN

1-2 SEAL RETI.IRN

VALVE

VALVE

VALVE

VALVE

IS

IS

OP
OP

OP
OP

10,31
r.0,31

o o

olc

AS IS

AS IS

oP-02s19 (OPEN MUs9D)
oP-025r.9 (OPEN MU59D)

oP-02519
oP-02519
oP-02519

(ALIGI.I MU54O5 TO BWST}
(ALIGN MU54O5 TO BWST)
(ALIGN MU54O5 TO BWST}

B - valve maintains boundary isolaEionH - required for hot standby C - reguired for cold shutdown

c

H/L - High/LoH interface

4.DD-12

N/A - not affected

REV.28



4,5.DD.6 TABLE1

Detailed Analysis
F'TRE HAZARDS ANALYSIS

SAFE SHUTDOWN A}'TAIYS IS
FIRE AREA : DD

TRAIN 1 1S ACCREDITED FOR SHUTDOWN

DAVIS BES

SYSTEI"I COI'IPONENT DESCRIPTION CIRCUIT INTERLOCK REOUIRD C}IANGE JUSTIFICATIQN

-02s19 (ALTGN MU5405 TO BWST)
-O?519 (ALIGN MU64O5 TO BWST)
-02519 (AI,IGN MU640s rO BWST)

-025i.9 (OPEI{ MU5407)
-02519 (OPEN MU5407)

oP-02519 (OPEN MU6407)

oP- 02519 (OPEI'r uU540B)
oP- 02519 (OPEr'r MU6408 )
oP-02s19 (OPEN MU5408)

oP- 02519 (OPEr'r MU5409)
oP-02s19 (OPErr MU5409)

oP-02s19 {OPEN MU5422)
oP-02519 (OPSI 1.rU5422)

oP- 02519 (OPElr MU6420 )
oP-02519 (OPEI{ MU5420)
OP- 02519 (OPEITI MU6420 )

oP'02519 {CLoSE HU6421)
oP- 02519 (CI.oSE PtU5421)

oP- 02519 (OPEXir w)64221
oP- 02519 (OPEITI MU6422 )
oP-02519(OPBr MU6422)

oP-02519 (OPEN MU56A)
oP-02519 (OPEN l,tU55A)
oP-02s19 (OPEN MU664)

LOC

MOV AB

AOV

MOV

MAN G

PUMP AB

PI'MP

NORM
MODE

SHUT COMPON
INFO

FAIL BACK UP FOR NOTES

MUPS MU6405

MU640?

MU5408

MU5409

HIr5419

MU5420

MU6421

wJ6422

MU66A

HU66B

HU65C

MU65D

r.0, 53
10, 53
10, 53

10, 53
r.0, 53
10, 53

s3
53
53

RC MU PI'MP SUCT VLV

MU RECIRC ISO \rLV

MU CROSS CONNECT ISO \rLV

2-1 SEAL INJ ISO lrLV

RCP 2-2 SEAL INiI ISO VLV

RCP 1-1 SEAL INJ ISO VLV

RCP 1-2 SEAL INJ ISO 1ILV

MUP 1 ATIX GEAR I.o PU}'TP

MU PT]I.IP 1

o/c IS HPIS TRAIN 1

o/c FO HPIS TRAIN 1

o IS TFAIN

TRAIN

TRAIN

, MII32

IS

o

H

H

ACHII,.OWAB
ACII]LOWAC
,rT5 ? 21

1CV6407C
19v5407D
JTs 721

2CBF12O8A
2CBF12O8C
JT5122

].CBET.147A

1CBE1295A
JT5721

OP-02519 (ALIGN MU64O5 TO BWST)
OP-02519 (ALIGN MU6405 TO BWST)
OP-02519 (AIIGN MU5405 TO BWST)

oP-o2519 (OPmr MU640?)
oP-02s19 (OPEX'r HU5407)
oP-02519 (OPEN 1.1U5407)

oP- 02519 (OPE'r MU6408 )
oP-02s19 (OPE{ MU54O8)
oP- 02s19 (OPEFT MU6408 )

oP-02519 (OPEII MU6409)
oP-02519 (OPmr MU6409)

oP-02519 (OPEN MU5422)
oP-02519 (OPmJ MrJ6422)

oP- 02519 (OPB{ !1U5420)
oP-02519(OPBr MU6420)
oP-02s19(OPBr MU6420)

oP-025r.9 (CT.oSE MU5421)
oP-o2s19 (Cr-OSE MU5421)

oP-02519 {OPE}r ytu5422l
oP-o2519(OPmr MU6422)
oP-02s 19 (OPEX.I MU6422 )

H

CROSS CONNECT TSQ 1/LV

DISGT vI,V

2 BYPASS \rLV

CI}4T ISO irLV

CT14T ISO \ILV

AS IS

AS IS

AS IS

AS IS

FC

E

H

H

10, 53
10, 53

1 C

C 2CBF16 164
2CBF1 5 1 6C
JT5722

oP-025t 9
oP-02519
oP-02s19

Ea ?2
aJ, l5
Ea ?a

10,53
10, s3

53
53
53

10, 31
10,31
10.3t

1 H

H2

Ll2 o

r/2 o

L/2 o

7/2 o

r/2 C

C

o/F

o/F

S TRATN 1

S TRATN 2

TRAIN 1

P-3718

HPIS TRAIN 1

HPIS TRATN 1

LcBE1194A
1CBE1194H

2CBFI-1084
2gBF1108F
2CBF11O8H

A@1178
ACDl17C
ACDl17D
Am117G
ACD117H
ACD1].7I
AqD117,f
ACD117K

ACAClO5B
ACAClO5C
ACAClO5L

2CSF1?484
2CVMU65AB
2CVMU66AD

519
519
519

(OPEN MU66A)
(OPEN MU56A)
(OPEN MU66A}

10
10
IO

o2

H 1CSF1735A
1CW,U66BB
1CVMU55BD

H

E

H

NONE

ACBE1191B

oP-025r9
oP-02519
oP-02519

(OPEN MU55B)
(QPEN r'ru658)
(OPE{ MU658)

(OPEN MU65C)
(OPEN MU66C)
(OPEN MU66C)

KB
KB

KB
KB

KB

KA
KA

KA

r.9 (oPEN MU568)
19 (OPEr MU668)
19 (OPEX'I MU55B)

(OPE}T MU66C)
(OPEI MU66C)
(OPEN MU56C)

(OPH.I MU66D)
{OPMI MU66D)
{OPEN MU65D)

025r-9 (OPEII MU97)

.02519 (OPSRATE LOCALLY)

OP-02519 (OPERATE I.OCALtY)

OP-025].9 (OPERATE I.OCAILY)
OP-02519 (OPERATE I.OCALIY)
OP-02519 (OPERATE I.OCgLIY)

025
19 (OPEIiI MU55D)
19 (OPE{ MU65D)
19 (OPm,r MU65D)

519 (OPEX'I MU97)

02519 (OPM;ATE LOCAI,LY)

02
o2
02

1CSFl-7374
1CVMU66CB
1CVI"fU55CD

025 r.9
02s 1-9
0 2519

10
10
10

,.0
10
t0

10

54

54
54
54
54
54
54
54
54

54

54
54
54

2CSF174 9A
2CVMU66DB
2CWfU65DD

025 19
025 19
025 19

oP-02s

t'ru97

P-3718

P-37IC

SEAL RET[,'RN TO CLEAN WASTE TK ISO VLV

MUP 1 I,IAIN IO PTJITIP

MT'P T AI,IX I.o PUI,IP

A 53

05

REQUIRED
REQIIIRED
REQTIIRED
REQUIRED
REQI.IIRED
REQI'IRED
REQUIRED
REOI,IIRED

FoR s/D
FOR S,/D
FOR s/D
FoR s/D
FOR s/D
FoR s/D
FoR s/D
FoR s/D

P-37ID

P37-1

PIfiP

PT'MP AB

A.B ON H

H

ACBE1192C 02519 (QPERATE I.OC}IJJY)

02519 (OPERATE I,OCEI,LY)
02519 (OPERATE IOCALLY}
02519 (OPERATE LOCALLY)

LEGEND

ON

REV.28

E - reguired for hot st.andby C - reguired for cold shutdom

o/F

H/L - Higrh/Low interface

4 . DD- l-3

B - valve mainEains boundary isolaEion N/A - noE. affected



4.6.DD.5 TABLE1

Detailed Analysis
FIRE HAZARDS ANAIJYSIS

SAFE SHUTDOWN A}IALYSIS
FIRE AREA : DD

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS

SYSTET'I COMPONENT DESCRIPTION CIRCUIT INTERI,OCK REQUIRED CHANGETYPE FAIL
MODE

OFF

OFF

COMPON
INFO

I.oC NQRM SHUT BACK tIP FQR JUSTIFICATION NOTES

10,53

10,53

MT'PS

NI

NNI

P3?-t

P3?1A

wc119

wc120

wc1453

MU PUMP 1

I'1I.I PMP 1 MAIN GEAR IP PMP

CIJEAN WASTE TANI€ INLET LINE ISO VIJV

CLEAN WASTE TA}IKS INLEf, LINE ISO YLV

CLEAN WST PRI DEMIN IN \rLV

wc1743

wct? 47

wc3560

PUMP

sov

1

1

t/2
t/2
tl2

2

ON TRATN 1 H

H

H

H

H

ACAC].05M

NONE

NONE

NONE

ACV1453D
ACV1453F
ACV1453G

AgVl?43G

BCV1747G

ACV3560C
ACU3560D

l-0.53

10.53

10.53
10.53

48

48

OP-0251.9 (OPERATE I,OCALLY)

02s19 (OPElr WC119)

02519 (OPEN wC120)

02519 (Cr0SE WC1453)
02519 (CLOSE wC1453)
02519 (Cr,SOE ?JC1453)

02519 (OPEI'r WC1743 )

02519 (OPmr wcL?47\

025L9 (OPEN WC3550)
-02519 (OPElr wC3560)

-02519 (MONITOR AT C4808)

OP-02519 (MONITOR AT ASP)

OP-02519 (MONITOR AT ASP)

OP-02519 (OPERATE I'CALLY) 54

Ao

o

o

C

H

H

H

FC

FCo

G

ON

ON

ON

FF

DG

FF

P371D

IS oP- 02s 19

oP- 02519

oP- 02s 19
oP- 025 19
oP- 025 19

oP-02s19

oP- o25 1 9

oP-02s19
oP-02519

(oPmr wc119)

(oPEN wcr.20)

(cr-osE wc14s3 )
(cr.osE wc14s3 )
(cr-osE wc1453 )

(oPElr wcl743)

(oPElr wcI?47)

(oPmr wc3s60)
(OPEITI wC3550 )

AS IS

10, 53
10,53
10,53

CLEAN WST RCVA TK IN \rLV

WST RCVR TK IN vtv
BYPASS 1/LV

RANGE ]ND

SOURCE RANGE IND

SOI'RCE RANGE IND

TRAIN 2 FI.OW I}ID

TRAIN 2 FI.oW ]ND

RC MU FI.oW-HI RANGE

RC MU FI-oW-IOW RANGE

FI"oW IT{DICATION

FI.oW IND (A.SP)

FloW INDICATION

FIOW II.ID (ASP)

SOV

sov

sov

al2

1/2

Ll2

IND

IND

IND

c

NI-5874A

Nr-5874C

NI -NI 2

ON

ON

-58?44

LI-SPO9B1,3

OFF -sPo981.3

H

1LNF5874G

NONE

lLRPSBO3A
T.LRPSBO3B
lI,RPSBO 3 C
AINI12O1

USE NI-58?4C
USE NT-5874C
usE Nr-5874C
USE NI.58?4C

48
48
48
48

USE NI-5874C

oP-02s19 (MONTTOR AT C4808)

NOT REOUIRED FOR S/D
NOT REOUIRED FOR S,/D

NOT REQUIRED FOR S/D
REQUIRED FOR S/D

519 (MONT LI-RC14.1
02519 (MONT Lr-RC14-1

5L9 (MONT Lr-RC14-1.
519 (MONT Lr-RCL4-L

REQUIRM FOR S/D

REQurRm FoR s/D

REQUIRED FOR S/D

REOUIRED FOR S/D

02519 (MONITOR AT ASP)

LI -RC14 - 1

LI.SPO9B3

02519 {MONITOR AT ASP)

FI -MU3 1

FI - MU34

Fr 64 25

Fr 64 35

FYI -HPO3C

FYI -HPO3C1

FYI -HPO3D

FYI -HPO3D1

LI -RC14- 1

LI-RC].4.3

LI-SPO981

LI - SPO 983

LI-SPO9B8

LI-SPO9B8A

2ILMU31A
2I,LMU318

2LI,IVIU34A
2LI,}IU34B

l"LL5425B
.TT5 721

1LL64 3 58
JT572t

1LHPO3CB

NONE

1LHPO3DB

NONE

NOI.IE

1LRC143C

1LSPO983C

NONE

1LSGLT118
LI - SPO 988

lLSGLT11B
lLSGIJTllE

IND

IND

IND

IND

IITD

IND

IIID

IND

IND

IND

IND

IND

IND

IND

FF

R

R

FF

F'F

FF

FF

FF

H

H

H

H

H

H

H

H

H

H

H

H

H

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

55
55

ASP)
ASP)

ASP)
AEP)

R

55
55

7

1

'l

"l

s6

56

56

55

56
56

55
56

PRZR LE1IEL IND

PRZR LE\IEL IND

SG1_1 START-UP

SG1-1 START-UP

SGl-1 START-UP

SG1-1 START-IIP

(AsP)

LE1IEI,

LE\IEL

LE\IEL

LEVEL

II,ID

IND (ASP)

rND (Cs761A)

IND (C5?08)

LI - SPO9B3
LI -SPO983

LI -SPO9B3
LI - SPO 9B3

LEGM.ID

B - valve mainEains boundary isoLationC - reguired tor cold shuEdownH - required for hoE suandby H/L - :High/Lrtw interface

4.DD-14

N/A - not affected

REV.28



4.5.DD.5 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : DD

TRAIN 1. IS ACCREDITED FOR SHUTDOWN

SYSTEM COMPONETT DESCRIPTIQN SITUT
MODE

FAIL
MQDE

COMPON
INFO

CIRCUIT lNTERI,oCKIPC NORM BACK I,'IP FOR REQUIRM CHANGE .rtJSTIFIC}TION NOTES

NNI

RCS

LI. SPO 9B8A

LI . SPO 989

Pr - 53 558

Pr-535581

PI -RC2B3

PI-RC2B4

PI-SP12B

PI . SP12B1

PI.SP12B2

IND

IND

IND

IND

IND

IND

IND

IND

IND

QFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

SGI-1 START.UP LEVEL IND (C5708)

SG1-1 START_UP LEVEL II.ID (C5?6].A)

RCS I.oOP 1 E(TENDED RANGE PR.ESS

ON

ON

ON

ON

ON

ON

ON

FF

FF

FF

R

1

- sPo9B1, 3

tI-sP0981,3

PI - SP].28- ].

IS

CIOSM

IS

IS

RCzOO

IS 00

o/c FC

H

H

H

H

H

H

H

H

IT

LI - SPO 9B8A

lLSGLT3 ],B

]-LP63 5 5BD
]"LP53 5 5BE

op-02519 (MONTTOR AT ASP)

-Q2519 (MONITQR AT A.SP)

I3 - 01s3,/oP- 02s 19

B3-0i.53/oP-02519

oP- 02519 (CTOSE RCr.1)

oP-02519 (CTOSE RCI-47)

MOD 84-01"85

oP-025r.9 (MONTTOR AT ASP)

usE PI-6365BL
USE PI-636581

usE Pr-536581
USE PI-635581

USE LI-SPOgB3

USE LI.SPO9B3

USE PI-636581
USE PI-635581

PI_SP1281
PI. SP128I.
PI - SP1281

02519 (MONTTOR

02519 (HONTTOR

02519 (MONITOR

02519 (HONTTOR

TE-RC3B5
TE-RC385

TE-RC385
TE_RC385

TE-RC]85
TE-RC385

TE-RC483

TE-RC483
TE-RC483

RCl].
RC11"

55

s6

56
56

56

56
55

56
q4

LOOP 1 E)(TENDED RANGE PRESS (ASP)

LOOP 1 PRESS TND

LOOP 1 PRESS IND

F'F

FF

FF

R

FF

ON

ON

ON

ON

ON

ON

ON

ON

ON

QN

ON

ON

ON

ON

ON

3LSFPT3 1A
ATSF16O3A

LtsFL602A
ltSFPT11A

NONE

1LSP1281B

NONE

BLNNILO98
BLSP12B2A
JT5722

SG1-l OUI].TI PRESS IND

SG1-1 OUTIET PRESS IND (ASP)

SG1-I OUTI,ET PRESS IND

PI - SP1281 55

519 (I,IONITOR AT ASP} 56

56
56
55

TE-RC3A6

TE.RC3B5

TE-RC4A2

TE-RC483

TI.RC382

TI-RC385

TT-RC3B5

TI-RC482

TI-RC484

RCS

RCS

RCS

RCS

RCS

LOOP

IOOP

IDOP

I,OP

tooP

NONE

NONE

NONE

AIiNNI S3 3B

IN

IN

IN

IN

ROOM

ROOM

ROOM

ROOM

HOT LEG TB{P (RM 314)

HOT LEG TE'IP (RM 303)

COLD LEG TE}.,lP (RH 314)

COLD LEG TEMP (RIiI 303)

HOT LEG TEMP (ASP)

AE

TE

TE

TE

]I.ID

IIID

I}ID

II.ID

IND

H

H

H

H

H

H

H

H

H

314 )

303)

3r.4)

303)

57

5',7

57

RCS I.0OP I HOT I,EG TEI'TP

RCS I-oOP T. HOT LEG TEMP

RCS IOOP I COLD LEG TEMP

RCS TOOP 1 COLD tEG TEI{P

PORV BISCK VLV

RCS CODE SAFE-IY VAL\IE

PRESSI'RIZER VENT HEADER CONTROIJ VIJV

PZR SI4PL CTI'.TT VNT I{DR lrLV

PZR VAPOR SMPL lrLV

PZR LIQUID SMPL VLV

PZR PORV

H/L H

H

BH

H/L H

H/L H

1CBE16O2K

NONE

NONE

2CBF].285G

02519 (CrpSE RCll)

02519 (CLoSE RCL4?)

-02519 (CIpSE RC14?)

02519 (CrnsE RC147)
-02519 (C10SE RC14?)
-02519 (crosE RC147)

-o25t9 (CIOSE RC14?)
-02s19 (Cr€SE RC147i

1I,,RPSBO7A
lI,RPSBOTB

1LTRC3B5B
1LTRC3B5C

2LTRC3B6B
2LTRC3B5C

AIiNNIS33Il
AIiNNIE33C

BINNI154D

57
5',7

57
5'.7

57
5?

5?
5?

RC11

RC13B

RC14?

RCzOO

RC23 9A

L/2 C

o/c
O/C

RC2OO

58

59

59

59
59
59

59
59

58
58

RC23 98

PC? A

C H

2CBF1125F
2CBF1].26G
2CBF1"126H

2CBF1127F
2CEF7L27G

2C\IRC2L
2CVRC2M

I,EGE}ID

sov

REV.28

DAVTS BES

H - reguired for hot standby C - required for cold shutdown H/L - High/Low incerface

4.DD-1s

H

B - valve maintains boundary isolation N,/A - not. affected



4.5.DD.6 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN A}IALYSIS
FIRE AREA : DD

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAV]S BESS

sYsrm,t COMPONB,IT

RCS

DESCRIPTION TYPE S}IUT
MODE

COMPON
INFO

LOC NORM FAIL BACK UP FOR CIRCUIT INTERI.OCK REQUIRM C}IANGE

RCl1
RC1 1

NOTES

58
58

60
50

JUSTIFICATION

RC2A

RC45O8A

RC4508B

RC4610A

RC4610B

RC4532

PZR PORV

SG I HI-PT IIE\TT \ILV

sov

sov

SOV

FC

FC

FC

FC

OFF

C

C

C

C

C

U

2

FF

FF

FF

FF

FF

FF

C o/c

RC4608B

H/L H

H/L H

tt/L H

H

BCVRC2H
BCl/RCzP

1CV45O8AC
1C1/4 6 0 8AD

1

2

C

c

1CV4508BC SPI,JRIQUS ACTUATION NOT POSSIBLE 60

SPURIOUS ACTUATION NOT POSSIBLE
SPURIOUS ACTTIATION NOT POSSIBLE

SPURIOUS ACruATION NOT POSSIBLE

SPURIOUS A(TUATION NOT POSSIBLE
SPURIOUS ACTUATION NOT POSSIBI,E

60
60

HI-PT VENT \rLV

HI-PT VENT \ILV

HI_PT VEX{T \rLV

LEG SG1-2 SHPL VLV

I-evel Indicat.or

Level IndicaLor

I-eve1 Indicator
Level- Indicator
L€vel Switch

L€ve1 Swicch

Leve1 Transmitter

I-€ve1 Transmitter

I-evel" 'Iransmi-tter

Level TransmitEer

vessel Press Indicator
vessel Press Indicator
vessel Press Indicator
vessel Press Indicator
vessel Press Swilch

Vessel Press Ssitch

sov

sov

608A

6 10B

510A

00

I]H

LH

D

D

2Cv46t oAC
2gv461oAD

SG2

SFAS C}I.2 LOGIC PANEL

SFAS OI.1 ITGIC PANEL

SFAS CH.3 TOGIC PANET

SFAS CH.4 I.OGIC PANET

sG Auto Essen l€ve1 control

SG Auto Essen I-evel Control

2CV461oBC

2CV46328
2(]'14632D
zr'r4632F

2gY207A

fUIAU/A

3CY]O7A

4CY4O7A

1CLY6453A
1CtY545 3B

2CLY6454A
zCLv6454B

AISFI.6OlA

BLSFl651A

ALSF15O3A

BLSF].6534

A],sFs 8 1 1A

BLSFs821A

1I*SFLT11A

2LSFLT21A

3I,SFI,T31A

4LSFLT41A

ALSFl5O1A

BLSF165 1A

ATSF15O3A

BLSF1553A

AISFs812A

BLSF5822A

oP-02519
oP-02519
oP-02519

SFAS

SFAS

(ctosE RC147)
(crosE RC147)
(cr.osE RC147)

60

59
59
59

c5755D

c5762D

c5? 6 3D

c5765D

HIS6453

PNL

PNIJ

PNIJ

PNL

7/2

tl2

L/2

t/2

I,I 152 5A

LI 152 58

Lr 15 25D

LSL1525AI

LSL1525B1

LT1525A

LT1525B

LTt 525C

LT1525D

Pr20 00

Pr20 01

Pt2002

Pr20 03

PSH2000B

PSH2OOlB

t/2
L/2

t/2
L/2

tl2
rl2
7/2

t/2
L/2

L/2

t/2

r/2
al2

L/2

ACTUATED

ACruATED

ASruATED

ASruATED

ACTUATED
ACTUATED

ACTUATED
ACTUATM

AC?UATED

ACTUATM

ACTUATED

ACruATED

ACTUATED

Aqrt,ATED

AffUATED

ACTUATED

ACTUATM

ACTUATM

ACTUATED

A TUATM

ACN]ATED

ACTUATED

ACTSATED

ASUATED

OFF

QFF

OFF

QFF

OFF

OFF

SFAS

SFAS

SFAS

SFAS

SFAS

SFAS

SFAS

SFAS

SFAS

SFAS

SFAS

SFAS

SFAS

FF

FF

FF

FF'

FF

FF

FF

FF

OFF

OFF

OFF'

QFF

OFF

OFF

OF'F

QFF

OFF

OFF

OFF

OFF

OFF

OFF

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

E

H

H

H

31

31

31

31
31

31
3L

31

3L

31

31"

31

31

31

31"

31

31

31

31

31

31

31

31

HI S6454 HIS L/2

LI

LI

LI

LI

LSL

LSL

LT

PI

PI

PI

PI

PSlI

PSH

OFF

BWST

BWST

BWST

BWST

gltirr

CTMT

ffI1.tT

gIMT

CT!.{T

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

LEGEND

B - valve maintains boundary isoLationC - required for cold shutdounH - reguired for hot standby H/L - High/Lov interface

4.DD-16

N/A - not affected

REV.28



4.5.DD.6 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYS]S

SAFE SHUTDOWN A}TALYSIS
FIRE AREA : DD

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BES

sYsTm4 COMPONE}N DESCRIPTION LOC TRN

RSH

HIS

HIS

tl2

LLT

I,1,7

LLT

LLT

I,],7

LtT

tLT

LLT

NORI{
MODE

FAIL
MODE

BACK I'P FOR CIRCUIT INTERI-OCK REQUIRM C}IANGESHUT COMPON
INFO

JUSTIFICATION NOTES

SFRCS HISlO OB

HI S1O OC

HISlOlB

Hrs101c

HIS3 8 6 9B

Hrs3870B

HIS6 1 1B

Hrs540 1

Hrs54 03

I,LTSP9A6

LLTSP9A?

I,LTSP9A8

LLTSP9A9

II,TSP985

LLTSP9B?

LLTSP98S

LLTSP9B9

LEGEID

vessel Press xmtr

vessel Press xmtr

vessel Press XmEr

gnlT Vessel Press xmtr

gffit vessel Radiat.ion Ind
gtt'llt vessel- Fadiation rnd

CTMT vesseL Radiation Ind
gflr,IT vessel Radiation Ind

CTMT vessel Radiation sril

CTMT Vessel Radiation Sw

I.OGIC CH' 2 TRIP BIOCK,/PERHISSIVE

I.OGIC CH 4 TRIP BIOCK/PERHISSIVE

sG2

SG2

SG2

SG1

sGl

sG1

sGl

I.OGIC CH 1 TRIP BI.OCK/PERMISSIVE HIS

I.OGIC CH 3 TRIP BI.OCK/PERMISSIVE HIS

CIRSUIT AF3859 (AFP-1 TO SG-2) HIS

CIRCTIIT AF387O (AFP-1 TO SG-1}

CIRCUIT MS611 (SG-]. DRAIN STOP)

1/3 MANI,IAL START AFFT-1 C57O?

cr r/3 MAN srRT AFpr-1 & rsol. sG-1 c57

PT2 000

PTz 00 I
PTz 002

PT2003

Rr2004

Rr2005

Rrz006

Rr2007

RsH2004A

RSH2005A

L/2

t/2
t/2
a/2

L/2

t/2
r/2
L/2

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ON

ACTUATED

ALIUAIU

ACTUATM

ACTUATM

ACTUATED

ACruATM

ACruATED

ACTIJATED

ACTIiATED

ASIUATED

PT

PT

PT

PT

RI

RI

RI

RI

v

EE

EE

CC

FF

FF

FF

FF

FFRSH2

OFF

OFF

OFF

OFF

OFF H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

1tSFPT12A

2tSFPTz2A

3LSFPT32A

4LSFPT42A

ALSF15O1A

BLSF165 1A

ALSF16O3A

BLSF].6534

ALSFs813A

BLSFs823A

SFAS 31

31

31

3L

31

3L

31

31

31

31

SFAS

SFAS

SFAS

SFAS

SFAS

OFF

OFF

OFF

u!!

ON

ON

ON

OFF

OFF

2CRC2121A
2CRC21218

2CRC214r-A
2CRC21418

1CRC2 1 1 1A
1CRC2 ]- 1 1EI

1CRC2131A
LgRczt"318

1CRSCC2lA
].CRSCC23A

1eRSCC21A
1CRSCC23A

1CRSCC11A
1CRSCC13A

1CRSCC11A
1CRSCC13A

lCRSCCl].A
1CRSCCl.3A

SFRCS ACTUATM
SFRCS ACTUATM

SFRCS ACTUATE
SFRCS ACruATM

SFRCS ACTUATED
SFRCS ACTUATM

4'.7

47

47
4'l

41
4'7

41
47

41
4"1

47
47

47

47
47

FF

FF

FF

FF

FF

FF

FF

ON

ON

OFF

OFF

OFF

OFF

ON

SFRCS ACTUATED
SFRCS ACTUATM

SFRCS ACTUATED
SERCS ACTUATED

GIlSU

cll 3 su

o{2su
GI 4SU

CTI 2 SU

CTT 4 SU

cHISU
cH3SU

LEVEL

LEVEL

LE\IEL

LEVEL

IJSVEL

LS/SL

I,E\TEL

I,E\TEL

XIVITR

XHTR

XMIR

)$ltTR

XI"ITR

]fiTR

XIITR

XMTR

1/2

1/2

a/2

Ll2

L/2

r/2
1/2

1I-SGLTI1A

ltSGtT3 1A

2LSGLT214

2LSGLT41A

2],SG],T218

2LSGLT4lB

1LSGLT11I}

1LSGLT3 18

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

ACTUATED

ACTUATED

ACTTIATE

ACTUATM

ACTUATED

A TUATED

ASNIATM

ACTUATED

D

D

D

SFRCS ASrUATED
SFRCS ACTUATED

SF'RCS A TUATED
SFRCS ASrUATED

SFRCS ASTUATED
SFRCS ACTUATED

SFRCS ACTUATM
SFRCS ACTUATED

47

47

47

47

4'7

4't

47

D

D

D

D

ON

ON

ON

ON

ON

B - valve maintains boundary isolationH/L - High/Low interfaceH - reguired for hot standby C - required for co1d shutdom

4.DD-17

N/A - not affected

REV.28



4.6.DD.6 TABLE1

Detailed Analysis

FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FTRE AREA : DD

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BESS

COMPONETIT DESCRIPTION NORM
MODE

SHUT
MODE

FAlL
MODE

BACK UP FOR CIRCUIT INTERIOCK REQUIRED CI]ANGETYPE LOC

PDS

PDS

PDS

PDS

PDS

PDS

PDS

PDS

PS

PS

PS

PS

PS

DC

PS

PS

PS

PS

PS

PS

PS

COMPON
INFO

,JUSTIFICATION NOTES

SFRCS CI{ 2

clt 4

CH1

CH3

G{1

GI 3

PDS2585A

PDSz 6 I 58

PDS2 6 8 sC

M}I

MN

HN

r{N

HN

PRESSI,'RE

PRESSURE

PRESSURE

PRESSURE

PRESSTIRE

SWITCH

SWITCH

SWITCH

SWITCI{

SWITCI{

OPEbI

OPE{

OPB{

OPE}I

oPmi

t/2

L/2

t/2
L/2

L/2

L/2

t/2
tl2
1/2

Ll2

t/2
L/2

t/?
L/2

r/2

OPEN

OPEN

OPEN

QPEN

QPEN

OPEI

OPMI

OPBI

OPE{

ASIUATED

ACTUATED

ACTUATED
ACTUATED

ACTUATED

ASrUATED
ASrUATED

ACTUATED

ASIUATM

ACTUATM

ACTUATM

ACTUAT@

ACT'UATED

ACTUATM

ACTUATM

ACTUATED

A TUATED

ACTUATED

ACTUATED

ACTUATED

ACTUATED

ACTUATM

ACTUATED

ACTUATM

ACTIJATED

ACTUATED

INITIATION
INITIATION

INITIATION

INITIATION

INITIATION

FW < SG2

FW < SG2

FW < SG2

FH < SG2

FI{ < SG1

II

II

II

II

EE

EE

EE

EE

EE

EE

EE

EE

EE

r/2
L/2

L/2

Tl2

Ll2

C

C H

H

H

}I

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

]i

H

H

H

H

H

H

H

47

47

47
47

47

2CRCPD2].B

2CRCPD4lB

lCRCPDlT"C
1CRCPD11D

1CRCPD31C

1CRCPD118
1CRCPD11E

1G,CPD318

2CRCPD21C

2CRCPD41C

2CRCPS2lL

2CRCPS21L

2CRCPS4].L

2CRCPS41I.

2CRCPS21L

2CRCPS2lL

2CRCPS41L

2CRCPS41L

lCRCPS11L

1CRCPS11L

lCRCPS3II,

lCRCPS3 1L

!.cRCPSlLL

i.CRCPS].I.IJ

lCRCPS3 1t
l-CRCPS3LL

1CRCPM118
1SRCPM11C

zCRCPM218

1CRCPM318

2CRCPM418

SFRCS

SFRCS

SF'RCS
SERCS

SERCS

SFRCS
SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

C

C

c

c

PDS2685D

PDS2686A

PDS25868

PDS2685C

PDS2686D

PS3687A

PS368?C

PS3587E

PS3687G

PS3587K

PS3 6 8?L

Ps3 6 8?H

PS3587N

PS3 68 98

PS3689D

PS3589F

PS3689H

DCa<aoY

PS3589L

PS3689M

PS3589N

RCPMI

RCPM2

RCPM3

RCPM4

47
47

sws P180

P3

LEGEMD

MN Ft.I < SG1 PRESSI.'RE SWITCT{

I'OI FW < SG1 PRESSI.IRE SWITG{

I.IN FTJ < SG1 PRESSURE SWITGI

HN STT.I LIME 2 PRESSI'RE SWITS{

MN ST!,I LINE 1 PRESSIJRE SV{ITSH

MN STM LINE 2 PRESSI,'RE SWITCH

MN STU LINE 1 PRESSI'IRE SWITCH

MN STH LINE 2 PRESSI'RE SWITCH

MN STT'1 LINE 2 PFJSSIJRE SWITCH

MN STT4 IINE 2 PRESSURE SWITCH

MN SII,I tlNE 2 PRESSTIRE SWITCH

MS LINE 1 PRESSURE SWITCII

MS LINE 2 PRESSURE SWITC}I

MS LINE 1 PRESSURE SWITCH

MS LINE 2 PRESSURE SWITCTI

MS LTNE 1 PRESSI'RE SWITC1I

MS LINE ]. PR.ESSI,'R-E SWITO{

MS LINE 1 PRESSTJRE SWITS{

MS LINE 1 PRESSURE SWITCH

RCP UQNITOR REI"AY COI{TACT

2 RCP MONITOR REIAY COMTACT

3 RCP I,IONITOR REIAY CONTACT

4 RCP HONI?OR REI.AY CONTACT

SW PUMP

sw PIIMP 1

C

PUMP BD OFF

PIJMP BF

C

SWS TRATN 1&2

-02519 (XFER TO IPCAI" CONIROL)

NOT RE0UIRED FOR S/D
NOT REQUIRM FOR S/D

OP.02519 (XFER TO I.OCAL CONTROL) 51

ON
ON

ON

ON

ON

LOOP
LOOP

I.QOP

I-oOP

I-oOP

47

47

47

4't

47

47

47

47

47

47

47

47

47

4't

47

47

47

47

C

CH

CH

CH

GI

CH

GI

CH

CH

cI{

CH

CH

s
c5{

4

2

2

2

2

4

4

1

1

3

3

1

I
3

1

C

C

c

C

C

C

C

L

C

c

C

C

C

C

C

C

C

C

C

C

C

C

C

c

EE

EE

EE

SFRCS

SFRCS

SFRCS

SFRCS

SF'RCS

SFRCS
SFRCS

SERCS

SFRCS

SFRCS

1/2 c

C

ACAC2OlB
ACAC201C

1CAC1O78

H - required for hot standby C - required for cold shutdown

L/2

o/F

H/L - High/Low interface
4.DD_18

B - valve maintains boundary isolation N/A - not affect.ed

REV. 28



DAVIS BES4.5.DD.6 TA-BLE1

Detailed Analysis
FIRE HAZARDS ANALYSTS

SAFE SHUTDOWN A}TALYSIS
FIRE AREA : DD

TRAIN 1 ]S ACCREDTTED FOR SHUTDOWN

PI]MP

PIJI4P

SOV

MoV

MOV

MOV

sov

sov

MOV

MOV

MOV

HAN

MAN

MAN

SYSTEI COMPONENT

P]

P3-3

sw1382

sw13 99

swl424

sw1429

DESCRIPTION roc NORM

BF

SI{UT
MODE

FAIL
MQDE

BACK UP FOR

OFF

OFF P3-1, P3-2

CIRCUIT I}TIERLOCK REQUIRED C}{ANGECOHPON
INFO

JUSTlFlCATTON NOTES

PI.IMP 1

PUMP 3

SIRH CABINET

VOLII{ETER AT C5?15

F

c

ON

ON

U

H

HF

H

H

H

H

o

s6)
s6)

o/c

1CAC1O7C
1CAC1O7F

-025l-9-(XFER TO LOCA-L CONTROL) oP-02519 (XFER TO LOCAL CQMTROLI
-02519 (XFER TO I.OCAI CONTROL) OP-02519 (XFER TO I.OCAL CONIROL)

61
51

BF rl2

A

1CAC1O9B
1CAC1O9C
lCAC].09D
1CAC109G
lCACD4E

o25t9
02s 19
025 19
025 t"9
025t 9

TO
TO
TO
TO
TO

I.OCAL
I.OCAI
I.OCAL
IOCAL
ITCgL

oP-02s19
oP-02519
oP-02519
oP-02s19
oP-02s19

I.oCAL
IJOCAL
I.oCAL
IOCEJ,

(XFER
(XFER
(XFER
(XFER
(XFER

CONTROL}
CONTROL}
CONTROL)
cot{rRol,)
CONTR,OL}

(XFER TO
(XFER TO
(XFER TO
(xFm To
(XFER TO

LSOT

I.OST DIIP
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, partial suppression, and exemption request.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the three-phase motor-operated 
 component are the same, spurious operation is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals, the 
 minimum requirements of NRC IEN 84-09 are met).  

 
(This note cannot be referenced for control circuits susceptible to maloperation 
due to shorts, opens, or grounds or to High/Low Interface valves where multiple 
faults are considered).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1 and Motor Control Centers (supplied from E1 & F1) which will 
prevent upstream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15  
E11C   E12B   E16A   F11C   F12C   F16A  
E11D   E14     F12A   F14  

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA DD TABLE 1 NOTES 
 

 
 4.DD-21 FHAR Rev 27 10/2016 

 
9.  NOT USED  
 
10.  RCP Seal Integrity is maintained by re-establishing Seal Return, Seal Injection and 
 Letdown.  Inventory Control will be maintained using Makeup Train 1 and Letdown.  
 
11.  MUPS is assured for SSD; therefore this component is not needed for SSD.  
 
12.  The AFW Pump 1 Discharge to SG 2 Valve AF3869 is normally closed.  This valve could 
 spuriously open and will need to be manually closed to prevent overfilling SG-2, after 
 operating the LOCAL/REMOTE disconnect switch in CDE11E.     
 
13.  The AFW Pump 1 Discharge to SG 1 Valve AF3870 is normally open and required to be 
 open for Safe Shutdown.  This valve could spuriously close thereby stopping flow to  

SG 1.  Therefore, Trip Breaker D107 at D1PA and open AF3870.  
 
14.  AFW Pump 2 Discharge to SG 1 Valve AF3871 is normally closed.  This valve could 
 spuriously open.  AFW Pump 2 Discharge to SG 2 Valve AF3872 is normally open and 
 AFPT 2 P14-2 could start on SFRCS actuation.  In order to avoid overfilling either steam 
 generator, trip the throttle valve on AFPT 2.  
 
15.  The AFW to SG 1 Isolation Valve AF608 is normally open and required to be open for 
 Safe Shutdown.  The Control Circuit is normally isolated by a separate control switch in 
 the Control Room.  A review of the circuits shows, with the circuit isolated, spurious 
 closure would require two hot shorts which is not considered credible.  Therefore, no 
 actions are required.  
 
16.  The AFWP 1 Flow Control Valve AF6452 is open and required to modulate for Safe 
 Shutdown.  A review of the circuit in this fire area shows that the potential exists for loss 
 of control to this valve.  Therefore, fail open this valve by depowering the valve at D1P 
 (Breaker D1P3) and use ICS038B via manual control at the ASP to control SG 1 level.   
 A review of the circuit for AFPT 1 Steam Admin Valve ICS038B shows that manual  
 control of ICS038B can be regained at the ASP by transferring control at the ASP.  
 
17.  The AFPT Main Steam Inlet Valve MS106 is normally closed and is required to be open 
 for Safe Shutdown.  A review of the circuit in the fire area shows that a fire in this area 
 could prevent the opening of or spuriously close MS106.  Therefore, trip Breaker D135  
 at D1NA and open MS106.  
 
18.  The AFPT 1-2 Main Steam Cross-Connect Valve MS107A is normally open to provide a  
 steam supply to AFPT 1-2.  For a fire in this area, no credit is taken for AFPT 1-2 and  
 the steam output from SG 1-1 is such that it’s capacity is sufficient to run the AFW Pump 
 Turbine 1-1 even with flow through MS107A.  During cooldown at lower temperatures, 
 the flow diversion could effect AFPT Pump 1 capacity.  With the throttle valve for  

AFPT 1-2 tripped, steam flow past MS107A will be insignificant.  Therefore, no action is 
 required.  
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The AFPT 1-1 Main Steam Cross-Connect Valve MS106A is normally open to provide a 
steam supply to AFPT 1-1 for a fire in this area.  No credit is taken for SG 2, since any 
steam from SG 2 to AFPT 1-1 will not affect the operation of AFPT 1-1 and AFPT 1-2 is 
tripped to prevent overfilling SG 2.  Therefore, no action is required.  

 
19.  The AFWP Turbine 1 Steam Admission Valve MS5889A is an air-operated valve which 
 is normally closed and required to be open for Safe Shutdown.  Review of the circuit 
 indicates a hot short can prevent the valve from opening.  Fail open the valve by 
 isolating and venting the air off the valve.  
 
20.  Containment Air Cooler Fan C1-1 is required for Safe Shutdown.  A review of the circuit 
 indicates that the potential exists for loss of control as well as spurious stopping of Fan 
 C1-1, for a fire in this area.  The control circuits can be isolated by manually placing the 
 disconnect switch in Cabinet CDE12A-1 in the LOCAL position.  CAC Fan C1-1 can be 
 manually started in slow speed by placing the control switch on the BE1401 door in the 
 SLOW position.  
 
21.  A review of the circuits shows that spurious operation (either open or closed) and loss of  
 control is possible.  RCS inventory control is maintained by a controlled plant cooldown if 
 letdown is not available.  Although RCP seal injection and letdown are not required for  
 safe shutdown, they are detailed in the FHAR because availability of these systems 
 simplifies safe shutdown and results in enhanced plant control 
  For restoring Letdown, trip Breaker BF1227 at F12A and open CC1409.  
 
22.  The CCW Inlet Isolation Valves CC1411A, B and Outlet Isolation Valves CC1407A, B 
 are normally open and required to be open for Safe Shutdown to restore Letdown.  A 
 review of the circuits shows that spurious closure is possible.  For restoring Letdown, trip 
 the respective breakers and open/verify open CC1407A, B, and CC1411A, B.  
 
23.  The CCW Return Header 1 Valve CC2645 is normally open and required to be open to 
 provide cooling to the Seal Return Coolers.  A review of the circuits shows that spurious 
 closure is possible.  Open Breaker BE1161 at E11D and open/verify open CC2645.  
 
24.  The DHR Cooler 1-1 Isolation Valve CC1467 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown (See Note 26).  
 
25.  Not Used  
 
26.  The CCW to Nonessential Isolation Valve CC1495 is normally opened and required to 
 be open for Seal Return.  A review of the circuits indicates that a hot short may cause 
 this valve to remain open.  CC1495 is air-operated and fails closed on loss of air.  
 Manual bypass Valve CC43 will be opened when the DHR coolers are not in service.  
 (NOTE:  Verify CC1467(CC1469) is closed before opening CC43 and that CC42 
 (manual isolation valve) and CC43 are closed before opening CC1467(CC1469). 
 
27.  The CCW Line 1 Inlet and Return Isolation Valves CC5095 and CC5097 are normally 
 open and required to be open to provide cooling for Letdown Coolers.  A review of the 
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 circuits indicates that spurious closure is possible.  Trip breakers BE1226 and BE1227 at 
 E12A and manually open CC5095 and CC5097.  
 
28.  CCW Pump P43-1 is aligned to CCW Train 1 and is required to be operable for Safe 
 Shutdown.  Based on a review of the circuits, control of the pump can be regained  
 locally after operation of disconnect switch at C1 Bus.  
 
29.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01A, 
 CF01B before going below 700 psig.  
 
30.  The Control Room Emergency Ventilation System (CREVS) is required to be operable to 
 maintain Control Room habitability.  If CREVS is lost, the operators can evacuate the 
 Control Room for a fire in this area and shut down the plant from outside the Control 
 Room.  
 
31.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication. (See Note 12).  
 

Due to loss of power to Train 1, (Ch 1/3), Train 2 (Ch 2/4), and loss of SFAS prefab 
 cables, SFAS could actuate.  This actuation could operate the following components:  
 

COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530,1531 CS Iso Vlv Open Stop P56-1, 2 
P42-2 LPI Pump 2 On Trip Bkr AD112 at D1 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1 
P56-2 CS Pump 2 On Trip Bkr BF111 at F1 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
P58-2 HPI Pump 2 On Trip Bkr AD111 at D1 
CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Close then Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
32.  The LPI Line 1 Valve DH01B is normally open and is required to be open for Cold 
 Shutdown.  The control circuit is normally isolated by an isolation switch in the Control 
 Room and a review of the circuits show with the circuit isolated, spurious closure is not 
 possible.  However, control and indication can be maintained by operating Disconnect 
 Switch CDE-11A which will provide control and indication at local controller.  
 
33.  NOT USED  
 
34.  To prevent spurious operation of Valves DH09A, DH7A, and DH7B are deenergized.  
 
35.  The DH Normal Suction Valves DH11 and DH12 are normally closed and depowered 
 during plant operation.  A review of the circuits indicates loss of control power is 
 possible.  Since the DHR System is only required operable for Cold Shutdown, manually 
 open Inlet Isolation Valves (DH11 & 12) or Bypass Valves DH21 & DH23.  
 
36.  The Decay Heat Removal (DHR) Suction 1 Valve DH1517 is closed during normal 
 operation but required open for DHR Cold Shutdown.  A review of the circuits indicates 
 the Disconnect Switch at CDE-11D will regain local control at NVDH1517.  Transfer 
 Disconnect Switch to local.  (NOTE:  DH2733 should be verified closed prior to opening 
 DH1517).   
 
37.  The Decay Heat Pump 1 BWST Suction Valve DH2733 is normally open but required to 
 be closed prior to going into DHR cooldown.  A review of the circuits indicates control of 
 the valve may be lost.  Therefore, trip Breaker BE1121 at MCC E11A and close 
 DH2733.  Due to the torque/limit switches possibly being bypassed by a hot short, the 
 valve operator may be damaged.  If this occurs, procedures instruct plant personnel to 
 remove the operator, replace it with a dedicated spare operator, and then manually close 
 the valve.  Since this valve is only needed to go to cold shutdown, GL 86-10 allows 
 repairs to be made.  
 
38.  DH Auxiliary Spray Stop Valve (DH2735) and Throttle Valve (DH2736) are normally 
 closed and one of them is to be closed when starting DHR Cooldown, to prevent 
 Pressurizer Quenching.  A review of the circuits indicates that 2 hot shorts (1 per valve) 
 are required for both valves to spuriously open.  This is not a credible event.  (NOTE:  If 
 Aux Spray is required, local control can be regained by transferring the Disconnect 
 Switches (CDE-11B-1 for DH2735 and CDF-11A-2 for DH2736) to local and using Local 
 Switches NVDH2735 and NVDH2736).  
 
39.  The LPI/HPI Crosstie Valve DH64 is normally closed and is required closed for DHR 
 Cooldown.  A review of the circuit indicates spurious opening is possible.  Transfer  
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 control on CDE-11E to local and verify DH64 is closed prior to use of DHR.  Due to the 
 torque/limit switches possibly being bypassed by a hot short, the valve operator may be 
 damaged.  If this occurs, procedures instruct plant personnel to remove the operator, 
 replace it with a dedicated spare operator and then manually close the valve.  Since this 
 valve is only needed to go to cold shutdown, GL 86-10 allows repairs to be made.  
 
40.  DHR Pump 1 P42-1 is required to be operable for cooldown to Cold Shutdown.  A review 
 of the circuit indicated the pump could spuriously start or be made inoperable.  However, 
 local control can be regained by transferring the Disconnect Switches to local at C1 and 
 using the local controller to start the pump.  
 
41.  Letdown Cooler Inlet Valve MU02B is normally open and needed open to restore 
 Letdown.  A review of the circuits indicates that control power is lost in this fire area but 
 can be regained locally by transferring the disconnect switch to local.  Transfer 
 Disconnect Switch on CDE-11B-1 to local and control MU02B at MCC E11B.  
 
42.  The EDG 1 Air Start Solenoid Valves DA1147A/B are normally closed and are required 
 to open to provide starting air to the air motors.  A review of the circuits indicates the 
 circuits can be disconnected from the Cable Spread Area and Control Room.  
 Disconnect and repower the circuits using the disconnect switch at C3621 and start 
 diesel locally.  
 
43.  Emergency Diesel Generator 1 is normally stopped and is required to run due to Loss of 
 Offsite Power.  Disconnects and redundant fuses are installed to allow isolation at CSR 
 or CTRL Room.  Disconnect and repower the circuits using the disconnect at C3621.  
 Operate the Diesel locally.  
 
44.  Essential Power supplies C1 and E1 are required to be operable for Safe Shutdown.  A 
 review of the circuits indicates that not all of the circuits can be isolated from the Cable 
 Spread Room or Control Room.  The Ammeter circuit for E1 is from a current 
 transformer.  A short or open on this circuit will not affect E1 (loss of indication only).  
 Disconnect Control Room circuits by locally operating disconnect switch at C1 and E1.   
 
45.  Neutron Flux Monitoring Cabinet (Ch 1)(C4808) is required to provide Source Range 
 Indication for a fire in the Control/Cable Spread Room.  

 
Monitor source range indication at C4808 (Room 402).  

 
46.  Control Cabinets C5759C, CC5763A, C5799, and C5760D provide power to NNI 
 Instrumentation.  However, redundant NNI Instrumentation is available at the Auxiliary  
 Shutdown Panel (C3630).  
 
47.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS:  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost. 
  
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
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Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW Flow to the accredited steam generator may be required.  

 
48.  Reactor Protection System Panel and Source Range Monitoring NI-NI2 and NI-5874A 
 are required to be operable to monitor source range flux.  A failure of the circuits would 
 disable monitoring capability in the Control Room.  Monitor Source Range at C4808  

(NI-5874C)(See Note 45).  
 
49.  The Low Voltage Switchgear Room 429 HVAC Damper HV5305A & B are normally 
 closed and required to be open for Safe Shutdown.  A review of the circuits indicates  
 loss of power to the dampers is possible.  Analysis shows that only 1 damper has to be 
 opened manually after 1-hour.  Open HV5305B.  
 
50.  Atmospheric Vent Valve ICS11B is normally closed and is required to be throttled for 
 Safe Shutdown.  A circuit failure or loss of air can disable the remote operation of this 
 valve.  SFRCS actuation will ensure the valve remains closed until local manual action is 
 taken.  The Main Steam Safety Line Valves will provide a steam release path until local 
 manual control for ICS11B is achieved.  Manually operate ICS11B in Room 500.  
 
51.  The Main Steam Isolation Valves (MSIV) MS100 and MS101 are normally open and 
 required to be closed for Safe Shutdown.  Each MSIV has 5 separate solenoids which 
 need to be open for the MSIV to remain open.  A review of the circuits for the solenoid 
 shows that a credible number of hot shorts to [reopen or] keep the MSIV’s open is not 
 possible.  Closing the MSIV’s in the Control Room before leaving and de-energizing YE2 
 and YF2 by opening Breakers BE1180 on E11B and BF1101 on F11A, or its upstream 
 supply, (de-energizing Ch 3/4 of SFRCS) (See Note 47) to de-energize the solenoid 
 valves will close MS100 and MS101.  
 
52.  In order to reduce water to the Clean Waste Receiver Tanks, align Makeup Pump P37-1 
 Recirc to the BWST.  Manually open HP29, and HP1556 and then open MU208 and 
 close MU206.  
 
53.  Seal Injection, Seal Return and Letdown (including lineup to Clean Waste Receiver 
 Tanks) are required for Safe Shutdown for a fire in this area.  A review of the circuits for 
 the following valves indicate manual operation is required:  
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COMPONENT DESCRIPTION ACTION 
   
MU10A Mxd Bed 1-1 LtDn In Vlv Trip Bkr BE2262 at E22B & 

Open MU10A 
MU11 Letdown to Radwaste 3-Way-Vlv Trip Bkr BE2278 at E22B & 

Align MU11 to the CWRT 
MU19 Seal Inj Inlet Iso Vlv Close MU214 and Throttle 

MU216 
MU97 Seal Rtn to Cln Wst Tk Iso Vlv Open 
MU182 Seal Rtn to Mkup Tk Iso Vlv Close 
MU6405 RC MU Pump 1-1 Suction Vlv Verify Open 
MU6407 Makeup Recirc Iso Vlv Verify Open 
MU6408 Makeup Cross-Connect Iso Vlv Verify Open 
MU6409 Makeup Cross-Connect Iso Vlv Verify Open 
MU6420 MU32 Bypass Valve Verify Open 
MU6421 Makeup CTMT Iso Valve Verify Close 
MU6422 Makeup CTMT Iso Vlv Verify Open 
WC119 Cln Wst Tk In Iso Vlv Open 
WC120 Cln Wst Tk In Iso Vlv Open 
WC1453 Cln Wste Pri Demin Inlet Vlv Close 
WC1743 Cln Wste Recvr Tk Iso Vlv Open 
WC1747 Cln Wste Recvr Tk Iso Vlv Open 
WC3560 Degasifier Bypass Valve Open 

 
 
54.  The Makeup Pump 1 (P37-1) and its Lube Oil Pumps P-371B & D are required to be 
 available for Safe Shutdown for a fire in this area.  A review of the circuits indicates that 
 control of the pumps can be regained locally after transferring the disconnects.  Operate 
 the pumps locally.  (NOTE:  Since Lube Oil Pump P-371B is available, Lube Oil Pump  

P-371C is not required.)  
 
55.  Makeup Flow Indicators FI-6435 are used to monitor makeup flow.  A review of the 
 circuits indicates that FI-6425 and FI-6435 may not work.  Monitor Pressurizer Level via 
 LI-RC14-1 at the ASP as an indirect means of measuring makeup flow.  
 
56.  Pressurizer Level, Pressurizer Pressure, SG1-1 Startup Level, SG 1-1 Pressure 
 Indication, RCS Loop 1 Pressure, and SG 2 Startup Level and SG 2 Pressure Indication 
 will be monitored at the Auxiliary Shutdown Panel (ASP).  The SG 1 Level and Pressure 
 indicators on the ASP are used to read the SG 2 Level and Pressure by transferring the 
 two-position selector switch on the ASP from SG 1 to SG 2.  The cable/connector for the 
 SG 2 pressure signal is manually connected to the selector switch only during unit 
 shutdown (for testing) or during a fire event to ensure that channel separation is 
 maintained.  This type of repair is similar to the repair for Hot and Cold Leg Temperature 
 instrumentation documented in the NRC SER (Ref. 2.5.R).  
 
57.  RCS Loop 1 Hot and Cold Leg Temperatures and RCS Loop 2 Hot and Cold Leg 
 Temperatures will be monitored locally using a portable instrument.  Acceptability of this 
 repair is documented in the NRC SER (Ref. 2.5.R).  
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58.  The Pilot-Operated Relief Valve (PORV) RC2A is normally closed and is required to 
 remain closed to preclude RCS Blowdown to the Pressurizer Quench Tank.  Review of 
 the circuits shows that a fire-induced failure of cables for the PORV could result in the 
 inadvertent spurious opening of the valve.  

 
The PORV Block Valve RC11 is normally open and is required closed for Shutdown 
purposes in the event the PORV spuriously opens.  Therefore, in the event of a fire in 
the Cable Spreading Room or Control Room, Valve RC11 should be closed by means of 
the Control Switch HIS-RC11 (C5705) prior to evacuating the Control Room.  
Afterwards, the circuits need to be isolated from the influence of a fire by operating a 
Disconnect Switch at CDE-16B, thus ensuring control and indication at MCC E16B.  

 
59.  Valves RC200, RC239A, RC239B, and RC4632 may be affected by a fire in this area.  
 Manual Valve RC147 (located in Containment, outside the D-Ring) will be closed to 
 provide a High/Low Pressure lnterface.  This manual action need not be taken for 

 8-hours because the Quench Tank has sufficient capacity to hold the discharge from 
 this line for at least 8-hours.  Even if this flow path were opened, no unrecoverable 
 condition would result because the restricting orifice is sized such that one Makeup 
 Pump could easily handle the flow.  
 
60.  RCS Loop 1 and Loop 2 High Point Vent Valves (RC4608A, B and RC4610A, B 
 respectively) are normally closed and are required to remain closed in order to prevent 
 uncontrolled blowdown via the High Point Vents.  Each pair of valves per loop are in 
 series and both would be required to open for blowdown to the containment atmosphere 
 to occur.  

 
Fire damage to the D cable for Valves RC4608A and RC4610A cannot spuriously open 
the respective valve due to the open control switch in the Control Room.  Hence, fire 
damage to these cables is inconsequential with regards to breach of a High/Low 
Pressure Interface.  

 
In order for spurious actuation of Valves RC4608A, B or RC4610A, B to occur, 2 
concurrent hot shorts of the proper polarity without grounding to the C cable would be 
required.  Since these valves are aligned in series, an inadvertent breach of a High/Low 
Pressure Interface could only occur in the event of 4 specific concurrent hot shorts of the 
proper polarity.  Such an occurrence is not credible.  Loss of control power to C5799 will 
cause loss of power to RC4608A, B which cannot cause spurious opening of the valves.  
 
Hence, fire damage of the cables for RC4608A, B and RC4610A, B is concluded not to 
be a concern from the point of view of breaching a High/Low Pressure Interface.  

 
61.  Either SWS Pump P3-1 or P3-3, whichever is aligned to Train 1 SWS at the time of the 
 fire, is required for Safe Shutdown.  A review of the circuits shows that control can be 
 regained locally by Disconnecting the Control Room circuits (DSA and DSB Switch at 
 C1) and controlling the pump locally.  (NOTE:  For P3-3, also transfer disconnect at CD 
 and reclose Breaker ACD4.  The trip function of this breaker may be disabled.  
 
62.  Containment Air Cooler (CAC) 1 SW Inlet and Outlet Valves (SW1366 and SW1356) are 
 required to be open to provide containment cooling.  A review of the circuits indicates 
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 spurious operation and loss of control power is possible for a fire in this area.  Therefore, 
 open Breaker BE1142 at E11C and open/verify open SW1366.  Open SW1356 by 
 isolating and bleeding off the air to the valve.  
 
63.  AFP1 Suction Valve SW1382 is normally closed and is required to be closed until the  
 Condensate Storage Tanks are low and then opened to supply water to the S/G’s.  
 Transfer control to the ASP.  Due to the torque/limit switches possibly being bypassed  
 by a hot short, the valve may be damaged such that the valve can not be opened.  If this 
 occurs, procedures instruct plant personnel to provide an additional source of water from 
 the Fire Water System.  Since this valve is only needed to go to cold shutdown, 
 GL 86-10 allows repairs to be made.  
 
64.  SW Nonessential Isolation Valve SW1399 may be opened under normal operation and 
 this flowpath is required to be closed for Safe Shutdown to avoid SWP3-1 or P3-3 flow 
 diversion.  A review of the circuits indicates a fire in this area can disable control power 
 and possibly damage SW1399 (Ref. 2.7.F).  Close TPCW valves SW54, 55 and 56.  
 
65.  SW Discharge Valves to the Intake Structure (SW2929) and Forebay (SW2931) are 2  

of 4 SW Discharge Valves SW2929 through SW2932), 1 of which is normally open and 
 depowered (controlled administratively) to ensure SWS Discharge at all times.  

 
The sole concern is that at least 1 of these valves remains open, thereby assuring a 
service water flow outlet.  Since 1 of the valves is normally open and depowered, there 
is no concern associated with the possibility of spurious closure of SW2929 or SW2931 
precluding SWS Discharge capability.  

 
66.  Essential CCW is provided to the Makeup Pumps, bypassing CC1460.  
 
67.  YE2 associated circuits are not coordinated.  This results in loss of YE2.  Loss of this 
 panel will cause a Reactor Trip via ARTS which is acceptable.  
 
68.  The Letdown Block Orifice Isolation Valve MU04 is normally open and is required to be 
 open to restore Letdown.  A review of the circuit indicates spurious closure of this valve  
 is possible.  Therefore, trip Breaker BE2259 at E22B and verify open/open MU04.  
 
69.  NOT USED  
 
70.  SW Flow CCHX 1 Iso Valve SW1424 is normally open and required to be open for Safe 
 Shutdown.  Spurious closure of the valve is not possible due to control scheme design  
 (see MOD 87-1315).  
 
71.  Letdown Cooler Inlet Iso Valves MU01A, B are normally open and required to be open 
 after restoring Seal Injection (Note MU02B will be used to maintain High/Low Interface).  
 A review of the circuits indicates spurious closure of the valves is possible.  For restoring 
 Letdown, trip Breaker BF1237 at F12A and open MU01A.  (Note:  Verify that MU01B is 
 closed if CC1410 is closed).  
 
72.  Normally closed manual Valve SW325 maintains isolation for CAC 3. 
 
73.  Spurious opening of MU6420, MU32 Bypass Valve, could result in Makeup Pump 1 
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 runout.  Direct diagnostic indication of Makeup Pump 1 runout is via pump discharge 
 pressure indicator MU25A, locally at the pump.  Maintaining a minimum pressure of  
 2260 psig assures a pump flow of less than 250 gpm and no pump runout condition  

(Ref. 2.6.O). 
 

74. Spurious operation of the Motor Driven Feed Pump (MDFP) P241 is possible due to hot 
shorts on control cables in this fire area.  Manual Operator Action to close locked valve 
FW6398 shall be taken to preclude overfill of the credited Steam Generator.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION 
 

FIRE AREA:  DF  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1 
 
4.6.DF.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows: 
 
ROOM 

NO. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION 
MAN/AUTO 

     
427 NO.2 ELEC PENETRATION RM 49,447 Y AUTO 
 
………………………………………………………………………………………. 
 
 
4.6.DF.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA DF  
 
The following components are located in fire area DF.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
ESSPWR  2 C4602 PNL NEUTRON FLUX MON. CABINET (CH.2) 
  2 CDF-11A-1 PNL CONTROL DISCONNECT TRANSFER SWITCH 
  2 F11A MCC 480VAC MCC 
  2 YF2 PNL 240/120VAC MCC 
 
………………………………………………………………………………………. 
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4.6.DF.3  Fire Propagation Control  
 
Fire Area DF is located in the Auxiliary Building consisting of Room 427 (elev 603) as shown on 
Drawing A-224F.  
 
A fire that originates in this fire area will be contained in the fire area.  This fire area is enclosed 
by 3-hour rated concrete (except as noted below).  
 
There are four Emergency Ventilation System ducts and one Containment Purge duct which 
pass through this fire area.  The ductwork does not have a fire damper installed in the floor (to 
Fire Area A) or ceiling (to Fire Area EE).  The duct-work does not have any opening in Room 
427.  Based on the combustible loadings, automatic wet-pipe sprinkler system and construction 
of the ductwork, a fire will not propagate from one fire area to another.  
 
There are non-rated openings in the wall separating fire area DF and X.  These non-rated 
openings have been evaluated and will not allow the propagation of a fire.  
 
Room 427 has structural steel which does not have a 3-hour fire rating.  Based on analysis of 
the combustible loadings and automatic wet-pipe sprinklers in the room, the steel will not fail.  
 
4.6.DF.4  Fire Detection and Suppression  
 
Fire Area DF consists of Room 427 which has a fire detection system, Fire Detection Zone FDZ 
427 and an automatic wet-pipe sprinkler system.  
 
Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawing A-224F.  
 
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.DF.5  Fire Area Safe Shutdown Summary  
 
Train 1 will be used for Safe Shutdown in Fire Area DF.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, a Letdown path and Seal Injection for RCP Seal Cooling.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14  

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED  
 
11.  Valves RC4610A & B are in series and 4 shorts would be required to repower both 
 valves.  See E-52B sht 71A & B.  Such an occurrence is not credible.  The one inch lines 
 include a restricting orifice sized to limit the flow to within the Makeup System capacity.  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11B  Throttle 
WC1743  Open 
WC1747  Open 

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level set-point is adequate for SSD.  SFAS actuated components will 
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air 
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to lose of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-1 LPI Pump 1 On Stop P42-1 from the CR after 

blocking SFAS 
P42-2 LPI Pump 2 On Trip Bkr AD112 at D1 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1 
P56-2 CS Pump 2 On Trip Bkr BF111 at F1 
P58-1 HPI Pump 1 On Stop P58-1 from the CR after 

blocking SFAS 
P58-2 HPI Pump 2 On Trip Bkr AD111 at D1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
Trip Breaker BE1146 at E11B before closing AF3871 and trip Breaker D135 at D1NA 
before manually opening MS106.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  
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RCP Seal Return, Seal Injection and Letdown Flow   
 

The following manual valves will need to be operated:  
 

CC5095 Trip Bkr BE1226 at 
E12A & open CC5095 

MU182 
MU214 

Close 
Close 

CC5097 Trip Bkr BE1227 at  
E12A & open CC5097 

MU216 
WC119 

Throttle 
Open 

MU97 Open WC120 Open 
 
The following valves may also need to be operated manually:  
 

CC1409  Open     MU02B  Open  
MU01A  Trip Bkr BF1237 at   MU10A  Open  

F12A & open MUO1A  MU11   Align to CWRT  
 
RCS Inventory Control  
 
After transferring the Makeup suction to the BWST, MU206 will be manually closed after 
opening MU208, HP29, and HP1556 to route MUPS Recirc to the BWST rather than the 
Makeup Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01A, 
 before going below 700 psig.  In addition, if action were required to deenergize MCC 
 F11A (located in the fire area), Breaker BF115 on MCC F1 could be tripped to 
 deenergize the MCC.  All equipment powered via MCC F11A is Train 2 equipment and 
 therefore not required for this fire area.  
 
23.  NOT USED  
 
24.  Essential CCW is provided to the Makeup Pump Cooler, by-passing CC1460.  
 
25.  Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
26.  The DHR Cooler 1-1 Isolation Valve CC1467 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown.  
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The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air 
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  

 
27.  AF3871 may spuriously open or close upon a hot short to its control circuits.  AF3871 
 may not be able to be opened or closed upon an open circuit.  This is of no 
 consequence, however, unless AFWP 2 is in use.  Since this is a Train 1 Shutdown  
 area, AFWP 2 is not used for SSD.  AF3871 may spuriously actuate due to a loss of  
 power to SFRCS Actuation Channel 2.  If this occurs, AFWP 2 will be tripped (See Note 
 14).  
 
28.  Loss of power to PAMS Panels C5763A & C5799 would result in loss of PI6365B,  

TI-RC3B5, and TI-RC3B6.  PI-RC2B4 is available for RCS Pressure Indication and  
TI-RC3B2 is available for RCS Temperature Indication.  

 
29.  A review of EWD E-52B, Sheet 11, showed that a fire-induced failure of the circuits for 
 the Pressurizer Vent Header Valve RC200 could not result in the spurious opening of the 
 valve.  

 
A breach of the Pressurizer Vent Header High/Low Pressure Interface can only occur in 
the event of a 3-phase-to-phase uninterrupted hot short of the proper polarity of the 
Power Cable (2PBF1285J) for Valve RC200 (which is only possible at Containment 
Penetration P2P5FX) in conjunction with, at a minimum, one additional uninterrupted hot 
short to cables for either Valve RC239A, B or RC4632.  The probability of such an 
occurrence (4 hot shorts) is extremely low.  

 
30.  Although P371C may be affected by a fire in this area, the MUP 1 Main Lube Oil Pump  
 (P371B) remains available to provide lubrication for the Makeup Pump.  
 
31.  DH Aux Spray Valve DH2736 is normally closed and required to be closed when going 
 into DHRS to prevent depressurization if DH2735 is also open.  A review of the circuits 
 indicates that DH2736 could spuriously open.  Since DH2735 is not affected by a fire in 
 this area, no action is required.  
 
32.  YBU is the normal power supply for C5759C and is not required for shutdown in this 
 area as other indicators are available.  
 
33.  Normally closed manual Valve SW325 maintains isolation for CAC 3.  
 
34.  Spurious opening of MU6420, MU32 Bypass Valve, could result in Makeup Pump 1 
 runout.  Direct diagnostic indication of Makeup Pump 1 runout is available in the Control 
 Room via Makeup Flow Indicators, FI-6425 and FI-6435.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  DG  
 

TRAIN ACCREDITED FOR SHUTDOWN:  2 
 
4.6.DG.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows:  
 
ROOM 

No. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     

402 NO. 1 ELEC PENETRATION RM 24,767 Y AUTO 
 
……………………………………………………………………………………. 
 
 
4.6.DG.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA DG  
 
The following components are located in fire area DG. 
See Appendix B-2 for a list of circuits / cables in this fire area. 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
ESSPWR  1 C4808 PNL NEUTRON FLUX MON. CABINET (CH. 1) 
  1 E11E MCC 480VAC MCC 
  1 E16B MCC 480VAC MCC 
  1 RC4801 PNL DC CONT PWR TO RC4801 (MU6405, MU6407) 
NI  1 NI-5874C IND LOCAL SOURCE RANGE IND 
 
……………………………………………………………………………………. 
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4.6.DG.3  Fire Propagation Control  
 
Fire Area DG is located in the Auxiliary Building consisting of Room 402 (elevation 603) as 
shown on Drawing A-224F.  
 
A fire that originates in this fire area will be contained in the fire area.  This fire area is enclosed 
by 3-hour rated concrete (except as noted below).  
 
Room 402 has structural steel which does not have a 3-hour fire rating.  Based on analysis of 
the combustible loadings and automatic wet-pipe sprinklers in the room, the steel will not fail.  
 
4.6.DG.4  Fire Detection and Suppression  
 
Fire Area DG consists of Room 402 which has a fire detection system (Fire Detection Zone FDZ 
402) and an automatic wet-pipe sprinkler system.  
 
Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawing A-224F. 
  
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.DG.5  Fire Area Safe Shutdown Summary  
 
Train 2 will be used for Safe Shutdown in Fire Area DG.  Safe Shutdown will be accomplished 
using the High Pressure Injection System (HPIS) along with the Pressurizer Sample/Vent 
Header for Reactor Coolant System Inventory Control, the Makeup and Purification System for 
a Letdown path and HPI Seal injection for RCP Seal Cooling.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates that High Impedance Ground Fault protection for the 480V 
AC Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent upstream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15 
E11C   E12B   E16A   F11C   F12C   F16A 
E11D   E14     F12A   F14 

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED 
 
10.  NOT USED  
 
11.  NOT USED  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown:  

ICS11A  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components.  

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
HP02A, B HPI 2 Disch Iso Vlv Open Operate from the CR after 

blocking SFAS 
P42-1 LPI Pump 1 On Trip Bkr AC112 at C1 
P42-2 LPI Pump 2 On Stop P42-2 from CR after 

blocking SFAS 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1 
P56-2 CS Pump 2 On Stop P56-2 from CR after 

blocking SFAS 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
P58-2 HPI Pump 2 On Req’d for RCS Inventory Control 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost.  
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3871 is manually closed, first trip Breaker BF1201 at F12A.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS Inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection and Letdown Flow   

 
The following manual valves will need to be operated:  

 
HP27   Open   MU214  Close  
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open  
MU208  Open   WC120  Open  



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA DG TABLE 1 NOTES 
 

 
 4.DG-19 FHAR Rev 26 10/2014 

 
Additionally, the following valves may need to be manually operated:  

 
CC1410  Open   MU10A  Open  
MU01B  Open   MU11   Direct flow to CWRT  
MU02B  Open  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergizied.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01B 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  Essential CCW is provided CCW to the Makeup Pump Cooler, by-passing CC1460.  
 
25.  Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service.  
 
26.  The DHR Cooler 1-2 Isolation Valve CC1469 is normally closed.  This valve fails open  
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the  
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  

 
27.  AF3869 may spuriously open or close upon a hot short to its control circuits.  AF3869  
 may not be able to be opened or closed upon an open circuit.  This is of no 
 consequence,  however, unless AFWP 1 is in use.  Since this is a Train 2 Shutdown 
 area, AFWP 1 is not used for SSD.  AF3869 may spuriously actuate due to a loss of 
 power to SFRCS actuation Channel 1.  If this occurs, AFWP 1 will be tripped (See Note 
 14).  
 
28.  Spurious closure and/or failure to close is possible for RC11.  RC200 in conjunction with 
 RC239A will be used for Depressurization to allow HPI.  RC2A is available as the 
 High/Low Pressure Interface.  
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29.  RC4608B is in series with normally closed Valve RC4608A.  RC4608A is relied upon as 
 the High/Low Pressure Interface since RC4608A has no circuits or power supply in this 
 fire area.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  DH  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1/2 
 
4.6.DH.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows:  
 
 
ROOM 
No. 

 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING 
(BTU/FT2) 

 
DETECTION 
Y/N 

 
SUPPRESSION
MAN/AUTO 

     
600 PURGE INLET EQPT RM 400 N MAN 
601  NO.1 MAIN STEAM LINE AREA 2,697 N MAN 
601A NO.1 MAIN STEAM LINE AREA 400 N MAN 
602 NO.2 MAIN STEAM LINE AREA 3,559 N MAN 
705 PENTHOUSE 400 N MAN 
706 PENTHOUSE 400 N MAN 
 
…………………………………………………………………………………………………………… 
 
4.6.DH.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA DH  
 
The following components are located in fire area DH.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
MSS 2 ICS11A SOV MSL 2 ATM VENT VLV 
 1 ICS11B SOV MSL 1 ATM VENT VLV 
 2 MS100 SOV MSL 2 ISO VLV 
 2 MS100-1 SOV MSIV 2 WU ISO VLV 
 1 MS101 SOV MSL 1 ISO VLV 
 1 MS101-1 SOV MSIV 1 WU ISO VLV 
 2 MS375 SOV MSL 2 WU DRAIN ISOLATION VALVES 
 1 MS394 SOV MSL 1 WU DRAIN ISOLATION VALVES 
 2 PSV-SP17A1 SV MSL 2 SAFETY VALVE 
 2 PSV-SP17A2 SV MSL 2 SAFETY VALVE 
 2 PSV-SP17A3 SV MSL 2 SAFETY VALVE 
 2 PSV-SP17A4 SV MSL 2 SAFETY VALVE 
 2 PSV-SP17A5 SV MSL 2 SAFETY VALVE 
 2 PSV-SP17A6 SV MSL 2 SAFETY VALVE 
 2 PSV-SP17A7 SV MSL 2 SAFETY VALVE 
 2 PSV-SP17A8 SV MSL 2 SAFETY VALVE 
 2 PSV-SP17A9 SV MSL 2 SAFETY VALVE 
 1 PSV-SP17B1 SV MSL 1 SAFETY VALVE 
 1 PSV-SP17B2 SV MSL 1 SAFETY VALVE 
 1 PSV-SP17B3 SV MSL 1 SAFETY VALVE 
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FIRE HAZARDS ANALYSIS 
 
4.6.DH.2 Cont. 
 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
MSS 1 PSV-SP17B4 SV MSL 1 SAFETY VALVE 
 1 PSV-SP17B5 SV MSL 1 SAFETY VALVE 
 1 PSV-SP17B6 SV MSL 1 SAFETY VALVE 
 1 PSV-SP17B7 SV MSL 1 SAFETY VALVE 
 1 PSV-SP17B8 SV MSL 1 SAFETY VALVE 
 1 PSV-SP17B9 SV MSL 1 SAFETY VALVE 
 
……………………………………………………………………………………… 
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4.6.DH.3  Fire Propagation Control  
 
Fire Area DH is located in the Auxiliary Building consisting of the Main Steam Area (elev 643’) 
as shown on Drawings A-226F and A-227F.  
 
A fire that originates in this fire area will be contained in this fire area.  This fire area is enclosed 
by 3-hour rated concrete floors and walls (except external walls as noted below).  
 
The Pressure Doors 601 and 602 are not UL listed (separate Fire Area DH from Fire Area HH) 
fire doors.  Based on the low combustible loading and construction of the doors, a fire will not 
propagate from one fire area to the other.  
 
The Floor Hatch (Door 607) between Room 600 (Fire Area DH) and Room 500 (Fire Area EE) is 
not a UL listed door.  Based on the low combustible loadings and construction of this hatch, a 
fire will not propagate from one fire area to the other.  
 
The Containment Exhaust Duct penetrates the floor of Room 600 (Fire Area DH) into Room 500 
(Fire Area EE).  Based on the low combustible loadings and construction of the ductwork, a fire 
will not propagate from one fire area to the other (See Reference for details).  
 
The Train 1 Safe Shutdown equipment (Steam Generator Safeties and Atmospheric Vent Valve) 
is separated from the Train 2 Safe Shutdown equipment (Steam Generator Safeties and 
Atmospheric Vent Valve) by over 200 ft. horizontal distance with minimal intervening 
combustible.  Therefore, a fire would not spread from one train of equipment to the other train.  
 
4.6.DH.4  Fire Detection and Suppression  
 
There is no automatic fire detection in this fire area.  
 
Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawings A-226F and A-227F.  
 
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.DH.5  Fire Area Safe Shutdown Summary  
 
Trains 1 and 2 are accredited for Safe Shutdown in Fire Area DH due to presence of both Trains 
of Main Steam Safety Valves as well as circuits for both Trains of the Control Room Emergency 
Ventilation System and the Atmospheric Vent Valves are in this fire area.  Safe Shutdown will 
be accomplished using the Makeup and Purification System (MUPS) for Reactor Coolant 
System Inventory Control, a Letdown path and Seal Injection for RCP Seal Cooling.  
 
Manual actions may also be required to close the appropriate valve(s) or trip the appropriate 
Auxiliary Feedwater (AFW) Pump Turbine to terminate AFW Flow to the steam generator 
associated with the nonaccredited Train.  
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 4.DH-24 FHAR Rev 26 10/2014 

1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent upstream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15  
E11C   E12B   E16A   F11C   F12C   F16A  
E11D   E14     F12A   F14  

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  The separation of cables and equipment and associated nonsafety circuits of redundant 
 trains are separated by a horizontal distance of more than 200 ft. with no intervening 
 combustibles or fire hazards.  
 
11.  NOT USED  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown: 

ICS11A/B  Throttle*  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action.  
 
* These valves are manually repositioned by personnel standing outside Fire Area DH 
by remote mechanical actions.  Therefore, entry into the fire area is not required for 
manual operation.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components: 

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1,-2 
P42-1 LPI Pump 1 On Trip Bkr AC112 at C1 
P42-2 LPI Pump 2 On Stop P42-2 from the CR after 

blocking SFAS 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1 
P56-2 CS Pump 2 On Stop P56-2 from the CR after 

blocking SFAS 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
P58-2 HPI Pump 2 On Stop P58-2 from the Cr after 

blocking SFAS 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 

E11B 
MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost. 
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B)  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3871 is manually closed, first trip Breaker BF1201 at F12A.  
 
If AF3869 is manually closed, first trip Breaker BE1146 at E11E.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS Inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  
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RCP Seal Return, Seal Injection and Letdown Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open  
MU214  Close   WC120  Open  

 
Additionally, the following valves may need to be manually operated:  

 
CC1410  Open   MU02B  Open  
CC2645  Open   MU10A  Open  
CC2649  Open   MU11   Align to CWRT  
MU01B  Open  

 
RCS Inventory Control  
 
Either Train of MUPS is available for RCS Inventory Control.  After transferring Makeup 
Suction to the BWST, MU203 (Train 2) or MU206 (Train 1) will be manually closed after 
opening HP29, HP1556 and MU208 to route MUPS Recirc to the BWST rather than the 
Makeup Tank or Clean Waste System to conserve water.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01A and 
 CF01B before going below 700 psig.  
 
23.  The DHR Cooler Isolation Valves CC1467 and CC1469 are normally closed.  These 
 valves fail open on loss of air.  However, these valves are required to be closed when 
 CCW is aligned to the Seal Return Coolers and opened for DHRS Cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467(CC1469).  

 
24.  There are no Train 1 CREVS cables in Room 602.  For a fire in Room 602, Train 1 is 
 used for Shutdown.  
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Circuit 2CBF1132B could be affected by a fire in this area, disabling SW2928.  CREVS 
Train 1 and SW2927 can be used if SW2928 is not available.  

 
25.  NOT USED  
 
26.  Decay Heat Suction Valves DH11 & 12 are normally closed and depowered at all times.  
 Manual Bypass Valves DH21 & 23 are opened for Cold Shutdown.  
 
27.  NOT USED  
 
28.  Essential CCW is provided to the Makeup Pumps, bypassing CC1460.  
 
29.  NOT USED  
 
30.  Failure of Circuit 1PD135A would result in inability to remotely operate MS106;  
 therefore, manually operate MS106.  Failure of Circuit 2PBF1124A or 2CBF1124B would  
 result in inability to remotely operate MS107; therefore, trip Breaker BF1124 at F11A and 
 manually operated MS107.  
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4.6.DUCT.1  Fire Area Description  
 
Fire Area DUCT is made up of several conduit Duct Banks used to route cables to various parts 
of the plant.  These Duct Banks are located below grade.  
 
4.6.DUCT.2  Safe Shutdown Equipment In Fire Area DUCT  
 
There is no Safe Shutdown equipment located in this area.  All Safe Shutdown cables are 
located in conduits surrounded by concrete.  
 
4.6.DUCT.3  Fire Propagation Control  
 
Fire Area DUCT is made up of several Duct Banks that are used to connect various areas of the 
plant.  These Duct Banks are made up of either steel or PVC conduits surrounded by concrete.  
Each conduit is separated from surrounding conduits by at least 2 inches of concrete.  The Duct 
Banks are below grade and surrounded by earth except at the ends where they terminate.  
Therefore, a fire in any one conduit would, at best, only damage the cables in that conduit.  
 
4.6.DUCT.4  Fire Detection and Suppression  
 
There is no fire detection or automatic suppression in the Duct Banks.  
 
4.6.DUCT.5  Fire Area DUCT Safe Shutdown Summary  
 
Fire Area DUCT is made up of several Duct Banks with multiple conduits in each Duct Bank.  
Based on the design of the Duct Banks, a fire could not damage more than the cables in one 
conduit.  This will limit loss of equipment to only one Train and a small portion of that Train.  
Therefore, Safe Shutdown can be accomplished using existing plant procedures and no detailed 
Safe Shutdown analysis is required.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  E  
 

TRAIN ACCREDITED FOR SHUTDOWN:  2 
 
4.6.E.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows:  
 
ROOM 

No. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
237 AUX FEED PUMP 1-1 ROOM 19,380 Y MAN 
 
…………………………………………………………………………………………………………… 
 
4.6.E.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA E  
 
The following components are located in fire area E.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
AFWS 1 AF3869 MOV AFWP 1 DISCH TO SG2 
 1 AF3870 MOV AFWP 1 DISCH TO SG1 
 1 AF6452 SOV AFWP 1 FLOW CTRL VLV 
 1 ICS038B MOV AFPT 1 GOV CTRL VLV 
 1 MS5889A SOV AFPT 1 STEAM ADMISS VLV 
 1 MS733 MAN AFPT 1 MS IN X-CONN 
 1 P14-1 PUMP TD AUX FW PUMP 1 
ESSPWR 1 ZC6452 PNL AFP #1 CTRL VLV POSITION CONTROLLER 
HVAC 1 C73-1 FAN AFP RM VENT FAN 1 
SWS 1 SW1382 MOV AFP 1 SUCT VLV FROM SW 
 
 
……………………………………………………………………………………… 
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4.6.E.3  Fire Propagation Control  
 
Fire Area E is located in the Auxiliary Building (below the Heater Bay) consisting of Room 237 
(elev 565’) as shown on Drawing A-222F and A-223F.  
 
A fire that originates in this fire area will be contained in the fire area.  This fire area is enclosed 
by 3-hour rated concrete barriers (except as noted below).  
 
The south wall of Room 237 contains a 14-inch pipe penetration which interfaces with Room 
124 (Fire Area A).  This penetration is required in order to avert the consequences of a flooding 
condition in Room 237.  The line is open ended in Room 237 and extends into Room 124 where 
it terminates in a 14-inch water-style check valve.  Based on the construction and low 
combustible loadings, a fire will not propagate from one fire area to another. 
 
There are two ventilation openings in the ceiling of Room 237 (floor of Room 326, Fire Area II).  
These openings are not provided with fire dampers.  Analysis shows that these openings will not 
affect Safe Shutdown. 
 
Flood Door 215 separates Room 237 from Room 238 (Fire Area F) and is not a UL listed fire 
door.  Based on the construction of the door and the low combustible loadings, a fire will not 
propagate from one fire area to the other. 
 
There are penetrations which have penetration seals that do not meet the tested configurations.  
These non-rated openings have been evaluated and will not allow the propagation of a fire. 
 
Room 237 has structural steel which does not have a 3-hour fire rating.  A detailed analysis 
shows that the steel will not fail based on the combustible loading in the room. 
 
4.6.E.4  Fire Detection and Suppression  
 
Fire Area E consists of Room 237 which has fire detection (Fire Detection Zone 237).  
 
Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawings A-222F and A-223F.  
 
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.E.5  Fire Area Safe Shutdown Summary  
 
Train 2 will be used for Safe Shutdown in Fire Area E.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, a Letdown path and Seal Injection for RCP Seal Cooling.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent upstream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15  
E11C   E12B   E16A   F11C   F12C   F16A  
E11D   E14     F12A   F14  

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED  
 
11.  NOT USED  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown: 

ICS11A  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level set-point is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components. 

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-2 LPI Pump 2 On Stop P42-2 from the CR after 

blocking SFAS 
P42-1 LPI Pump 1 On Trip Bkr AC112 at C1 
P56-2 CS Pump 2 On Stop P56-2 from the CR after 

blocking SFAS 
P56-1 CS Pump 1 On Trip Bkr BE111 at E1 
P58-2 HPI Pump 2 On Stop P58-2 from the CR after 

blocking SFAS 
P58-1 HPI Pump 1 On Trip Bkr AC111 at C1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost. 
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
If AF3871 is manually closed, first trip Breaker BF1201 at F12A.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS Inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open  
MU214  Close   WC120  Open  

 
Additionally, the following valves may need to be manually operated:  

 
CC1410  Open   MU10A  Open  
MU01B  Open   MU11   Direct flow to CWRT  
MU02B  Open     
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RCS Inventory Control  
 
After transferring the Makeup suction to the BWST, MU203 will be manually closed after 
opening MU208, HP29, and HP1556 to route MUPS Recirc to the BWST rather than the 
Makeup Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01B 
 before going below 700 psig.  
 
23.  NOT USED  
 
24.  Essential CCW is provided to the Makeup Pump Cooler, bypassing CC1460.  
 
25.  Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 will therefore 
 be manually operated to place the DHR System in service. 
 
26.  The DHR Cooler 1-2 Isolation Valve CC1469 is normally closed.  This valve fails open 
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the 
 Seal Return Coolers and opened for DHRS cooldown. 
 
 The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is 
 airoperated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
 (NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC43 is 
 closed before opening CC1467 (CC1469).  
 
27.  AF3869 may spuriously open or close upon a hot short to its control circuits.  AF3869 
 may not be able to be opened or closed following an open circuit.  Valves MS106 and 
 MS106A will be closed to stop AFWP 1 and prevent feeding the unaccredited steam 
 generator.  
 
28.  MS106A may spuriously close; this is of no consequence since its purpose is to supply 
 steam to AFWP 1 (P14-1) and AFWP 1 is not used for SSD in this fire area.  If SFRCS 
 spuriously starts AFWP 1 due to loss of power to SFRCS actuation Channel 1, MS106 
 and MS106A will be manually closed (and Breaker D135 at D1NA and BE1271 at E12B 
 tripped) to stop AFWP 1 and prevent feeding the unaccredited steam generator.  
 
29.  For components that are relied upon for Safe Shutdown, the ammeter/over-current 
 protection cables and the power cables are free of fire damage.  This ensures that a fire 
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 cannot cause a loss of an entire Safe Shutdown Train (e.g. Essential Switchgear Bus C1 
 or D1) due to a power cable fault and a simultaneous loss of overcurrent protection on 
 the same scheme.  These circuits do not impact Safe Shutdown for the following 
 reasons:  
  

 
System 

 
Component 

 
Power Cable 

AM & 50/51 Cable 
Justification 

    
CCWS P43-3 1PAC108A 

Outside Fire Area 
1CAC108B 
Not Req’d for 
Train 2 SSD 

    
DHRS P42-1 1PAC112A 

Outside Fire Area 
1CAC112B 
Not Req’d for 
Train 2 SSD 

    
HPIS P58-1 1PAC111A 

Outside Fire Area 
1CAC111B 
Not Req’d for 
Train 2 SSD 

    
SWS P3-1 1PAC107A 

Outside Fire Area 
1CAC107B 
Not Req’d for 
Train 2 SSD 

    
 P3-3 2PAD109A 

Outside Fire Area 
2CAD109B 
Not Req’d for 
Train 2 SSD 
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  EE  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1 
 
4.6.EE.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows:  
 
ROOM 

No. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
500 RADWST & FUEL HAN…AREA 687 Y MAN 
501 RAD WST  …EXH RAN RM 3,652 Y AUTO 
501DC DUCT CHASE 0 N MAN 
515 PURGE EXH EQUIPMENT RM 56,870 Y MAN 
 
……………………………………………………………………………………… 
 
4.6.EE.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA EE  
 
The following components are located in fire area EE.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
AFWS 1 MS106 MOV AFPT 1 MS IN ISO VLV 
 1 MS106A MOV AFPT 1 MS IN X-CONN 
 2 MS107 MOV AFPT 2 MS IN ISO VLV 
 2 MS107A MOV AFPT 2 MS IN X-CONN 
CCWS 1/2  T-12 TANK CCW SURGE TANK 
ESSPWR 1 E16A MCC 480V AC MCC 
HVAC 2 C133 FAN LV SWGR RM VENT FAN 2 
 2 HV5314 DMPR LV SWGR RM 428 DAMPER 
SFAS 1/2  PT2001 PT CTMT Vessel Press Xmtr 
 1/2  PT2002 PT CTMT Vessel Press Xmtr 
SFRCS 1/2  PS3687A PS CH 2 MN STM LINE 2 PRESSURE SWITCH 
 1/2  PS3687C PS CH 2 MN STM LINE 1 PRESSURE SWITCH 
 1/2  PS3687E PS CH 4 MN STM LINE 2 PRESSURE SWITCH 
 1/2  PS3687G PS CH 4 MN STM LINE 1 PRESSURE SWITCH 
 1/2  PS3687K PS CH 2 MN STM LINE 2 PRESSURE SWITCH 
 1/2  PS3687L PS CH 2 MN STM LINE 2 PRESSURE SWITCH 
 1/2  PS3687M PS CH 4 MN STM LINE 2 PRESSURE SWITCH 
 1/2  PS3687N PS CH 4 MN STM LINE 2 PRESSURE SWITCH 
 1/2  PS3689B PS CH 1 MS LINE 1 PRESSURE SWITCH 
 1/2  PS3689D PS CH 1 MS LINE 2 PRESSURE SWITCH 
 1/2  PS3689F PS CH 3 MS LINE 1 PRESSURE SWITCH 
 1/2  PS3689H PS CH 3 MS LINE 2 PRESSURE SWITCH 
 1/2  PS3689K PS CH 1 MS LINE 1 PRESSURE SWITCH 
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FIRE HAZARDS ANALYSIS 
 
4.6.EE.2 Cont. 
 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
SFRCS 1/2  PS3689L PS CH 1 MS LINE 1 PRESSURE SWITCH 
 1/2  PS3689M PS CH 3 MS LINE 1 PRESSURE SWITCH 
 1/2  PS3689N PS CH 3 MS LINE 1 PRESSURE SWITCH 
 
……………………………………………………………………………………… 
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4.6.EE.3  Fire Propagation Control  
 
Fire Area EE is located in the Auxiliary Building, consisting of the Auxiliary Building Ventilation 
Equipment Area (Fan Alley) (elev 623’) as shown on Drawing A-225F.  
 
A fire that originates in this fire area will be contained in this fire area.   
 
This fire area is enclosed by 3-hour rated concrete barriers (except as noted below).  
 
The Floor Hatch (Door 607) between Room 500 (Fire Area EE) and Room 600 (Fire Area DH) is 
not a UL listed door.  Based on the low combustible loadings and construction of the hatch, a 
fire will not propagate from one fire area to the other.  
 
The Containment Purge Duct penetrates the ceiling of Room 500 (fire Area EE) into Room 600 
(Fire Area DH) and the floor of Room 500 into Room 303PC (Fire Area AB).   
 
Based on the low combustible loadings and construction of the ductwork, (no opening in Room 
500), a fire will not propagate from one fire area to the other.  
 
There are four Emergency Ventilation System Ducts and one Containment Purge Duct which 
pass through the floor of Room 501 (Fire Area EE) from Room 427 (Fire Area DF).  The 
ductwork does not have a fire damper installed at the floor.  Based on the low combustible 
loadings, automatic wet-pipe sprinkler system and construction of the ductwork, a fire will not 
propagate from one fire area to another. 
 
Room 500 has structural steel which has fire-proofing that does not conform with the UL details 
for a 3-hour fire rating.  A detailed analysis shows that the steel will not fail based on the 
combustible loading in this room. 
 
Room 501 has structural steel which has fire-proofing that does not conform with the UL details 
for a 3-hour fire rating.  Based on analysis of the combustible loadings and the automatic wet-
pipe sprinklers in this room, the steel will not fail. 
 
Door 517 in Room 501 has had its latch removed and is held closed by two blow-out fasteners.  
This was to provide a vent path for postulated high energy line breaks.  Based on automatic 
wet-pipe sprinkler protection, low combustible loading, a fire will not spread to Room 514 (Fire 
Area II). 
 
Room 515 has structural steel which does not have a 3-hour fire rating.  The steel supports the 
ceiling which is not a fire barrier, but has Safe Shutdown conduits embedded in the concrete. 
 
A detailed analysis shows that the steel will not fail based on the combustible loading analysis of 
the room.  
 
4.6.EE.4  Fire Detection and Suppression  
 
Fire Area EE consists of several rooms.  The following areas have fire detection: 
 

1. Radwaste & Fuel Handling HVAC Area, Room 500, Fire Detection Zone FDZ 500 
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2. Radwaste Exhaust Fan Room, Room 501, Fire Detection Zone FDZ 501 
 
3. Purge Exhaust Equipment Room, Room 515, Fire Detection Zone FDZ 515 
 

Room 501 is provided with an automatic wet-pipe sprinkler system  
 
Manual fire suppression equipment is provided for this fire area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawing A-225F.  
 
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.EE.5  Fire Area Safe Shutdown Summary  
 
Train 1 will be used for Safe Shutdown in Fire Area EE.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, a Letdown path and Seal Injection for RCP Seal Cooling.  The Motor-Driven Feed 
Pump will be used to supply Auxiliary Feedwater to Steam Generator 1.  
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Davis-Besse Unit 1 Fire Hazard Analysis Report 
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15  
E11C   E12B   E16A   F11C   F12C   F16A  
E11D   E14     F12A   F14  

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED  
 
11.  NOT USED  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown: 

WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Solenoid Valve CC42 and Manual 
Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output Channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components. 

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-1 LPI Pump 1 On Stop P42-1 from the CR after 

blocking SFAS 
P42-2 LPI Pump 2 On Trip Bkr AC112 at C1 
P56-1 CS Pump 1 On Stop P56-1 from the CR after 

blocking SFAS 
P56-2 CS Pump 2 On Trip Bkr BE111 at E1 
P58-1 HPI Pump 1 On Stop P58-1 from the CR after 

blocking SFAS 
P58-2 HPI Pump 2 On Trip Bkr AC111 at C1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost. 
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open  
MU214  Close   WC120  Open  
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Additionally, the following valves may need to be manually operated:  
 
CC2645  Trip Bkr BE1161 at E11D  CC1409  Open  
  and open CC2645  MU01A Open 
CC5095  Trip Bkr BE1226 at E12A MU01B  Open  
  and open CC5095  MU10A Open 
CC5097  Trip Bkr BE1227 at E12A  MU11   Align to CWRT  

and open CC5097  
 
RCS Inventory Control  
 
After transferring the Makeup suction to the BWST, MU206 will be manually closed after 
opening MU208, HP29, and HP1556 to route MUPS Recirc to the BWST rather than the 
Makeup Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B have been deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  YE2/YF2 associated circuits are not coordinated.  This results in loss of YE2/YF2.  The 
 loss of this panel will cause a reactor trip via ARTS which is acceptable.  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01A 
 before going below 700 psig.  
 
23.  Circuit 1PBE1617A is an alternate feed to Y3.  The primary feed is still available.  
 
24.  Essential CCW is provided to the Makeup Pump Cooler, bypassing CC1460.  
 
25.  Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 will therefore 
 be manually operated to place the DHR System in service.  
 
26.  The DHR Cooler 1-1 Isolation Valve CC1467 is normally closed.  This valve fails open 
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the 
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467(CC1469) is closed before opening CC43 and that CC42 and 
CC43 are closed before opening CC1467(CC1469).  

 
27.  For this fire area, the Motor-Driven Feed Pump will be used to supply feedwater to 
 Steam Generator SG 1-1.  The Motor-Driven Feed Pump will take suction from the 
 Condensate Storage tanks.  In order to prevent overfilling Steam Generator SG 1-2, trip 
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 Auxiliary Feedwater Pumps P14-1 and P14-2 and close Manual Valve FW6397 Motor-
 Driven Feed Pump to SG 2 Discharge Isolation Valve (Flow Control Valve FW6459 
 could fail open due to loss of power). 
 
 Spurious actuation of the SFRCS feed-only-good SG signal from the pressure sensors 
 or actuation of SFRCS as a result of loss of the unaccredited Train 2 power to SFRCS 
 can be rectified by tripping the AFW Pumps P14-1 and P14-2.  Operation of the Motor-
 Driven Feed Pump is not adversely affected by SFRCS actuation.  
 
28.  The only SSD equipment powered from E16A or E16B are the PORV Block Valve, RC11 
 and the Inverter Y3.  Since the PORV (RC2A) is available as a High/Low Pressure 
 Interface, loss of power to RC11 is of no concern.  Loss of Y3 causes SFAS to initiate, 
 but SFAS initiation is assumed in Appendix R analysis (See Note 13).  
 
29.  NOT USED  
 
30.  Circuit 1PBE1616A is an alternate feed to Y1.  The primary feed is still available. 
 
31. The CCW Surge Tank is a metal tank filled with water and there is very low 
 combustible loading in the area of the tank. 
 
32. The solenoid valve for ICS11B is normally energized so that the valve positioner can 
 control the valve.  A hot short to this circuit would result in the solenoid remaining 
 energized.  An open circuit would result in loss of air to the air operator.  ICS11B would 
 then remain closed, but would be unable to be opened from the Control Room.  This is 
 the same effect as a loss of Instrument Air.  Procedure OP-02501 addresses manual 
 operation of ICS11B for this fire area. 
 
33. NOT USED 
 
34. RC239A is in series with RC200 and is not affected by a fire in this fire area.  It can be 
 relied upon for the High/Low Pressure Interface. 
 
35. Opening Breaker HBBD at Bus B and repowering Buses D2, F7, and F71 will be 
 required before placing the Motor-Driven Feed Pump in service.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  EF 
 
4.6.EF.1  Fire Area Description 
 
Fire area EF consists of the Emergency Feedwater Facility (EFWF), which is a reinforced 
concrete structure with an integral Emergency Water Storage Tank (EWST).  The EFWF is a 
separate building, located west of the Auxiliary Building, and contains the major equipment for 
the Emergency Feedwater System (EFWS). 
 
4.6.EF.2  Safe Shutdown Systems In Fire Area EF  
 
There are no Safe Shutdown components or cables in this fire area.    
 
4.6.EF.3  Fire Propagation Control  
 
This fire area is inside of a robustly constructed concrete building, comprised primarily of 36 
inch poured concrete walls with a minimum 24 inch thick poured concrete roof.  The Diesel Fuel 
Oil Tank Room (Room 461) and Battery Room (Room 462) are each separated from the rest of 
the rooms by 3-hour rated walls, floors, and penetration seals.  The outside doors are not fire-
rated. 
 
This fire area is a separate building from the power block, and therefore provides the equivalent 
of 3-hour separation between fire areas containing safe shutdown equipment.  
 
4.6.EF.4  Fire Detection and Suppression  
 
Fire area EF consists of five (5) rooms on three different elevations.  The entire fire area has fire 
detection capability.  An automatic sprinkler system covers this entire fire area except the 
Electrical Equipment Room (Room 460) and Battery Room (Room 462).  Manual fire 
suppression equipment is provided for this fire area.  Fire extinguishers and Hose Stations are 
shown on drawing A-232F.  
 
4.6.EF.5  Fire Area Safe Shutdown Summary  
 
There are no safe shutdown components or cables in this fire area.  Therefore, safe shutdown is 
not affected by a fire in this area.  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  F  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1 
 
4.6.F.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows:  
 
ROOM 

No. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
238 AUX FEED PUMP 1-2 ROOM 13,542 Y MAN 
 
…………………………………………………………………………………………………………… 
 
4.6.F.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA F  
 
The following components are located in fire area F.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
AFWS 2 AF3871 MOV AFWP 2 DISCH TO SG1 
 2 AF3872 MOV AFWP 2 DISCH TO SG2 
 2 AF6451 SOV AFWP 2 FLOW CTRL VLV 
 2 ICS038A MOV AFPT 2 GOV CTRL VLV 
 2 MS5889B SOV AFPT 2 STEAM ADMISS VLV 
 2 MS728 MAN AFPT 2 MS IN X-CONN 
 2 P14-2 PUMP TD AUX FW PUMP 2 
ESSPWR 2 ZC6451 PNL AFP #2 CTRL VLV POSITION CONTROLLER 
 2 ZC6460 PNL MDFP CTRL VLV POSITION CONTROLLER 
HVAC 2 C73-2 FAN AFP RM VENT FAN 2 
 
……………………………………………………………………………………… 
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4.6.F.3  Fire Propagation Control  
 
Fire Area F is located in the Auxiliary Building (below the Heater Bay) consisting of Room 238 
(elev 565’) as shown on Drawing A-222F and A-223F.  
 
A fire that originates in this fire area will be contained in the fire area.  This fire area is enclosed 
by 3-hour rated concrete barriers (except as noted below).  
 
The south wall of Room 238 contains a 14-inch pipe penetration which interfaces with Room 
124 (Fire Area A).  This penetration is required in order to avert the consequences of a flooding 
condition in Room 238.  The line is open ended in Room 238 and extends into Room 124 where 
it terminates in a 14-inch water-style check valve.  Based on the construction and low 
combustible loadings, a fire will not propagate from one fire area to another. 
 
There are two ventilation openings in the ceiling of Room 238 (floor of Room 326, Fire Area II).  
These openings are not provided with fire dampers.  Analysis shows that these openings will not 
affect Safe Shutdown. 
 
Flood Door 215 separates Room 238 from Room 237 (Fire Area E) and is not a UL listed fire 
door.  Based on the construction of the door and the low combustible loadings, a fire will not 
propagate from one fire area to the other.  
 
There are penetrations which have penetration seals that do not meet the tested configurations.  
These non-rated openings have been evaluated and will not allow the propagation of a fire. 
 
Room 238 has structural steel which does not have a 3-hour fire rating.  A detailed analysis 
shows that the steel will not fail based on the combustible loading in the room.  
 
4.6.F.4  Fire Detection and Suppression  
 
Fire Area F consists of Room 238 which has fire detection (Fire Detection Zone 238).  
 
Manual fire suppression equipment is provided for this fire area.  Fire extinguish and Hose 
Stations (HS) are shown on Drawings A-222F and A-223F.  
 
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.F.5  Fire Area Safe Shutdown Summary  
 
Train 1 will be used for Safe Shutdown in Fire Area F.  Safe Shutdown will be accomplished 
using the Makeup and Purification System (MUPS) for Reactor Coolant System Inventory 
Control, a Letdown path and Seal Injection for RCP Seal Cooling.  
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent upstream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15  
E11C   E12B   E16A   F11C   F12C   F16A  
E11D   E14     F12A   F14  

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  NOT USED  
 
11.  NOT USED  
 
12.  Due to loss of Instrument Air, the following valves must be manually operated for Safe 
 Shutdown: 

ICS11B  Throttle  
WC1743  Open  
WC1747  Open  

 
CC1495 also fails closed on loss of air.  Manual Bypass Valve CC43 will be operated.  
 
At least 30-minutes are available to complete the manual action unless otherwise noted.  

 
13.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Complimentary Channels, SFAS could actuate.  This actuation 
could operate the following components. 

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530, 1531 CS Iso Vlv Open Stop P56-1, -2 
P42-1 LPI Pump 1 On Stop P42-1 from the CR after 

blocking SFAS 
P42-2 LPI Pump 2 On Trip Bkr AD112 at D1 
P56-1 CS Pump 1 On Stop P56-1 from the CR after 

blocking SFAS 
P56-2 CS Pump 2 On Trip Bkr BF111 at F1 
P58-1 HPI Pump 1 On Stop P58-1 from the CR after 

blocking SFAS 
P58-2 HPI Pump 2 On Trip Bkr AD111 at D1 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B and Trip Bkr 

BE1173 at E11B & BF1158 at 
F11B 

CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B and Trip Bkr 
BE1176 at E11B & BF1159 at 
F11B 

MU02A RC Lt Dn Cooler Out Closed Open MU02A and Trip BE1171 at 
E11B 

MU03 RC Lt Dn Cooler Out Closed Open MU03 
MU38 RCP Seal Rtn Isol Closed  Open MU38 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A and Trip BE1174 at 

E11B 
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COMPONENT DESCRIPTION EFFECT  ACTION 
    
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B and Trip BE1175 at 

E11B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C and Trip BE1177 at 

E11B 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D and Trip BE1178 at 

E11B 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 

 
14.  A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS.  

 
The steam generator level control and steam generator level indication for the 
nonaccredited train may also be lost. 
 
Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
Valve (MS5889A/MS5889B).  
 
Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
terminate AFW flow to the steam generator associated with the nonaccredited train while 
maintaining AFW flow to the accredited steam generator may be required.  
 
Trip the following breakers before operating the following valves: 
 
 Valve   Breaker 
 MS107   BF1124 at F11A 
 MS107A  BF1188 at F11B  

 
15.  NOT USED  
 
16.  RCP Seal Integrity is maintained by prompt restoration of seal cooling, or by performing 
 a plant cooldown to below 350 degrees F as discussed in section 3.6.3.  RCS Inventory 
 control is maintained by a controlled plant cooldown if letdown is not available.  Although 
 RCP seal injection and letdown are not required for safe shutdown, they are detailed in 
 the FHAR because availability of these systems simplifies safe shutdown and results in 
 enhanced plant control.  

 
RCP Seal Return, Seal Injection and Letdown Flow  
 
The following manual valves will need to be operated:  

 
MU97   Open   MU216  Throttle  
MU182  Close   WC119  Open  
MU214  Close   WC120  Open  
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Additionally, the following valves may need to be manually operated:  

 
CC1409  Open   MU10A  Open  
MU01A  Open   MU11   Align to CWRT  
MU02B  Open     

 
RCS Inventory Control  
 
After transferring the Makeup suction to the BWST, MU206 will be manually closed after 
opening MU208, HP29, and HP1556 to route MUPS Recirc to the BWST rather than the 
Makeup Tank.  

 
17.  NOT USED  
 
18.  To prevent spurious operation, Valves DH09A and DH09B are deenergized.  
 
19.  NOT USED  
 
20.  NOT USED  
 
21.  NOT USED  
 
22.  The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  Breakers BF1120 at F11A and 
 BE1162 at E11B are normally open; manual action may be required to close CF01A 
 before going below 700 psig.  
 
23. NOT USED 
 
24. Essential CCW has been provided to the Makeup Pump Cooler, bypassing CC1460. 
 
25. Valves DH11 and DH12 are depowered.  Bypass Valves DH21 and DH23 can be 
 manually operated to place the DHR System in service. 
 
26.  The DHR Cooler 1-1 Isolation Valve CC1467 is normally closed.  This valve fails open 
 on loss of air.  However, this valve is required to be closed when CCW is aligned to the 
 Seal Return Coolers and opened for DHRS cooldown.  

 
The CCW to Nonessential Isolation Valve CC1495 is normally opened.  CC1495 is air-
operated and fails closed on loss of air.  Manual bypass Valve CC43 will be opened.  
(NOTE:  Verify CC1467(CC1469) is closed before opening CC43 and that CC43 is 
closed before opening CC1467 (CC1469).  
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FIRE HAZARDS ANALYSIS 
 

FIRE AREA EVALUATION  
 

FIRE AREA:  FF  
 

TRAIN ACCREDITED FOR SHUTDOWN:  1 
 
4.6.FF.1  FIRE AREA DESCRIPTION  
 
Room numbers and fire protection features for this fire area are as follows:  
 
ROOM 

NO. 
 
ROOM DESCRIPTION 

COMBUSTIBLE 
LOADING (BTU/FT2) 

DETECTION 
Y/N 

SUPPRESSION
MAN/AUTO 

     
502 CONTROL CABINET ROOM 6,868 Y MAN 
503 OPERATOR STUDY ROOM 24,000 Y MAN 
504 CONTROL RM KITCHEN 9,600 Y MAN 
505 CONTROL ROOM 24,000 Y MAN 
506 CONTROL RM TOILET 1,600 Y MAN 
507 SHIFT SUPERVISORS OFFICE 24,000 Y MAN 
509 CONTROL RM PASSAGE 16,000 N MAN 
510 COMPUTER ROOM 40,000 Y MAN 
511 SHIFT MANAGERS OFFICE 24,000 Y MAN 
512 SS ADMIN ASSISTS OFFICE 36,000 Y MAN 
513 TOILET 1,600 Y MAN 
 
…………………………………………………………………………………………………………… 
 
4.6.FF.2  SAFE SHUTDOWN SYSTEMS IN FIRE AREA FF  
 
The following components are located in fire area FF.  
See Appendix B-2 for a list of circuits / cables in this fire area.  
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
ESSPWR 1 / 2 C5705 PNL CONT POWER (PORV IND LIGHTS 
 1 C5706 PNL AC CONT PWR (SV6407 INDICATION) 
 1 C5708 PNL CNTRL POWER PROCESS MON (DIXSON) 
 2 C5709 PNL CNTRL POWER PROCESS MON (DIXSON) 
 1 C5716 PNL CONTROL POWER PROCESS MON (DIXSON)
 1 C5717 PNL CONT POWER SV IND LIGHTS 
 2 C5755C PNL SFAS POWERED SV CH.2 
 2 C5755E PNL CONTROL ROOM REACT PROT. SYS 

PNL(CH.2) 
 2 C5755G PNL POST ACCIDENT MON. RACK (CH.2) 
 2 C5756D PNL SFAS LOGIC ACTUATED CH2 
 2 C5759B PNL CH B INST PWR (RCS LOOP 2 TEMP, PZR LV 
 2 C5759C PNL INST POWER NNI-X BUS 
 2 C5760D PNL CONT POWER TO C5759B 
 1/2  C5761A PNL CH 1 SFRCS XMTR & LOGIC 
 1 C5762A PNL CONTROL POWER TO SFRCS CH3 RELAY 
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FIRE HAZARDS ANALYSIS 
 
4.6.FF.2 Cont. 
 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
ESSPWR 1 C5762C PNL SFAS POWERED SV CH.1 
 1 C5762D PNL SFAS LOGIC ACTUATED CH 1 
 1 C5762E PNL CONTROL ROOM REACT PROT. SYS PNL 

(CH1) 
 1 C5763A PNL POST ACCIDENT MON. SYS PNL (CH1) 
 1 C5763D PNL SFAS POWERED SV CH.1 
 2 C5792 PNL CONTROL ROOM SFRCS CABINET (CH2) 
 1/2  C5792A PNL CH 2 SFRCS XMTR & LOGIC 
 2 C5798 PNL POST ACCIDENT MON. IND. PNL (CH2) 
 1 C5799 PNL POST ACCIDENT MON. IND. PNL (CH1) 
NI 1 NI-5874A IND SOURCE RANGE IND 
 2 NI-5875A IND SOURCE RANGE IND 
 2 NI-NI1 IND SOURCE RANGE IND 
 1 NI-NI2 IND SOURCE RANGE IND 
NNI 2 FI-MU31 IND MUP TRAIN 2 FLOW IND 
 2 FI-MU34 IND MUP TRAIN 2 FLOW IND 
 1 FI6425 IND RC MU FLOW-HI RANGE 
 1 FI6435 IND RC MU FLOW-LOW RANGE 
 2 FYI-HP03A IND HPI FLOW INDICATION 
 2 FYI-HP03B IND HPI FLOW INDICATION 
 1 FYI-HP03C IND HPI FLOW INDICATION 
 1 FYI-HP03D IND HPI FLOW INDICATION 
 1 LI-RC14-3 IND PRZR LEVEL IND 
 2 LI-RC14-4 IND PRZR LEVEL IND 
 2 LI-SP09A1 IND SG1-2 START-UP LEVEL IND 
 2 LI-SP09A8 IND SG1-2 START-UP LEVEL IND (C5792A) 
 2 LI-SP09A8A IND SG1-2 START-UP LEVEL IND (C5710) 
 2 LI-SP09A9 IND SG1-2 START-UP LEVEL IND (C5792A) 
 1 LI-SP09B1 IND SG1-1 START-UP LEVEL IND 
 1 LI-SP09B8 IND SG1-1 START-UP LEVEL IND (C5761A) 
 1 LI-SP09B8A IND SG1-1 START-UP LEVEL IND (C5708) 
 1 LI-SP09B9 IND SG1-1 START-UP LEVEL IND (C5761A) 
 2 LRS-RC14 REC PRZR LEVEL RECORDER 
 2 PI-6365A IND RCS LOOP 2 EXTENDED RANGE PRESS 
 1 PI-6365B IND RCS LOOP 1 EXTENDED RANGE PRESS 
 2 PI-RC2A3 IND RCS LOOP 2 PRESS IND 
 2 PI-RC2A4 IND RCS LOOP 2 PRESS IND 
 1 PI-RC2B3 IND RCS LOOP 1 PRESS IND 
 1 PI-RC2B4 IND RCS LOOP 1 PRESS IND 
 2 PI-SP12A IND SG1-2 OUTLET PRESS IND 
 2 PI-SP12A1-A IND SG1-2 OUTLET PRESS IND 
 1 PI-SP12B IND SG1-1 OUTLET PRESS IND 
 1 PI-SP12B2 IND SG1-1 OUTLET PRESS IND 
 2 TI-RC3A5 IND RCS LOOP 2 HOT LEG TEMP 
 2 TI-RC3A6 IND RCS LOOP 2 HOT LEG TEMP 
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FIRE HAZARDS ANALYSIS 
 
4.6.FF.2 Cont. 
 
 
SYSTEM TRAIN COMPONENT TYPE DESCRIPTION 
     
NNI 1 TI-RC3B5 IND RCS LOOP 1 HOT LEG TEMP 
 1 TI-RC3B6 IND RCS LOOP 1 HOT LEG TEMP 
 2 TI-RC4A2 IND RCS LOOP 2 COLD LEG TEMP 
 2 TI-RC4A4 IND RCS LOOP 2 COLD LEG TEMP 
 1 TI-RC4B2 IND RCS LOOP 1 COLD LEG TEMP 
 1 TI-RC4B4 IND RCS LOOP 1 COLD LEG TEMP 
SFAS 1/2  C5755D PNL SFAS CH.2 LOGIC PANEL 
 1/2  C5762D PNL SFAS CH.1 LOGIC PANEL 
 1/2  C5763D PNL SFAS CH.3 LOGIC PANEL 
 1/2  C5765D PNL SFAS CH.4 LOGIC PANEL 
 1/2  LI1525A LI BWST Level Indicator 
 1/2  LI1525B LI BWST Level Indicator 
 1/2  LI1525C LI BWST Level Indicator 
 1/2  LI1525D LI BWST Level Indicator 
 1/2  LSL1525A1 LSL BWST Level Switch 
 1/2  LSL1525B1 LSL BWST Level Switch 
 1/2  PI2000 PI CTMT Vessel Press Indicator 
 1/2  PI2001 PI CTMT Vessel Press Indicator 
 1/2  PI2002 PI CTMT Vessel Press Indicator 
 1/2  PI2003 PI CTMT Vessel Press Indicator 
 1/2  PSH2000B PSH CTMT Vessel Press Switch 
 1/2  PSH2001B PSH CTMT Vessel Press Switch 
 1/2  RI2004 RI CTMT Vessel Radiation Ind 
 1/2  RI2005 RI CTMT Vessel Radiation Ind 
 1/2  RI2006 RI CTMT Vessel Radiation Ind 
 1/2  RI2007 RI CTMT Vessel Radiation Ind 
 1/2   RSH2004A RSH2 CTMT Vessel Radiation Sw 
 1/2  RSH2005A RSH CTMT Vessel Radiation Sw 
SFRCS 1/2  HIS100B HIS LOGIC CH 2 TRIP BLOCK/PERMISSIVE 
 1/2   HIS100C HIS LOGIC CH 4 TRIP BLOCK/PERMISSIVE 
 1/2   HIS101B HIS LOGIC CH 1 TRIP BLOCK/PERMISSIVE 
 1/2  HIS101C HIS LOGIC CH 3 TRIP BLOCK/PERMISSIVE 
 1 HIS3869B HIS BLOCK CIRCUIT AF3869 (AFP-1 TO SG-2) 
 1 HIS3870B HIS BLOCK CIRCUIT AF3870 (AFP-1 TO SG-1) 
 2 HIS3871B HIS BLOCK CIRCUIT AF3871 (AFP-2 TO SG-1) 
 2 HIS3872B HIS BLOCK CIRCUIT AF3872 (AFP-2 TO SG-2) 
 2 HIS603B HIS BLOCK CIRCUIT MS603 (SG-2 DRAIN STOP) 
 1 HIS611B HIS BLOCK CIRCUIT MS611 (SG-1 DRAIN STOP) 
 1 HIS6401 HIS CH 1/3 MANUAL START AFPT-1 C5707 
 2 HIS6402 HIS CH 2/4 MANUAL START AFPT-2 C5707 
 1 HIS6403 HIS CH 1/3 MAN STRT AFPT-1 & ISOL SG-1 C57 
 2 HIS6404 HIS CH 2/4 MAN STRT AFPT-2 & ISOL SG-2 C57 
 
……………………………………………………………………………………… 
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4.6.FF.3  Fire Propagation Control  
 
Fire Area FF consists of the Control Room complex and is located in the Auxiliary Building 
(El 623’) as shown on drawing A-225F.  
 
A fire that originates in this fire area will be contained in the fire area. 
 
The floors, walls and ceilings are reinforced concrete or concrete block having a fire resistance 
rating of 3-hours (except as noted below).  
 
The block walls into the elevator shaft (Fire Area UU) do not meet a tested configuration.  Based 
on the low combustible loading and the construction of the block walls, a fire will not propagate 
from one fire area to the other. 
 
Door 509 (separating II from FF) is not a UL fire Door.  This door is a steel double door, used as 
part of the pressure boundary for the Control Room and was built to UL standards for a fire 
door.  Based on the door’s design and construction and the low combustible loading in the area, 
a fire will not propagate from one fire area to the other. 
 
The structural steel fireproofing in rooms 502, 505, and 510 is not installed in accordance with 
the UL design in that the attachments (e.g. conduit supports) are not adequately fire-proofed.  
These rooms are provided with a noncombustible suspended acoustic tile ceiling below the 
structural steel.  Based on the minor deficiencies in the fire-proofing, the low combustible 
loading and the barrier provided by the ceiling tiles, a fire in this area will not cause failure of the 
structural steel. 
 
The Control Room (Room 505) and Control Cabinet Room (502) are separated from Rooms 
503 (Operator Study Room), 504 (Control Room Kitchen), 509 (Control Room Passage), 510 
(Computer Room), 511 (Shift Supervisor’s Office), 512 (Administrative Assistant’s Office), and 
513 (Toilet) by 1-hour fire-rated walls. 
 
There are several small penetrations which do not conform to tested configurations.  Based on 
the construction and low fire loadings, a fire will not pass through these penetrations. 
 
The Control Room is protected from and does not contain high-energy equipment such as 
switchgear, power transformers, rotating equipment, or potential sources of missiles or pipe 
whip.  The separation distance between redundant Class 1E equipment and circuits internal to 
the control board is discussed in section 8 of the USAR. 
 
Analog signal isolation devices, with individual power supplies, are provided between the 
sensing channel and the logic channel.  Digital signal isolation devices are provided between 
the logic channel trip bistables and the output modules of the actuation channel. 
 
Physical separation between redundant channels of the RPS is accomplished by locating each 
redundant channel in a separate cabinet assembly.  The cabinet assembly provides physical 
protection of the cabinet internal equipment from external hazards such as missiles and fire.  All 
openings between the Cable Spreading Room and RPS cabinets through which RPS cables 
pass, are sealed to prevent the passage of fire, smoke and fumes.  These seals are silicone 
foam base. 
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Internal to the RPS cabinets, the separation of redundant channels is maintaine by isolation 
device circuits.  The isolation device circuits have been tested and analyzed to protect against 
short circuits, open circuits, grounds, and the application of AC or DC potential. 
 
The isolation device circuits include the isolation device, internal wiring, an field wiring 
connection terminal strips.  The isolation device is an isolation amplifier for analog signals and a 
relay for digital signals.  The isolation device circuit internal wiring and field connection terminal 
strips have the same characteristics (flame retardancy, maximum operating temperature, 
dielectric strength) as the wiring and terminal strips used internally within the cabinets for 1E 
service.  
 
5.FF.4  Fire Detection and Suppression  
 
Fire Area FF consists of various rooms.  The following rooms have detection. 
 

1. Control Cabinet Room 502 with detectors in Panels C5715, C5716, C5717 and 
C5718, Fire Detection Zone FDZ 505 

 
2. Operator Study Room, Room 503, Fire Detection Zone FDZ 505 
 
3. Kitchen, Room 504, Fire Detection Zone FDZ 505 
 
4. Control Room, Room 505, Fire Detection Zone FDZ 505 
 
5. Toilet, Room 506, Fire Detection Zone FDZ 505 
 
6. Shift Supervisor’s Office, Room 507, Fire Detection Zone FDZ 505 
 
7. Shift Manager’s Office, Room 511, Fire Detection Zone FDZ 505 
 
8. Computer Room, 510 (one below floor), Fire Detection Zone FDZ 505 
 
9. Shift Supervisor Administrative Assistant’s Office, Room 512, Fire Detection 

Zone FDZ 505 
 
10. Toilet, Room 513, Fire Detection Zone FDZ 505  

 
Manual fire suppression equipment is provided for this area.  Fire extinguishers and Hose 
Stations (HS) are shown on Drawing A-225F.  
 
In the event of a fire, isolation and smoke venting will be accomplished in accordance with the 
Pre-Fire Plans.  
 
4.6.FF.5  Fire Area FF Safe Shutdown Summary  
 
Train 1 will be used for Safe Shutdown in Fire Area FF.  Safe Shutdown will be accomplished 
from the Auxiliary Shutdown Panel using the Makeup and Purification System (MUPS) for 
Reactor Coolant System inventory control, a Letdown path, and Seal Injection for RCP Seal 
Cooling.  The RCP seals will be restaged using flow through the RCP Seal Return line.   
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Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BESS

C

o

U

c

c

o/c

o/c

olc

SYSTEM COMPONE!{T

Ar'WS AF3869

AFl870

AF3871

Fa{5459

MS105A

MS107A

DESCRIPTION FAIL BACK UP FOR

I>

IS

FO

FO

CIRCUIT lNTERI.OCK REQUIRED CIIANGETYPE LOC

MOV

MOV

MOV

NORM
HODE

SHUT COMPON
INFO

,TUSTIFICATION NOTES

1 DISGI TO SG2

1 DISCH TO SG1

AT'WP 2 DISCH TO SG1

FI.OW gflRL VA],VE

1 MS IN X-CONN

2 MS IN X-CONN

1 STEAII ADMISS VLV

C

o }IIS

BH

BH

TRAIN 1&2 H

1CBE114 5F
l-cBEll.4 6G
c57 05
cs762A.

oP-02st9
oP-02519
oP-02519
oP-02519

(CLOSE AFs99)
(C]OSE AFs99)
(crosE Ar'599)
(crosE AF599)

(OPEN AF387O)
(OPEN AF38?O)
(OPEN AF387O)
(OPEN AF38?O)

02519 (OPE{ AF5452}
02519 (OPEN At',6452I

025 1 (OPEN AF6452}
(OPEI 4F5452)
(OPE'I AF54s2 )

(oPEt[ t4s5889A]
(oPmr Mss889A)
(oPEX'r HSs889A)
(OPE.I MS5889A)
(oPmr Ms5889A)
(oPEr{ HSs889A)

(CI.OSE AFs99)
(CLOSE AFs99}
{CIOSE AF599)
(CIPSE AI'599)

-02519 (OPE!{ AF38?0}
-02519 IOPEXI AF3870)
-02519 (OPEN AF3870)
-02s19 (OPEN AF38?0)

-025t 9
- 025 19

02s 19
02519

L2
L2
L2
l2

t cDt 0?F
1@t07G
c5706
cs752A

oP-02519
oP-025r.9
oP-025L9
oP-02s19

2CBF].201F
2CBF12 O 1G
c5 706
c57 92

-02519 (TRIP
-02519 (TRIP
-02s19 (TRrP
-02519 (TRIP

OP

PL4-z)
Pr.4-2)
P14-2)
Pl4 -2 )

13
13
13
L3

14
14
L4
L4

1"5

15

16
15
r.5
16
16
L6

7
7

16
15

AF5O8

AF5452

AF}I TO SG1 ISO 1ILV

AFhIP 1 F]DW CTRL VLV

H

H

1 1CBE1 160 I
cs706

1C}TPTOlB
c5706

].CLY54534
1CLY6453B
1LLC6452B
c5705
c57 1?
c5? 53C

lCLC54598
1Cr,C545 9H
1LLC54594
c57 09

-o251
-02s1

oP- 025 1 9
oP- 02519
SPt,RIOUS
oP- 025 1 9
QP- 02519
op- 02s 1 9

SPURIOUS CI.oSI,JRE NOT POSSIBLE
SPi,]RIQUS CIPSI,JRE NOT POSSIBLE

sov E 1 (OPEN AF5452)
(OPEN AF6452)
CISS{JRE NOT POSSIBLE
(OPEN AF5452}
(oPE[ AF6452]
(oPEr AF6452)

sov II

sov

PI'}4P

PTJMP

PUMP II

REQUIRED FOR S/D
REQIIIRm FoR s/D

NOT REQIIIRm FOR S/D
NoT REQUIRED FoR S/D

-02519(CONTROL 1CSO388 AT ASP) oP-02s19(CONTROL rCS038B AT ASP)
-02519(CONTROL ICS03EB AT ASP) OP-02519(CONTROL ICSO38B AT ASP)

ICSO3 8B

Ms106

1 COV CTRL VLV

1 T4S TN lSO VLV

H

H

E AS IS

AS ISEE

EE

C

o

o

C

1CD135G
1CD13 5 I
c5705
c5762L

NONE

NONE

-02s19 (OPB{ MS106}
-02519 (OPEr'r MS106)
-025i"9 (OPE{ MS106 }

oP-02s19 (oPEN Ms106)

oP-02s19 (OPmr MS106)
oP-02s19 (OPmr MS105)
oP-02519 (OPEN MSr05)
oP-02519 (OPmr MSL06)

(TRIP
(TRIP
(TRIP
(TRIP
(TRIP

oP-02519
oP-02519
oP- 02s 1 9
oP-02519
oP-02s19

(TRIP
(TRIP
(TRIP
(TR]P
(TRIP

oP - 025

l7
1?
l't
!7

H

HEE

H

IS 105

IS MS 107

AF'WS TRAIN 1&2

1CBE1271G
1CBE12 7 1H
1CBE12 7 1J
c5705
c5762A

2CBF] L88H
2CBF1 1 88J
2CBF1 1 88M
c5709

1C1/5 I 8 9AB
1CV5 8 8 9AC
1CV5 8 8 9AG
Lcv5 I I 9AH
c570 9
C5?52A

oP- 025 19
oP- o25 1 9
oP- 02s 19
oP- 025 1 9
oP- o25 1 9
oP-02519

oP- 025 1 9
oP- 025 1 9
oP- 025 r9
oP- 025 19
oP-02sL9

P14-2)
P14-2)
P14-21
P14-2)
P14-2)

18
18

18
18

025
19 (oPE\r
r9 (OPEN
19 (OPEI'I
19 (OPBI
r"9 (oPEtr
L9 (OPE'I

Mss889A)
MS58B9A)
MSsS I 9A)
Mss889A)
MS5889A)
MS5889A)

P14-2I
P14-2)
P14-2)
Pt4-21
Pr.4 -2 )

18
18
18
18
18

19
19
t9
t9
19
19

MSs889A

LEGE}ID

P1+-1

P241

TD AT]X F'W PT'MP 1

TD AI'( FI.I PI'MP 2

MTR DRI\rE{ FEED PUMP

025

o25

H

H

H

A

oP-o2519 (TRrP P14-2) 025r.9 (TRIP P14-2)

REQUIRED FoR s/D
REQUIRED F.oR s/D

L4

BCAD2lOD
BCAD2lOE

B - valve maintains boundary isolationH - required for hoE sEandby C - required for cold shutdown

L/2

OFF

OFF

H/L - High/Low inrerface N/A - not affected

REV.28
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Detailed Arralysis

FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BE

H

H

H

H

H

H

H

C

B

H

H

SYSTEI,I COMPONEXf,T DESCRIPTION LOC NORM SHUT

PUMP II L/2

FAIL BACK UP FOR CIRCT.IIT INTERIOCK REQUIRED CIIANGECOMPON
INFO

JUSTIFICATION NOTES

AFWS

c1- 1

c1-3

CCWS CC14O7A

CCl4O?B

cc14118

cc14 50

CC146 7

P24t

P242-r

DaLa-)

MTR DRI\IE{ FEED PT]}'P

MDFP AIIX IJ',BE OIL PIJMP

ON

ON

FUNC

ON

OFF

OFF

r'r/A

TRAIN

TRAIN

1&2

1&2

cs'tL2

NONE

NONE

AFWS TRAIN OP-2519 (ENSURE DISCH l/LV CLSD) OP-2519 (BSST'RE DISCH lrLV CLSD}

NoT REQUIRED FoR S/D

NOT REQUIRED FOR S/D

74

PT]MP II t/2
PUMP II L/2 FIJNCS}IAFT DRVI{ LO PUI'IP

FAN 1

CAC FAN 3

CCl{ OUT IS0 \rl.v FROM CTI,IT

CCW OUT TSO \rLV FROT4 CT'IiIT

CCI'I TO LETDOWN CLR T. IN lrLV

INLSI IS0 vI,V TO CTt*tT

CC TO MU PMP }IDR IN \rLV

CtR 1 OUT ISO .\rLV

.fI(T ClJ }D( 1 OiJT IrLV

NON-ESSENTIAJ, IN ISOL (SEAL RETURN}

FA}T D o/F OFF

tl2 o/F ON OFF

!/2

L/2 U

1CBE14O1G
1CBE14 01.,J
].CBE14O1K
c5 715
c5 763C

oP-02519
oP-02519
oP-O2519
oP-02s19

QP- 025 1 9
oP-02519
oP- 025 1 9
oP-02519
oP-0251902519

(I'IANUAT,I,Y
(MANUALLY
(MANUAI"LY
(MANUA]-I,Y
(MANUAI,LY

START)
START}
START)
START)
START)

(MANUALLY
(MANUALLY
(MANUALLY
(MANUAILY
(MANUAILY

START}
START)
START)
START}
START}

20
20
20
?o
20

FAI'T

MOV

MOV

sov T

sov AB

cl-1. C1-2 ICBE15 0 1F
1CBE15O1G
1CBE15O1H
c5? 15
cs7 61 C

NOT RESUIRED
REQTITRM
REQUIRM
REQUIRED
REQUIRED

FOR S,/D
FoR s/D
FoR s/D
FOR S/D
FOR S,/D

rS 02519
02s19

-02519
-o25L9
-02s19

2CBFI].5 8E
2CBFl 15 8G
c57 L7
c5 7 55C
c5 756D

-o2519
-02s19
- 02 519
- 02 519

02519
025 r"9
02s 19
025 19
025 r.9

22,3t
a1 a1

22,34
22,3!
22,31

1gBE1173E
1CBE1173G
c5717

c5 7 63D

1CVI4 5 7C
1CV1467E
c5?15
c5762C

NONE

KB

KA,I(B

(OPBT
(OPEI'I
(OPEN
(OPBT
( OPEXiI

(OPBI
(OPEN
(OPBI
(oPmI
(OPEN

cc1407A)
CC14O?A)
cc140?A)
cc1407A)
cc1407A)

ccl4o7B)
CCl4 O?B)
ccL407E)
CCl4O?B}
cc1407B)

(OPEN
{OPMI
(OPMI
(OPE}I
(oPsr

(OPEN
(OPEN
(OPE{
(OPE}I
(OPEN

cc1407A)
c9140?A)
cc1407A)
cct 407A)
cc1407A)

cc1407B)
ccr.407BI
cc14 078 )
CC14 O?B )
cct 40?B)

IS 025 19
025 19
o25L9
025 19

a, al

22,34
22 ,1),
22,37
22, 3toP-02s19

oP-025r.9 (OPEI{ CC1409}
oP-02s19 (OPE{ CC1409}

- 025 19

-02s19 (OPEN CC1409)
-02519 (OPEN CC1409)

-02s19 (OPEI CC1409)
-02s19 (OPEX,I CC1409)

02519 (OPEI CC1411A)
02519 (OPnI CC14L]-A)
02s19 (OPEtr CC1411A)
02s19 (OPElr CC14r,1A)

oP-02519 (OPEN CC1411B)
oP-02519 (OPEN CC1411B)
oP-02s19 (OPEN CC1411B)
oP-02519 {OPEN CC1411B}

cc140 9

cc14 1 0

CCI411A

TO LETDOhIN CLR 2 ]N 1rIJV

INLEIT ISO VLV TO CTTJE

C o/c

IS

IS

IS

2CaFt221F
c5703

zCBF1 22BF
c57 03

MUOlB
t'tu0l,A

2L
2l
2L
2L

o

L/2 o

o/c o (H) FC

C

1CBE11?68
1CBE11?6G
c5 71?
cs762C

oP- 025 19
oP- 025 1 9
oP- 025 1 9
oP-02519

2CBF1I59E
2CBF1 15 9G
c5717
c5755C

oP-02519
oP-02519
oP-0251"9
oP-02s19

2CSF1724A
2CVl460D
2CV1460E
c571?
c5755C

I8-0145
88- O145
88-014s
88-0145
88-014s

(OPE}I CC1411A)
(OPEN CC14r.r-A)
(OPEN CC1411A)
(oPEN CC1411A)

(OPEN CC1411B)
(oPEt'r cc1411B)
(oPBr cc1411B)
(OPEI CC1411B)

02519 (crosE,/oPE{ cc14G?)
02s19 (CLoSE/OPEN CC146?)
02519 (CISSE/OPEI{ CCr.46?)
02s19 (crosE/oPEN cc146T)

22
22
)a
22

22
22
22

56
55
bb
66
55

OP
OP
OP 1

IS 31
31
31
3L

t/2 S TRATN 1&2 BYPASSING
BYPASSING
BYPASSING
BYPASSING
BYPASSING

cc146 0
cc14 6 0
ccl46 0
cc14 5 0
cct4 5 0

MOD
MOD
MOD
MOD
MOD

o

AS TS

FO oP-02s
oP-025

19 (cr-osE/oPEN cc146?)
19 (Ci0SE/OPB,r CC1457)
19 (cr-osE/oPE'r cc146? )
19 (cr.osE/oPElr cc145z )

24.26
24,26
24,26
24,26

ccl47 1

ccl495

MAN

sov

UK

U 1CSF1?l44
1Ca/14 95C

02519 (OPERATE CC42. CC43)
02519 (OPERATE CC42, CC43}

24

LEGEND

H - required for hoE sEandby C - required for cold shuEdov,n H/L - High,/Loil inEerface

4.FF- 7

B - valve maintains boundary isolatsion N/A - nor affecred

RSV.28
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Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BESS

SYSTEM COMPONEflT

CC.WS ccl495

cc2 545

DESCRIPTION

.ESSEIiITIAI IN ISOL (SEAL RETURN)

RETURN IIDR ]. lrLV

ial ccw Isolation valve

ccl^l bypass valve

CIRCiJIT ]}TTERIPCK REQUIRED CHANGE JUSTIFICATION

OP.02519 (OPERATE CC42,CC43)
OP-025].9 (OPERATE CC42, CC43)
oP-o2519 (OPERATE CC42. CC43)

QP-02519 (OPEI{ CC2645}
oP-02519 (OPEN CC264s)

oP-02501 (CLOSE CC42)

oP-02s01(oPmATE CC43)

oP-02519 (OPEI'{ CCs09s)
oP-02519 (OPEN CCs095)

oP-02519 (OPEN CC509?)
oP-02519 (OPEN CCs097)

N,/a

N/A

N/A

oP-02519 (rSQL,ATE
oP-02519 (rSOr,ATE
oP-02519 (TSOLATE

TYPE LOC NORM SHUT
MODE

FAIL
14ODE

BACK UP FOR

S TRAIN 1&2

COMPON
INFO

NOTES

1

1

BH

BC

BC

ICV14958
c57 17
cs't62c

1CI}E1161F
c5?20

24,26
24,26

al

23

28
28
1A
2S
28

G o/c H

H

H

H

H

H

H

H

H

C

C

A.S IS

AS IS

AS IS

AS IS

AS rS

QP-02519 (OPEN CCz545)
oP-02s19 (OPEN CC2545)

s01(crosE cc42)

02501 (OPERATE CC43}

025r.9 (OPElr CCs095)
02519 (OPEI'I CC5095)

02s19 (OPBr CCso97)
02519 (OPEtr CC5097)

CC4 3

ccs 0 95

o

L/2 C

T

PUMP T t/2

MOV

Mov

L/2 24 ,26

24,26

27

)1
)1

29
IJ
29
29
29
29

1CBE1225F
c5?20

1CBE1227F
c5720

NONE

NONE

NONE

NONE

NONE

1CAC1.13B
lCAC113C
T.CAC],].38
c5716
cs 7 63C

NONE

1CBE1156H

cc5 0 97

CC I{DR 1 IN ISO VLV

CCI^I LINE 1 RSf ISO VLV

FI.oW SWITCH CC.WS PLMP

FI.OW SWITCH CCI^IS PuMP

riow swrtcrr ccrrs PIJMP

CCW PI]MP 1

o/c

o/c

ON

ON

ON

o/F

o/F

T

T

T

T

T

C

FIS I.4 22C

Frst 427C

Frs1432C

P43-1

sl3-1

FS

FS

PI'MP & OPER
& OPER
& OPER,
& OPER
& OPER

lCAC].08B
1CAC1O8H
1CAC1O8I
l.CACT2C
c57 15
cs 716
c5?5 6C
c5753C

s/D
s/D
s/o
s/D
s/D
S/D
s/D
s/D

025 19
o2st9
025 r-9
025 19
025 19

(OPMATE
(OPERATE
(OPERATE
(OPERATE
(OPERATE

(CTOSE
(CI,oSE
(crosE
(cr6sE
(CIOSE
(CIOSE

(CIOSE
(cr,osE
(crosE
(CIPSE
(crosE
(CI,OSE

I.OCAILY}
I.oCALLY)
IOCATLY}
IOCAJ-IJY}
LoCALLY)

025r.9 (ISOLATE
0251"9 (rsor,ATE

LoC}LLY)
LoCATLY)
I.OCALLY)
IOCALLY)
I,OCAI,LY)

P43-3

CFS CFOlA

CFOlB

CREVS

CCW PTMP 3

CORE FIOOD TK 2 ISO I/LV

FIOOD TK 1 ISO VLV

EVS FAN 1

EHERG A/C I,'NIT 1

COIIDEI,ISER TINIT I (S33-T) IN VLV

2CBF112OF
2CBF112OG
2SVCFOIAB
c57 15
C5? 55C
PSH7529A

oP-02s19
oP - 025 r.9
oP-02s19
oP-02519

-02519
-02519

CFOlA)
CFOlA)
cF0LA)
CFOlA)
cF01A)
CFOlA)

ON

C

C

ON

IS

IS

H

NOT

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED

PSH?5294

PSH7530A

025 19
025t9
025 19
025l-9
025 19
025 19

(CIOSE
{crosE
(CIOSE
{CIOSE
(CIOSE
(crosE

{CIOSE
(CIOSE
(CI'SE
(CIOSE
(crosE
(CI'SE

cFo1A)
CFOlA)
CFOlA)
CFOlA)
CFOlA)
cFo1A)

cFo18)
cFo18)
CFOlB)
cF018)
cF018)
CFOlB)

1CBE1162F
1CBE1162G
lCVCFO].BB
c5716

PSH?530A

oP-o2519
oP- 02s 1 9
oP-02519
oP- 025 1 9
oP-o251 9
oP-02519

cFolB)
CFOlB)
CFOlB)
CFO].B)
CFOlB)
CFOlB)

o2519
025 19
025L9
02519
02519
02 519

29
?q

aq
29
?q

H

H

1

1 OFF

CI.OSE

AS IS

TCBE12O9C
c5'120

I.CBE1.2I5E
lCCEAClC
c5720

REOUIRED FOR S,/D
REpurR@ FoR s/D

REQUIRED FoR S/D
REQUTRED FoR s/D
REQUIRm FoR s/D

REQUTRED FoR s/D

OP

30
30

30
30
30

sv4823A

LEGEXqD

1 H

H

C 30

1 5-1

B - valve maintains boundary isolationH - required for hot standby C - required for cold shuldom H/L - HiSh/low inEerfaee

4. FF- I

B

N,/A - not affected

REV. 28



4 .6. FF.5 TABLE].

Detailed Arlalysj.s

FIRE HAZARDS ANAIJYSIS

SAFE SHUTDOWN A}TALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BES

loc NORM NOTESSYSTB4 COMPONE{T DESCRIPTION FAIL BACK UP FOR

IS P55 -2

cs153 0

IS

AS IS

IS

CIRCUIT I$IERIOCK REOUIRED CHANGETYPE SIIUT
MODE

COMPON
INFO

,JUST]FICATION

5*9=4sR+ t=956! ++ === = == ==== =
5r.9 (TRrP P55-1)
5L9 (TRrP P56-1)

c5 716
c576 3C

lCBE1 1O5F
1CBEt"106,l
c5? 15

oP-02
02

31
31

32
a)
32

cs1s3 1

P56- 1

Ps6-2

DHRS DHOlB

DHOTB

DHO9A

DHO98

DHI1

DH12

DH13B

CTMT SPRAY ISO \rLV

CS PUMP 1

CS PI]MP 2

LPI IINE 1 VIJV

ISO \ILV B

CTMT ST]MP ISO \ILV A

ClrMT SIJI'IP ISO 1ILV B

DH NORM SUC]T LINE VLV

DH NORM SU T LINE 1ILV

CI,R 1 BYPASS VLV

MOV

PI'MP

PLI!.IP

MOV AB

MOV

2CAF] t 47H
2CBF1147,r
c57 16
c5?5 6C

1GE111B
1CBE1L1C
1CBE11lE
c57 16
c5 7 62C

oP- o25 1 9
oP- 025 1 9
oP' 025 1 9
oP-o2519
oP-02s19

Ps6-1)
Ps5-1)
P56-r.)
Ps6-1)
Ps5-1)

02519
02519
0 2519
02519

J]
31
31
31

025 19
025 19
025 19
02s 19
o25!9

Ps5-1)
Ps6-r.)
Ps6-1)
Ps6-1)
P5b-1,

l1
31
3I
31
31

L

OFF

OFF OFF OFF'

H (TRIP P56_2)
(TRIP P55-2)
(TRIP P56.2)
(TRIP P56-2)

B H

BH

H/L c

H/L C

2CBF].118
2CBFI11C
2CBFI11E
c5 715
c5 755C

oP-02519
oP-02519
oP-02s19
o?-02519
oP-o2519

P56-2)
Ps6-2)
Ps6-2)
Ps5-2)
Ps6-2)

-025I9
-0251 9

Ps5-2)
Ps5-2)
Ps6-2)
P55-2)
P56-2\

31
3l-
31
31
31

(TRIP
(TRIP
(TRIP
(TRIP
(TRIP

(TRIP
(TRIP
(TRIP
(TR]P
(TRIP

025r9
02s19
02519

JMTD

{TRIP
{TRIP
(TRIP
(TRIP

(TRIP
(TRIP
(TRIP
(TRIP
(TRIP

C

H

o

C

SPURIOUS CI.oSURE NOT CREIBIJE
SPURIOUS CIESURE NOT CRDIBI,E
SPI'RIOUS CLOSURE NOT CREDIBLE

VAIJVE

1

2

1CBE1157F
1CBE1157G
1CBE1 157 I
c5?15
c57 62C
c5752D
c5763C
c5763D

DE-BiERGIZED
DE-E{ERGIZED
DE-nlfERGIUED
DE-ET{ERGIZED
DE-E}IERGIZED
DE-FIERGIZED
DE-EISERGIZED
DE-M{ERGIZED

34
34
34
34
34
34
34
34

l4
34

34
34
34
34

34
34
34
34
34
33
34
34

c

C

H

2CBFl 14 2E
2CBF1I.4?F
2CBF] t"42H
c5716
c5 7 55C
c5755D
c5 756C
c5756D

89-0089
89-0089
89-O089
89-0089
B9-0089
89-0089
89-0089
89-O089

DE-M{ERGIZED
DE-EIERGIZED
DE-ENERGIZM
DE.ENERGIZED
DE.ENERGIZM
DE-ENERGIZM
DE-ENERGIZM
DE-ENERGIZE

1CBE11].2E
1CBE1112F
1CBE1112H
c5716
C5?62C
C5?62D
c5753C
c5 7 63D

89-0089
89-0089
89- 0089
89-OO89
89-00I9
89-0089
89-0089
89-0089

VALYE
VAIJVE
VAL1E

DE-ENER,GlZED
DE.EX{ERGIZ@
DE-E{ERGIZED
DE-E.IERGIZM

IS

o/c

C F'C

MOD

MOD
MOD
t"!oD

MIERGIZED

zw

EX'IERGI

ENER,GI

EX.TERGI

DH21. 23)
DH21, 23)
DH21, 23)
DH21. 23)
DH21, 23)
DH21, 23)

(OPEN DHz1, 23)
(oPmr DH21. 23)
(OPEN DH21, 23)

IS

o/c I5

2gBF1130E
2CBF1130G
2CBFl13 O,J
c5?04
c57s6D
PSH?531A

oP-02s19
oP- 025 19
oP-02519
oP- 025 19
oP- 02 5 19
oP-02519

zffi
Z,fr
z@
zw
ZED
zw

(OPElT
(OPEN
(OPEtI
(OPMI
(oPEt{
(OPE},I

PSH?53 1AlK03 (oPmr DH21, 23)
(OPEN DH21, 23)
(oPElr DHzr, 23 )
(oPmr DH21, 23)
(oPBr DH21. 23)
(oPElr DHz1. 23)

oP-02519 (OPEr DH21. 23)
oP-02519 (OPBI DH21, 23)
oP-02519 (OPmr DH21, 23)

35
35
35
35
35
35

1CBEl 18 3G
t cBEt lS3,f
c5 704

. ET{ERGI

SPURIOUS ACTUATION NOT POSSIBI,E 5C

zw
zw

35
35
35

C IC\/DH].388

tEGE{D

H - required for hot standby C - reguired for cold shutdown H/L - High/Low interface
4. FF- 9

B - valve mainEains bor.mdary isolation N,/A - not affected

REV. 28



4.6.FF.6 TABLE].

Detailed erLalysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN A}TALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BES

SYSTEI"I COMPONEMT

DHRS DH13B

DH14B

P42-2

EDG DA114?A/B

DESCRIPTION NORM
MODE

SHUT
MODE

FAIL
MODE

BACK UP FOR CIRCUIT INTERI.OCK REOUIRM CHANGE16C

A

AE

K

COMPON
INFO

JUSTIFICATlON NOTES

CI,R 1 BYPASS \rLV

CLR 1 OUT lrLV

AUX SPRAY STOP VLV

DH AIIX SPRAY THRTL \ILV

LPr/Hpr cRoss-TrE vl,v

Drm./LPr PII4P 1

DHR/LPI Pt]l4P 2

1 AIR START \rLV

START RCVR 1-1-1 DISCH lT,V

START RC\TR 1-]--2 DISCH vLV

START RCYR ].-1-1 REI,.AY VIJV

START RCI/R 1-1-2 REI,AY \rLV

DIESEL GENffi.-TOR 1

EDG JACKET WATER PI]MP (RIG}IT}

EDG.fACKET WATER PUHP (LEFT)

sov

sov

EDG

t/2

t/2

C

CU

C

c

C

C

C

FC

OFF

FC

N/A

N/A

N/A

N/A

OFF

IS

ICVDHl3BE
c57L1
c5 7 62C

1CVDH14BB
1CVDH14BE
c57L1
c5752C

SPI'RIOUS ACTUATION NOT POSSIBLE
SPURIOUS ACTUATION NOT POSSIBLE

5C
5C
5C

5C

5C

43
43
43
43
43
43
43
43
43

DH151?

DH2733

NORI4 SUCT LINE 1 \rLV

P1JMP ]. BWST SUM 1,rLV

MOV

MOV

C

C

C

cIS

BC

BC

1CBE1125C
c5704

1CBE11ssF
c5705

2CEF1125F
c5705

1CBE1r.87F
c5715

02s19 (OPEN DH1517)
02519 (OPEr DH15r.? )

02s19 (Cr0sE DH2?33)
02519 (CI0SE DH2?33)
02519 (CISSE DH2?33)
02519 (CTOSE DH2733)

02519 (VERIFY DH64 CI.OSED)
02519 (VERIFY DH64 CI,OSED)

ACTUATION NOT POSSIBLE
ACIUATION NOT POSSIBLE
ACTUAT]ON NOT POSSIBLE
ACTUATION NOT POSSIBLE

36
36

02s 19
025 19
025 19
025 19

37
3'.?

SPURIOUS OPEhI NOT SREDIBLE
SPIJBIOUS OPB{ NOT CREDIBLE

38
38

SPT'RIOUS OPEI NOT CRMIBLE
SPT'RIOUS OPET'I. NOT CREDIBLE

38
38

39
39

ACTUATION NOT POSSIBLE

02519 (OPEI DH1s17)
02519 (OPEI'I DH1517)

(CLOSE DH2?33)
(CI6SE DH2?33 )
(cr-osE DH2733)
(crosE DH2733)

02519 (VERIFY DH64 CI.oSED)
02519 (VERTFY DH54 CI0SED)

1CBE112].C
1CBE112lH
c5? 17
c57 52C

DHz735

DHz73 5

DH64

P42'1

MOV

Mov

MOV

PUMP

IS

IS

IS C

c

C

o/F

o/F

1CACI128
1CACl12C
1CeCl12F
Lf/Ib

c5762C

02 519
02s19
02519
025L9
0 2519

I.oCAL
I.OCAL
I.OCAI,
I-OCAL
I,oCAL

OP
OP

OP
OP
OP
OP

(REGAIN
(REGAIN
(REGAIN
(REGA]N
(REGAIN

{TRIP
{TRIP
(TRIP
(TRIP
(TRIP

CONTROL)
CONTROL)
colrTRoi,)
CONTROL)
CONTROL}

- 025 19
- 02s 19
- 0251 9
-02549
-o2519

31,40
31.40
31.40
31, 40
31.40

(REGAIN I.OCAI. COIITROL)
(REGAIN LOCEL CONTROL)
(REGAIN I.oC}L CONTROL}
(REGAIN I-OCAT CONTROL)
(REGAIN I.oCAL CONTROL)

C

FI'NC

FI'NC

FI]NC

FUNC

o/F

Ho ].CGD1O4B
lCGD].04C
1C@1048

MOD 84-0183
MOD 84-0183
HoD 84-0183

2CAD1128
2CADI.].2C
2CAD112F
c5515
c5 755C

oP-02519
oP- 02501
oP- 02519
oP- 02501
oP- 0250r

P42-2)
P42-2)
P42-2J
P42-2)
D4?-?l

- 025 19
- 0250 t-
- 02 519
- 0250 1
- 02 501"

D4f- ? 1

P42 - 2)
P42-2)
D4' - ?\
D4' - ?1

31
31
31
31
31

OP

(TR]P
(TRIP
(TRTP
(TRIP
(TRIP

OP-02519 (TEANSFER ITCSLIY}
OP-025].9 (TRANSFER TOCA.IJLY}
OP-02519 (TRAI.ISFER ITCAI,LY)

N/A

N/A

N/A

N/A

I.OCAI.LY)
IOCAI,LY)
I.OCALLY)
IOCALLY)
LoCA],LY)
IDCALLY}
LOC}.IJLY}
IOCA],LY)
I.0CII,LY)

N/A

N/A

42

DA2987

D.42988

DASO

DA61

K5- 1

F'T'NC

F['NC

FTJNC

FUNC

ON H

1K

K

K

K

K

H

H

H NONE

NONE

NONE

NONE

1CGD101L
1CGD1O1N
1CGD1O3E
1CGD1O3F
1CGD105A
1CGDlO5A
lCGDI11A
c5715
c5763C

t'10D
MOD
MOD
MOD
MOD
MOD

MOD 84-0183
MOD 84- 0r.83

84 - 0183
84 - 0183
84 - 0183
84- 0183
84-0181
84- 0183

oP- 025 1 9
oP- 025 1 9
oP- 02s 1 9
oP-02519
oP- 025 1 9
oP-02519
oP - 025 1.9
oP-0251 9
oP-02519

(OPERATE
(OPERATE
(OPERATE
(OPERATE
(OPERATE
(OPERATE
(OPERATE
(OPERATE
(OPERATE

LEGBID

PUMP K

PLMP w

P148-14

P148-18

o/F

o/F

H NONE

NONE

H/L - Hiuh/Low j-nterfaceH - required for hot standby C - reguired for cold shutdown

4. FF- r"0

E - valve mainEains boundary isolation N/A - not. affecEed

REV.28



4.5. FF.5 TABLE1

Detailed Analysis
FIRE HAZARDS ANA],YSIS

SAFE SHUTDOWN A}TALYSIS
FIRE AREA : FF

TRA]N 1 IS ACCREDITED FOR SHUTDOWN

DAVTS BESS

PT'MP

PUMP

PI]MP

SWGR

SWGR

SWGR

PNL

PNL

PNL

PNL

PNL

PNL

PNL

PNL

PNI,

PNL

1

1

2

1

1

1

1

1

1

1

21-/

1

t

I

1

1

1

L

1

1

L

1

1

OFF

OFF

OFF

OFF

N,/A

N/A

N/A

N/A

OFF

OFF

SYSTEI4 COMPONETTT DESCRIPTION LOC NORM SHIJT
MODE

FAlL
MODE

BACK UP FOR CIRCUIT INTERI,.OCK REQUIRED CHANGE?YPE COMPON
INFO

JUSTIFICATION NOTES

EDG

ESSPWR

P195-1

P20L-l"

P205 - 1

P8-1

s205-01

s205-02

s205- 03

s206- 04

MG FUEL OIt TRANSFER PUMP 1

1-1 M/D FUEL orl. PrrMP

1-1 E/D FuEr, orl, PIrMP

XFER PUMP 1

BN

K

K

BM

K

K

K

K

Y

Y

s

o/F

o/F

o/F

OFF

OFF

ON

ON

ON

o

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

P205 - 1

P201- 1

Fl9s-1

C

H

H

H

H

H

H

H

H

H

H

H

N/A

N/A

N/A

N/A

N/A

N/e

N/A

r/a

N/A

N,/A

NoT REQUIRED FoR S/D

I. AIR START MOTOR

1 AIR START MOTOR

EDG 1 AIR START MOTOR

EDG 1 AIR START MOTOR

1N

1P

BUS B

C1

125VDC STATION BATTERY

1251DC STATION BATTERY

1].8 KV SWITCIIGEAR (BREAKM, HBBD)

4.I"610/ AC SWGR

4.16I$/ AC SWGR

F],[IX MON. CABINET (g{.].)

POWER (PORV IND LIGI{TS)

POWM PROCESS HON (DIXSON)

POWER PROCESS MON (DIXSON)

POWER PROCESS MON (D]XSON)

CONT POWER SV IND LIGIITS

ON

ON

ON

ON

BACKFEED D2

NONE

NONE

BCHBBDA

I.CABDClC
lCABDClL
lCAC1O1C
lCAC1OlD
1CAC1O33A
1CAC1O33B
1CAC103.A
c57 r.5
c5763C

84-0183
05-0105
84-O183
84-0183
84-0183
84-O183
88-0254
84-0183
84-0183

oP- 02519
oP- 02519
oP-02519
oP- 02s19

(TRANSFER
(TRANSFER
(TRANSFER
(TRANSFER
(TRANSFER
(TRANSFER
(TRANSFER
(TRANSFER
(TRANSF'ER

44
44
44
44
44
44
44
44
44

oP-
oP-

025 19
025 L9
025 19
02s 19
02519

IoCALLY)
ISCALLY)
IPC}IJJY}
I.oCALLY}
I'CALLY}
i.OC}LLY}
IOCAI,TY)
I.OCALLY}
I,SCALIY)

c2 s

FF

ON Da 1 1 -a 1CAC11OC
ACAACC2C
ACAACC2H
ACACz031A
ACAC2O32A
c5715

2CY2L1A
2Ct211B
2CY2 1 lC
2CY419A

lCY1I.24

lCY112C

1CY112A
lCYI128
1CY 1 12C

REQI,IIRED
REQUIRED
REQUIRED
REQUIRED
REQUIREX)
REQUIRED

FOR
FOR
FOR
FQR
FOR
FOR

s/D
s/D
s/D
s/D
s/D
s/D

H '7

1
1
't

c3615

c3628

c3630

c3645

c4808

c5705

cs708

c5709

c5716

EDG].-1 EI,ECT CQNTRQL & RELAY PANET

CONT POWER ESS MEIER HPI FI.OW X

COMT POWER TO A1IX SD PAIIEL INST

COMT POWER TO ALIX F'W CONTROL PNL

NONE

NONE

NONE

NONE

NONE

ON

ON

ON

ON

ON

ON

ON

ON

ON

FF

FF

H

H

H

H

H

H

OP-02519 (MONITOR I.oCALLY)

A

-02519 (MQNITOR TOCAI,LY)

I-0SS OF I}TDICATION
I.oSS OF INDICATION
I.OSS OF INDICATION
I€SS OF ITTDICA?ION

I.OSS OF INDICATION

I.oSS OF INDICATION

H

H

H

45

5A
5A
5A
5A

5A

5A

5A
5A
5A

5A

I.oSS OF II{DICATION
I.OSS OF II{DICATION
I.OSS OF INDICATION

c57 17

LEGBID

H/L - High/Low inE.erfaceC - reguired for cold shutdown

E LcYlt 6A INSS OF INDICATION

REV.28

H - required for hoE sEandby

4.FF-11

B - vaLve maintains boundary isolation N/A - not affecEed



4.5.FF.6 TABLE].

Detailed Analysis

FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FTRE AREA : FF

TRATN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS

SYSTg'1 COMPONE}IT

ESSPWR

DESCRIPTION CIRCUIT INTERTPCK REQUIRM q{ANGENORM
MODE

SHUT FAIt BACK UP FOR COMPON
INFO

JUSTIFICATION NOTES

c57 17

c5?55C

c5755D

c5756D

C5?59C

C5?6OD

c5?6i.A

c5?62A

cs7 62C

c5752D

c57528

c5753A

C5?63D

c5?0 I
c67 14

cDE- 118- 1

cDE- 118- 2

CDE_12A-1

D1N

D].NA

D1P

DlPA

DAN

DAP

DBClN

DBClF

12s\IDC

125VDC

125\DC

125VDC

L25VDC

12s\IDC

12svDC

125VDC

DIST PNL

MCC

DIST PNL

HCC

DIST PANEIJ

DIST PANEL

BATTERY CIIARGER

BATTERY CIIARGER

zgv2t2A
2Cv2t2B

2LD2P19A

2CY2O7A

2CD2P18A
4CY4O7A

BPYBUslA

APYAU25A

1CY115B
1CYE211A

1CY121A
LcY 12 18
1PD1P11A

].CD].P18n.

1Cf107A

1CY1O5A

1CY1A1O5A

1CD1P19A
3CY3O7A

2gY2158
2CYF2I1A

1gY1O?AA
1gY109AA

1CY104A

1CY1O4A

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NO}IE

NONE

NONE

POWER SV IND LIGHTS PNIJ

PNL

PNL

PNL

PNL

PNL

PNL

PNL

!f

F'F

FF

FF

FF

FF

ON

ON

OFF

ON

ON

ON

H

H

H

H

H

H

H

H

T.OSS OF INDICATION
LOSS OF INDICATION

5A
5A

SFAS POI.IERM SV CH.2

SFAS CH"z IOGIC PANEL

SFAS LOGIC ACTUATED CH2

INST POWER NNI-X BUS

INST POI'IER FD TO NNI-Y BUS

CII 1 SF:RCS XHTR & I.OGIC

CONTROL POI.IER TO SFE.CS CT{3 RELAY

t/2

t/2

SFAS ACTUATES

ACTI]A?ES

ACTUATES
ACruATES

-02519 (MONITOR NNI'S AT ASP)

02519 (MONITOR NNI'S AT ASP)

31

31

31

46

46

47
47

47
47
47

31

31

48

46

l1
31

47

60

30

30

L/2

ON

QN

ON

ON

OFF'

OFF

L/2

SFRCS ACTUATES
SFRCS ACTUATES

SFRCS ACTUATES
SFRCS ACTUATES
SFRCS A TUATES

SFAS ACTUATES

SFAS ASIUATES

SFAS POWERED SV CH.1

SFAS CH.1 IOGIC PANET

CONTROI, ROOM REACT PROT. SYS PNL (CH1)

POST ACCIDE{T MON. SYS PNL (CH1}

C}I.3 IOGIC PANEL

2 SFRCS XI4TR & LOGIC

POST ACCIDENT MON, IND. PNL (CHT)

EI'IERGE{CY HVAC CONTROL PANEL

EX''IERGEICY EVAC CONTROL PANEL

CONTROL TOWER (ITADS NON-SSD)

CONT POWER TO DH].z INTIJK

COI\T POWSR TO A.F'WP GOV (ICSO3BA}

PNL

PNL

PNL

OFF

OFF

OFF

OFF

OFF

MoD 84-o116,/oP-02519 -02519 (MONTTOR FLIIX C4808)

-02519 (r.lONrTOR NNI,S AT ASP)

SFAS ACTUATES
SFAS ACTUATES

SERCS ACruATES
SFRCS ACruATES

OP-02519 (MONITOR NNI'S AT ASP)
I.OSS OF POWER TO RC46O8A. B

NoT REQUIRm FoR S/D

NOT REQUIRED FOR S,/D

N/A

N/A

N/A

N/A

N,/n

N/A

N/A

A

A

FF

FF

FF

FF

FF

ON

OFF

QN

ON

OFF

H

H

H

E

H

H

H

H

t{

H

H

H

H

H

H

H

H

H

c5 ? 924

c579 9

LEGE}ID

PNL

OFF

ON

QN

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

OFF

PNI,

PNL

PNL

PNL

PNt

1

BCI{G

BCI]G

ON

ON

F'LINC

F't]NC

v

I

Y

t

Y

Y

Y

I

v

Y

B - valve maintains bor:ndary isolationH - required for hot standby C - required for cold shutdohrl H/L - High/r-ow interface

4-FF-12

u/a - not affected
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4.6. FF.6 TABLE1

Detailed Arlalysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : FF

TRAIN 1 ]S ACCREDITED FOR SHUTDOWN

DAVIS BES

SYSTEI,I COMPONBIT

ESSPWR

DESCRIPTION CIRCUIT INTERIOCK REQUIRED CHANGE1I!E NORM
MODE

SHUT COMPON
INFO

FAII, BACK UP FOR ,JUSTIFICATION NOTEs

DBClPN

DC MCC 1

E1

125\IDC BATTERY CIIARGER

250,/125v DC Mcc

480 VAC MCC El

FUNC

ON

ON

u!!

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

,DBC1N NONE

NONE

].CAC1.1CED
1CAC11CEF
1CAC12CM
1CAC12CEF
1CBCE11B
1GCE12B
c5? 15

NONE

NONE

NONE

NONE

NONE

NONE

NONB

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

BCAD2DFTD
BCAD2DFTF
BCBDF?B
BCBF?A
c5715

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

H

H

H

0 2519
0 25 i.9
025 19

02519 (TRANSFER IOCAI,LY)

02519 (TRANSFER LOCALLY)

OP- 02519 (Til\}{SFER ISCS].LY)
I.0SS OF INDICATION ONLY
OP- O2519 (TRANSFER I.OCAJ,I,Y)
I.OSS OF INDICATION ONLY
OP. 02519 (TRANSFER I,OCAI,LY)
OP- 02519 (TRANSFER I.OCA],LY)
OP- 02519 (TRANSFER I.OCAII,Y)

N,/A

N/A

N/A

N/A

N/A

N/A

N/a

N/A

N/A

N/A

N/A

w/e

N/A

N,/A

(TEANSFER IOCALLY}
(TEANSFER IOCALLY)
(TRANSFM, LoCALLY}

44
44
44
44

44

6**E11A

E11B

E11C

E11D

E1 IE

E12A

E12B

E12C

E12D

EI.2E

E12F

E14

815

E16A

E].58

F?

OVAC MCC

ovAc l,rcc

OVAC MCC

ON

ON

ON

ON

ON

ON

85-0063

L

1

MCC

MCC

K

BE

BE

B

Y

8s-0063

85-0053

85-0053

8s - 0063

85-0063

85-0053

85-0063

6**

6**

6**

5r*

5**

6**

5rr

48OVAC HCC

480VAC MCC

48OVAC MCC

48OV AC MCC

48OVAC MCC

48OVAC MCC

48OVAC MCC

480VAC MCC

48OV AC MCC

480VAC MCC

48OV AC HCC F7

Y

K

Y

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

MCC

HCC

I,'CC

MCC

EE

DG

II REOUIRED
REQUTRD
REQIIIRED
REQIJ'IRED
REQUIRED

FOR
FOR
FOR
FOR
FOR

s/D
S/D

s/D
SlD

F71

RCI761

RC360t

RC3 5 O?

RC3701

RC3 7 15

RC4801

RC4802

48OV AC MCC

coNT PowER (wc174?)

DC CQNT PQWER RCP MONITOR

CONTROT POhIER (TO CCC-!.IOO1)

DC COMTROL POWER TO CAC 1 OUT VLV

CONTROL POWER (SV WC1453)

DC CONT Pr^.lR TO RC48o1 (MU6405, MU5407)

CO}TT P!{R (TO MUTK. SG DRN RLY}

MCC

PNL

PNL

PNL

PNL

PNt

PNt

tl2
L/2

ON

ON

ON

ON

ON

ON

II

A

H

H

H

H

H

H

H

H

REeL[Rm FoR s/D

ON

ON OFF

LEGE.ID

B - valve maintains boundary isolationH/L - High/Low interfaceH - required for hot standby C - required for cold shuEdown

4. FF- l-3

N/A - not affected
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4.6.FF.6 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : FF

TRAIN 1 1S ACCREDITED FOR SHUTDOWN

DAVIS

SYSTEI'I

ESSPhIR

HPIS

TIVAC

COMPONBIT SHUT
I,IODE

COMPON
INFO

XACOl

Ir1

AIJ

Y1

Y1A

Y3

YAU

YE1

w1

w3

YVA

7,c6452

2c5459

HPO2C

PNL

PNL

PNI,

PNL

PNL

PNL

rlff

IIW

INV

NONE

NONE

NONE

NO$E

NONE

NONE

NONE

NONE

NONE

NONE

NQNE

NONE

NONE

NONE

NOTES

61

DESCRIPT]ON IOC NORI,I FAIL BACK UP F'OR

cz/D2

t{P02D

HPO2C

P197 - 1

CIRCUIT INIERI,OCK REQUIRM CI{ANGE JUSTIFICATION

BUS TIE XFT4R BACXFEED

CONSTANT VOLT TRAFSFORMER (CVT CH 1)

CONSTANT VOLT TRANSFORMER (CvT CH 3)

lzOVAC DIST PNL

120 VAC ESS INST-R DISTR P$IEL

12OVAC DIST PNL

12OVAC DIST PNi,

].2OVAC MCC

240/120VAC MCC

125VDC IN\TERTER

J.z5VDC INYERTER

125\DC I}IVERTER

S1 gfRL VLV POSITION CONTROLLER

IqDFP CQNTROL VLV PQSITION CONTROLLER

HPI 1 DISGI ISO \rLV

HPI 1 DISCH ISO VLV

PMP 1 RECIRC I/tV

PIJ}4P 2

TRAV SCR AREA EXH FAI{ (8,/U SW PIT4P)

os

I

t

I

ON

ON

QN

ON

H

H

H

H

H

E

H

H

H

H

H

H

H

H

H

REQUIRED FoR S/D

N/A

N/A

N/A

N/A

N/A

N/A

I.OS DUE TO I"ACK OF COORDINATION

1

Y

Y

Y

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

o/F

o/F

o/F

E

II

A

HPO2D

HP32

P1"97-1

PL97 -2

P58-1

P58-2

AB

PI]MP

1CBE1 1O 3F
],CBE11O 3G
c5716
c5753C

LcBE1 1 05F
1CBE11O5G
c5715
c5 763C

1CBE1286F
c5 716

NONE

NONE

2CAD1118
2CADl11C
2CADl11F
c5 7 56C

0 25 r.9
0 2519
0 2519
0 2519

NONE

NONE

NONE

oP-02519 (TRrP P58-2)
oP-02519 (TRIP Ps8-2)
oP-02519 (TRIP P58-2)
oP-02519 (TRrP Ps8-2)

NOT REOUIRm FOR S/D

N/A

N/A

o

o

ON

ON

ON

ON

11

/A

r. l-
11
11
11

11
11
11
11

31
31
31
31

REQUIRm FoR s,/D
REQUIRrc FOR S,/D
REQUIRD FoR s,/D
REQUIRm FoR s/D

REQUIRED FoR s/D
REQUIRED FoR s/D
REeurRm FoR s/D
REOUIRED FOR S/D

REQUIRED FoR s/D
REeIrrRm FoR s/D

H

H

H

HF

1I
11

PHP 1 AC I.O PIJI4P

PMP 1 DC LO P}IP

PT'MP I

PI]HP

PLII'IP

PUMP

/A

OFF

OFF 1CAC111B
1CAC111C
1CAC111F
c5? 15
c5753C

(TRIP
(TRIP
(TRIP
(TRIP
(TRIP

P58-1)
ps8-1)
Ps8-1)
Ps8-1)
Ps8-1)

P58-1)
Ps8-1)
Ps8-1)
Ps8-1)
Ps8-1)

oP-02519
oP-02s19
oP-02519
oP-02519
oP-o2519

oP-02519
oP-02519
oP- 02519
oP- 025 19

-02519 (TRIP
(TRIP
(TRIP
(TRIP
(TRIP

1l-,31
11,31
11, 31
11 , 3:.
11,31

F (TRIP P58.2)
(TRIP P58-2)
(TRIP P58-2)
{TRIP P58.2)

c100

c25- 1

czs-2

MG RM 1 \IE.IT FAN 1

EDG R}' 1. VE}IT FAN 2

FAN

FAN

FAN

H

H

H

I.EGE{D

B - valve maintains boundary isolationH/L - High/r,ow interface

2L/

1

I

1

1

1

1

t"

1

1

1

L

1

I

1

1

1

1

1

I

1

l-

1

IS

IS

f5

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

H - required for hot sEandby C - required for cold struEdom

4.FF-14

N/A - not affecEed
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4.5 . FF.5 TABLE1

DeLailed Analysis

FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS B

H

H

H

H

H

H

H

H

H

It

H

H

H

H

H

H

SYSTEI4 COMPONE}TT DESCRIPTION r.oc NORM FAIL BACK UP FOR CIRCUIT INTERTOCK REQUIRED C{ANGE
MODE

COMPON
INFO

JUSTIFICATION NOTES

HVAC FAN

FAN

FAN

FAI.I

FAN

OFF

OFF

OFF

OFF

OFF

OPE}I

OPEq

N/A

N/A

c71-1

C73-I

c?8-1

c99- 1

c99-2

HVOs31A

llvo5 3 2A

HV5305

irv5 3 05A

HVs305B

HVs329A

rrvs 3 2 98

Irv5 3 2 9C

lrvs5 97

LV SWGR RM VENT FAN 1

RM 1IBIT FAI{ 1

RM VEI'IT FAN 1

SW PMP RM EXH FAN 1

SW PMP RM Efi FA}'J 2

IN LVR FoR B/U Sw PT,MP

IN LvR FoR B/U Sw P[fiP

LV SWGR RT.I FAN 1 DAI4PER

LV SWGR RM 429 DAMPER

LV SWGR RM 429 DAI'IPER

EDG RM ]. DAMPER

EDG RJ.T 1 DAMPER

EDG RM 1 DAI',IPER

BATT RI4 4298 ATM DMPR

Y

E

Y

BF

BF

BD

BD

o/F

o/F

o/F

o/F

o/c

olc
o/c

o/c
o/c

ON

ON

ON

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

lCFV1OODH
1Czu1OOD.T
lCFV1OOEG
1CF1,I1OOEII
2CF1r1OOAE
2CFV100B
2CFV1OOBG
2CRsCC12A
2CRSCC14A
c5762A
c5192

(CIOSE
(cl,osE
(ctosE
(CIOSE
(CINSE
(CI,oSE
(CIOSE
(cr.osE
(CI.0SE
(CIOSE
(CI,oSE

(CI,oSE
(CIPSE
(CTOSE
(crssE
(CI,OSE
(CI4SE
(crssE
(cr.osE
(CTOSE
(crxsE
(cr.osE

A

AC

DMPR

DMPR

DMPR

DMPR

DMPR

DMPR

DMPR

C

olc FC

IS

IS

IS

058

05A

K o

o

/A

/A

/A

/A

/A

MSS ICSl18 1 ATI'1 VENT vLV

MS100 2 rSO VLV

MS100- 1 2 WU ISO VLV

MSl0 1 HSL I rSO vl,v

I.EGEND

DHPR

sov DH 2

sov DH

sov

1CVCS1lBC
],CVCS1lBE
c571?
cs't62A
c5753D

oP-02519
oP- 02519
oP-02sL9
oP- 02519
oP-025t 9

QP-02519
oP- 025 1 9
oP- 025 1 9
oP- 02519
oP- 0251,9

50
50
50
50

1S

l- (TITRO"TIE
(THROITI,E
(TIIROTTLE
(TI{ROTTLE
(THROTTLE

rcslr.B)
rcs11B)
ICSl 18)
ICSl 18)
ICSl].8)

(THROTTLE
(THROTTLE
(THROTILE
(THROTTI,E
(TIIROTTLE

rcs118)
ICST 1B }
ICSl 1B }
ICS ].18 }
rcsl 18)

C FC

FC

oP- 025 1 9
oP- 025 1 9
QP- 025 1 9
oP- 025 1 9
oP-02519
oP-0251I
oP-02519
oP-02519

HSIV's)
MSIV' S )
MSIV'S}
MSrV. s)
MSIV' s)
MSIV'S}
MSrV',s)
MSIV',s)
MSIV' s )
MSIV' s )
llsIv' s )

oP-02519
oP- 025 1 9
oP- 025 19
oP- 02s 1 9
oP- 025 19
oP- 025 19
oP- 025 1 9
oP- o25 19
oP- 025 1 I
oP-02519
oP-025L9

MSIV'S)
MSIV's)
MSrV's)
MSIV's)
MSIV, s)
MSIV's)
HSIV',s)
HSIV'S)
l,lSIV' s )
I,ISIV'S)
MSIV's)

51
51
51
51
51
51
51
51
51
51
5i.

s19
s19
519

C 2CE.SCC12A
2CRSCCl4A
zcvt 00lc
29v1001F
c5?17
c5192

1CFV1O1AE
LCTVI0lB
1CF1/IO].BG
1CRSCC11A
lCRSCC13A
2CFVlO1DH
2CFr/l01D,f
2CFVIO1EG
2CFVl01Et{ -02s1

9 (Cr-OSE
9 (CI.OSE
9 (CIOSE
9 (CI6SE
9 (CTOSE
9 (CIOSE
9 (CIPSE
9 (CTOSE
9 (Cr.OSE

- 02s 19
- 025 19

(CIOSE
(CTOSE
(CIOSE
(cr$sE
(CItrSE
(crssE
(cLosE
(CINSE
(CIOSE

NOT
NOT
NOT
NOT
NOT
NOT

MSIvs )
MSIVS )
MSrVs )
MSIVs )
MSIV'S}
MSIVS )
MSIVS )
MSIVs)
MSIVS)

SPI'RIOUS OPB{]NG
OPBiING
OPE{ING
OPEI{1NG
OPE,JING
OPE{ING

POSSIBLE
POSSIBLE
POSSIBLE
POSSlBLE
POSSIBLE
POSSIBLE

5C
5C
5C
5C
5C

C 0 251

025 1
02s 1
025l-
025 1
025 1
o25 1

MSIvs )
MSIVs }
tutsrvs )
MSIVS )
MSIV'S)
HSIVs )
MSIVS }
MSIVS )
MSIVS )

025 19
025 19
025l-9
025 19
025 19
025 19
025 19

5l-
51
51
51
51
51
51
51
51"

E - required for hot standby C - required for cold shutdown H/L - High/r-ow interface

4.FF-15

B - valve maintains boundary isolaeion N/A - noE affecEed
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4.6. FP.6 TABLE1

Detailed Analysis
F]RE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDfTED FOR SHUTDOWN

DAVIS BESS

SYSTEM COMPONBIT

MSS MSlO1

MS101- 1

MLIPS

PSV-SP17B1

PsV-sP1?82

PSV-SPl.783

PSV-SP17B4

PSV- SP1 785

PSY-SP17B5

PSV- SP17B7

PSV-SPt 7B8

PSV-SP1?89

HPls5 6

HP26

HP29

MUO].A

MUOlB

MUO2A

MSL 1 ISO I'],V

MS1V I WU ISO VLV

sov

sov

MOV

MOV

(CLOSE MSIvs)
(cr-osE Msrvs )
(CLOSE MSIvs)
(CLOSE MSIvs)

oP-02519 (OPU'r HP29)

OP-02519 (OPU,I MUo1A)
oP-02519 (OPBr MUo1A)
oP-02519 (OPm'r MUo1A)

oP-02sr"9 (oPEr MU02A)
519 (OPEN MUo2A)
519 (OPEN MUO2A)
s19 (OPEN r,1U02A)

02519 (OPEN MU02B)
02519 (OPEN MUo28)

(CLOSE MSIvs)
(CTOSE MSIVS)
(C]DSE MSIVS)
(CI,OSE MSIVS)

NOT
NOT
NOT
NOT
NOT
NOT

N/A

N/A

N/e

N/A

$/A

02519 (OPEN HP1556)

REoUIRED FoR S/D

02519 (OPEN HP29)

02519 (OPEI{ MUo1A)
02519 (OPEN MU01A)

-02519 (OPEN MU01A)

-ozs19 (OPm{ MUo1A}
-o25L9 (OPE{ MUoIA}
-02519 (OPEir MUor.A)

-02s19 (OPEN MU02A)
-025r.9 (OPBI MU02A)
-025L9 (OPmr MUO2A)

oP-02519 (OPn'r MU02A)

-o2519 (OPmr MU02B)
oP-02519 (OPElr MU02B)

DESCRIPTION NORM
MODE

SHUT
MODE

FAIL
MODE

BACK UP FOR CIRCUIT INTERI.OCK REQUIRED CIANGECOI*!PO}I
INFQ

JUSTIFICATION NOTES

FC lt

HFC

C57OB
c5762A
c57 92
c5 7 92N

oP-02519
oP-02519
oP-02519
oP- 025 1 9

lCRSCCIlA
1CRSCC13A
lCV10 11C
1CV101 1F
c5 71,7
cs162A

SPITRIOUS
SPIJRIOUS
SPLIRIOUS
SPURIOUS
sPuRrous
SPURIOUS

OPE{ING
OPE}IING
OPENING
OPENING
OPEI'lING
OPEI.IING

PQSSIBLE
POSSIBI,E
POSSIBLE
POSSIBLE
possIBtE
POSSIBI,E

0 251" 9
0 2519
02519
02s19

51
51
51
51

5C
5C
5C
5C
5C
5C

1 SAFE-IY

1 SAFETY

]. SAFETY

1 SAI.ETY

]" SAFETY

1 SAFETY

1 SAFETY

1 SAFETY

1 SAFE*TY

VALVE

VAJJVE

VAI\rE

VAL1TE

VAL1rE

VAIVE

VALVE

VAL]rE

VAIVE

A

A

A

H

SV

sv

sv
CI'

crl

sv

HIS

IS

IS

IS

IS

!U

FC

C

C

C

C

C

C

c

C

C

c

C

ICSIlA

ICS11A

ICS 1 1A

ICS 1 1A

ICS1].A

ICS].].4

1CS11A

ICS11A

ICS11A

HPI TRAIN 1&2

HPI TRAIN 1&2

MUo 28 . 2A . l"tuo 3

24, MUO3

NONE

NONE

NQNE

NONE

NONE

NONE

H NONE

NONE

NONE

H

H

H

H

NONE

NONE

H NONE

MU RECIRC TO BWST

HPI TO RCP SEALS

MU RECIRC TO BWST

LETDOWN CLR 1 IN \rLV

MAN

MAN

MAN

Hov

DH

DH

DH

DH

DH

DH

AB

AB

AB C

o/c 2CBF1237F
2CBF1237K
c5? 03

cc14 0 9
CCI4 O9

2CBF1238F
2CBF1238K
c5?03

cc14 10
cc14 10

1CBEL17t F
lCBEl 1 7 lG
c5?1?
cs763C

52oP-02519 (OPH,I HPL556)

OP
OP
OP
OP

10, 71
10,71
t0,7L

17
?1
't1

10,31
10, 31
10,31-
10,31

LETDOWN CI,R 2 IN VIJV

LETDOWN CLR OTIT 1rLV

CI,R IN vI,V

LETDOI'IN ISO VLV

PRESS REDUCING vLV

PUR]FICATION DBIIN 1-1 IN VAIVE

MOV

HAS IS

MUO2B

MUO3

MUO4

MUlOA

AS IS

FC

AS rS

IS OB

H

H

lCBET.],72F
c5703

ACBE2262C
c5703

MUOlA
10,41
10,41

2CSF1744A
2gvMuo3c
2CVMUO3E
c5715

02519
025L9
025L9
025 19

ACBE2259C
c5703

025 19
025 19
025 19
025 19

10,31
10,31
10,31
10, 31

oP- 02519 10,68
10, 68

(crosE/oPE{ MUo3)
(crosE/oPE'r MUo3 )
(cIosE,/orEN Muo3 )
(crosE/oPEr Muo3)

(CI4SE/oPEI MUO3)
(cr-osE/oPE{ MU03)
(CISSE/oPEN MUO3)
(cr€sE/oPEli Muo3)

H

H

MUOlA

MUOlA

02519 (OPEN MU04)
o2519 (OPH{ MU04)

025r-9 (OPE{ MU10A)
02s19 (OPE{ MU10A)

(OPEN MUO4)
(oPEN MUO4)

oP-02519 (OPEN MUr,oA)
oP-02s19 (oPEN MU10A)

LEGHTID

10
10

B - valve maintains boundary isolation

C

C

o

O

c/o

o

o

c/o

c/o

o/c

O,/C

o/c

a/c

al2

t/2

t/2

1la

L/2

1

1

1

1

1

L

1

L

1

1

1

2r/
1

H - reguired for hoE sEandby C - required for cold shutdom H/L - Hig}r/Low interface

4-FF-16

N/A - nor affecred

REV.28



FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN AI{ALYS IS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVTS BE4.5.FF.5 TABLE].

Detailed Analysis

SYSTB4 COMPONBTT

MI,'PS

DESCRIPTION

PI,,RIFICATION DEI*IIN ].-2 IN VAI!'E

RC LETDOWN DIVERTING VLV

SEAL RETIJRN TO HAKE UP TA}IK 1SO VLV

SEAL INJ INLEf ISO VLV

PI'RIFICATION DEMIN 1.3 IN VALVE

Recirc t.o Seal ReEurn Stop valve

HPI TO RCP SEALS

SEAL INJ INLET MANUAI ISO VAIIIE

INJ INLET ISO BYPASS VAI1IE

SEAL RETI,'RN ISO 1ILV

2-1 SEAL RETURN VAI,VE

RCP 2-2 SEAL RE-TURN VAJ,VE

RCP 1-1 SEAL RETLIRN VALVE

RCP 1_2 SEAL RETURN VALVE

HU PUHP SUCT VLV

TYPE SiIUI
MODE

COMPON
INFO

I.oC NORM FAIL BACK UP FOR

IS MUlOA

IS

N/A

MUlOA

CIRCUIT INTERI.OCK REQUIRM CEANGE

ACBE2278C
ACBEz278I
ACBEz278J
ACBE2278L
c5702
cs759C
c57618

NONE

oP-02519
oP-02519

(Al,IGI{
(ALIGN
(ALlGII
{AI,IGN
(ALIGiI
(ALIGN
(ALIGN

(AI,IGN
(ALIGN
(A],IGN
(AJ,IGN
(ALIGN
(Al,IGN
(AIIGN

(AI,IGN
(AI,IGN
(ALIGN
(ALIGN
(AI,IGN
(AI.IGN
(ALIGN

TALIGN
(AI.IG1II
(A],IGN
(A],IGtI
(AI.IGN
(ATIGl'I
(AIISI

C$IRT}
C1{RT}
c'wRT)
CI{RT)
C1''RT)
CWRT)
c'wRT)

NOTES

10, s3

52

15

16

JUSTIFICATION

MIJIOB

MU11

HU182

MU19

t/2

t/2

G

AB

t/2
t/2

o

C

ACBE2263C
c5 703 MUO].A

FYIC-[''IIJ39
86/FB

2/mc

KA, KE

NOT REQUIRED FOR S/D
NOT REQUIRM FOR S/D

G

19

02519 (CrpSE MUl82)

oP-02501 (CTOSE MU206)

oP-02s19 (OPEN MU208)

oP-02501 (CTOSE MU214)

OP_02501 (THROTTLE MU216 )

oP-02s19 MU38)
MU38}
MU38)
MU38}
MU38)

025t 9 (OPE{ MrJs9A)
0251-9 (OPE MUS9A)
02519 (OPEI,I MUs9A)
02519 (OPEN MUs9A)

02519 (OPEN MUs9B)
o2s19 (OPSN MUs98)
02519 (OPEN MU598)
02519 (OPEN MUs98)

-0251e (oPE{ MUs9C)
-02519 (OPE![ MU59C)
-02519 (OPBr MU59C)
-02519 (OPE{ l,tus9C)

(OPBI MU59D)
(OPE{ MU59D)
(OPET,I MiJ59D}
(oPm{ Mu59D)

MU11
MU11
MU11
MU11
MU11
MU11
HUIl

TO
TO
TO
TO
TO
TO
TO

CI{RT)
CIIRT)
CWRT)
c'!{RT}
C'WRT)
CI'IRT}
CWRT)

l.ru64
MU64
!,1U54
MU64
MU64
MU54

oP-02s19 (Cr.osE MU182)

02519
025 t"9
o25t9
025 19

oP- 02519
oP-02519
oP-02519
oP-02519
oP- 025 1 9
oP-02519
oP-025I9

10, 53
10. 53
10. 53
10. 53
r0, 53
10, 53
r.0, 53

!4U11
MUl1
MIJl1
MUl1
MU11
MU11
MUll

?o
TO
TO
TO
TO
TO
TO

MAN

sov

o

U FO

H

H BCNNI2 5 lC
BCNNI264A
BLNNI26l.D
BI,NNI254B
C5?59C

02519
0 25 r.9
0 2519
0 2519
02519

&
&
&
&
&

10,53
10, 53
10,53
10,53
10.53

(OPERATE
(OPERATE
(OPEXATE
(OPERATE
(OPREATE

(OPEN
(OPEN
(oPB,I
(OPEX'I
(OPEN

MUz14
MUzL4
MU214
MUz14
MUz14

MU2 16 )
MUz15)
MU215)
MU216)
MU216 )

MUI903

MU2O6

MUzO8

MUz 14

tluzL6

MU3 8

MUs9A

MU5 98

tfus9c

MU59D

MU6405

I,EGET'ID

t/2 o/c H

H

H

H

H

IS

IS

IS

IS

IS

ACBEz271C
c5?03

REoUIRED FOR S/D
REQUIRED FOR S/D

02s01(crnsE Hu205)

-025r-9 {OPE}I MU208)

-02s01 (cI4sE Ftuz14)

-02501 ITHROTTLE MU216)

1

Ll2

t/2
Ll2

o U

NONE

NONE

NONE

NONE

1CBEl 1 ? 5F
lCBEl 1 75G
c57L'l
c5763D

1CBE1 I 74 F
1CBE1174G

c5763D

op-02519
oP- 025 1 9
oP- 025 19
oP- 025 1 9

(OPEX'I MUs9A}
(OPEII l,tus9A)
(OPBI MU59A}
(OPEN MUs9A)

IOPEN MU598)
(OPEN MU598)
(OPEN MU59B)
(OPEN MU59B)

o/c
o

C

o

sov

MOV D

MOV

MOV

IS

AS IS

o/c HPIS TRAIN 1

C o/c FC 2CWU38C
2CWU38D
2CVmI3EE
cs7 17
c5756D

oP-02s
oP-025

(OPSI
(OPEN
(OPEN
(OPMI
(oPEr'r

oP-02519
oP-02519
oP-02519
oP-02s19
oP- 025 L9

!ru3I )
MU38)
tItIJ8)
MU38)
MU38)

r"0, 31
10,31
10, 31
10,31
10,31

10. 31
Lo.31
10,31
10,31

t9
19
i.9
L9

r/2

al2 o

t/2

t/2

KB

KB

KA,}(B
H

H

AE

IS

rs

H

H

I(A
10
10
10
10

oP-02519
oP-02519
oP-02519
oP-02519

1CBE1 17 7P
1CBE1177G
c5717
c5753D

1CBE1 1 7 8F
1CBE1 17 8G

cs753D

oP- 025 19
oP- o25 19
oP- 025 19
oP- 02519

025 19
025 19
025 19
025 19

02519
0 2519
0 2519
02519

r.0,31
10,31
10,31
10,3L

(OPEN MUs9C)
(OPEN MU59C}
(OPEXII MUs9C}
(OPEX'I MUs 9C)

(OPMI MU59D)
(oPEtir r4u59D)
(OPE*r MU59D)
(OPEII MU59D)

1 1CBE1127A
ACHIIOWAA
ACI{IIOWAB
ACHIIOWAC
c5?03
c5759C
c57 6 0D

MUOlA

oP- 025 1 9
oP- 025 1 9
oP- 02s 1 9
oP-02519
QP-02519
oP-02s19
oP-02519

BWST)
BWST}
BWST}
BWST)
BWST}
BWST)

oP-o25 19
oP-02519
oP-025r.9
op-o251-9

-02519
-02519
-025r.9

05 TO
05 TO
05 TO
05 T0
05 To
05 TO

MU5405
MU6405
MU5405
MU6405
MU5405
MU6405
MU6405

BWST)
BWST)
Bwsr)
BWST)
BWST)
Bwsr)
BWST)

TO
TO
TO
TO
TO
TO
TO

10,31
t0.31,
10,31
10,31

10, s3
10,53
10,53
10,53

10, 53
10,53

REV.28

H - required for hot standby C - reguired for cold shutdor,El H/L, - High/Low interface

4_FF-17

B - valve maincains boundary isolation

MU64O5 TO BWST)

N/A - not affected



4.5.FF.5 TABLE].

Detailed Analysis
FIRE HAZARDS ANAI,YSIS

SAFE SHUTDOWN A.T{ALYS IS
FIRE AREA : FF

TRAIN 1 IS ACCREDTTED FOR SHUTDOWN

DAVIS BES

MU RECIRC ISO \ILV

MU CROSS CONNECT ISO ViJV

TYPE I'oC

G

AB

AB

oP-02519 (OPEN MU5407)
oP-02519 (oPEN MU6407)
oP-02s19 (oPEN HU5407)

519(OPEN MU6408)
oP-02s19 (OPEI{ MU5408)

025L9 (OPErq HU6409)
02519 (OPE{ MU5409}

02s19 (OPmr vfiJ6422t
02s19 {OPEI{ MU6422)

-02519 (OPmr MU6420)
-02s19 (OPE{ MU6420)

-02519 tCrpSE MU6421)
-02s19 (Cr-OSE MU6421)

oP-02s19 (CtosE MUE421)

oP-02s19 (OPEI.I MU6422)
oP:02s19 (OPEN MU6422)
oP-02519 (OPEN MU6422)

(oPB'r MU66A)
(OPEN MU66A)
(OPEN MU66A}
(OPE{ MU56A}
(OPEN MU65A)

oP- 02519

oP- 02519 (OPEII MU6408 )
oP-02519{OPEN MU6408}

oP-02519 (OPEN MU6409)
oP-02519 (OPEN MU6409)

oP-025r9 (OPEr MU5422)
OP-02s19 (OPE'r MU5422)

oP-02519 (OPEX'I MU5420)
oP-02s19 (OPEN MU6420i

oP-02519 (CITSE MU5421)
oP- 02519 (CTOSE 14U5421)

02519 (CTOSE MU6421)

025r.9(OPElr MU5422)
o2519(OPm{ MU5422)
02519(OPE{ MU6422)

DESCRIPTION NORM SHUI
MODE

COMPON
INFO

FAIL BACK UP FOR CIRCUIT INTERI,.OCK REQUIRED CSANGE

1CV64O?C
cs703
c5706/ 1o

1CSF1.73 6A
1qVMU56BB
1CVMU66BD
c57 17
c5 7 63C

2CSFI.749A
2CVMU66DB
2CWTU66DD
c57 L1
c5756C

NONE

-02519
-025t 9

NOTES

10, 53
10,53
10,53

53
53

10. 53
10, 53

MUOlA

MUOlA

.JUSTIFICATIONSYSTEM COMPONBIT

MUPS MU6407

ifu54 08

MU5409

MU6419

M:o6420

MU6421

t"IlJ6422

MU55A

Ho/c F'O

A.S IS

AS IS

TRAIN 1

TR,AIN 2

S TRAIN 1

S TRAIN 1

s. Mu32

HPIS TRAIN I

HPIS TRAIN 2

HPIS TRAIN ]"

HPIS, P.3?18

HPIS TRAIN 1

TRAIN 1

(oPEr'l MU6407 )
(oPElr HU5407)
(oPBr MU640?)

CROSS CONNECT ISO \/LV

DISCH VLV

2 BYPASS vLV

CTMT TSO lrLV

o

H

H

H

H

H

C

C

C

2CBF1208A
c5703

1CBE1J.47A
c5703

1CBE12 954
c5?03

2CBF16164
c5703

1CBE1194A
1CBE1194H
cs'tt7

IS

IS

IS

IS

G

1A

1A

r"0, 53
10, 53

53,13
53,73

H

H

10,53
10,53
10,53

53
53
53

MU658

MU66C

MU55D

MU CTI,IT ISO VLV

RCP 2.1 SEAL INJ ISO VLV

RCP 2-2 SE,AI INJ ISO VLV

]..]- SEAL INJ ISO VLV

1-2 SEAL INJ ISO VtV

SEAL RETI,JRN TO CLEAN WASTE TK ISO VLV

Mt,P 1 HAIN IS PIJ}IP

MUP 1 At'X IO PIJI4P

MUP 1 AUX GEAR I.O Pt'MP

PI.]HP 1

2CBF1].084
zgerrroeli
c5777

2CSFI748A
2CW[U66A8
2CVMU66AD
c5?L7
c5756D

oP- 02s19
oP- 025 19
oP-02519
oP- 025 1 9
oP- 025 1 9

-02519
-02519
-02s19
-02519
-02519

10. 3
10, 3
10, 3
10, 3
10, 3

r/z

t/2

u2

tlz o

o

o

FC

FC

FC

Ho

H

H

H

KA. KB
XA, }GI

KA, KB
,KB

oP-02519
oP-02s19
oP- 025 1 9
oP-025r.9
oP-02519

- 025 19
- 025 19
- 02s 19
- 02519

r.0,3t
10,31
10,31
10,31
10, 31

(oPE{ MU66B)
(OPn{ MU65B)
(OPEtl tlU66B)
(oPEN MU66B)
(OPEN MU65B)

MU65C)
MU66C)
MU65C)
MU65C)
MU66C)

(OPEN
(OPEN
{OPESI
{oPsr
(OPEI

MU56D)
MU55D)
t4u66D)
MU65D)
HU65D)

oP- 025 1 9
oP- 025 r 9
oP- 025 L 9
oP-02519
oP-025L9

(oPE{ r.1U65B}
(OPBT MU668)
(OPBI MU568)
(OPE$I l,lu55B)
(OPEN !,lU65B)

(OPEN MU66C}
(oPEN l.ru56c)
(OPEN MU66C)
(OPEN MU65C}
(oPBl,r ttu55c)

oP- 0251 9

oP-025L9
oP-025r.9
oP-02519
oP-02519
oP- 025r-9

(OPE}I
(oPEI
(OPE}I
(OPEN
(oPmr

(OPEI
(oPn\r
(oPEr
(oPEr{
(OPE}I

HU66A)
MU66A)
r,1u66A)
MU66A)
MU66A)

MU66D)
MU56D)
MU56D)
MU65D)
MU56D)

1CSF1?374
1C'l/t'tu56CB
1CVMU65CD
cs'tl7
c5763C

o25t9
025 19
025 19

(OPEN
(oPE'{
(OPEN
(OPE{
(OPE{

519
519

025 19
02s 19
02st9
025 19

10,31
10.31
10.31
10.31
10,3r

10, 31
10,31
10,31
10,31
10,31

10,53

54
54

54
54
54

54
54

KBTT

-02519

MU9?

P-3718

P-371C

P-371D

P37-l

c

o/F

o/F

-025L9 (OPE{ MU9?)

-02519 (OPERATE TOCELLY)
OP-02519 (OPERATE IOCALLY)

OP.02519 (OPERATE IOCALLY)
QP-02519 (OPERATE T.OCALLY)

OP-025].9 (OPERATE I.oCALLY)
OP-02519 (OPERATE I,OCALLY}
OP-02519 (OPERATE IOCAJ,I,Y}

02519 (OPEX{ MU9?)

02519 (OPERATE IPCALLY)
02519 (OPERATE I.OCALLY}

REQUIRm FOR s/D
PEeurRm FoR s/D
RBQIITRED FoR S/D

-02519 (OPERATE I.OCALLY)
-02519 (OPERATE I.oCAI.IJY)

-02519 {OPERATE I.OCELLY)
. 02519 {OPERATE I.OCALLY)
- 02519 (OPERATE I.OCALLY)

ON

ON

ACBE11918
c5? 04

Am117C
ACD117I
c5? 04

OFF ACBEl192C
c5704

H

H ACAClO5B
ACAClO5C
ACAC105L

54
54
54

LEGE}ID

B - valve maincains boundary isolaEion

AOV

MOV

t'tov

AOV

PUMP

PUMP

PIJI'IP

PIJMP

tt - reguired for hoE sEandby C - required for cold shutdown H/L - High/I-ow interface

4.FF-18

N/A - flot affected

REV.28



4 .5 . FF.5 TABLE1

Detailed Analysis
F]RE HAZARDS ANAI,YS]S

SAFE SHUTDOWN ANALYSIS
FIRE AREA : FF

TRA]N 1- IS ACCREDITED FOR SHUTDOWN

DAVIS BE

SYSTEF! COMPONEI,IT DESCRIPTION CIRCUIT I}TTERI-OCK REQUIRM CHANGETY DE NORM

c

SHUT FAIL BACK UP FOR COMPON
INFO

JIJSTIFICATION NOTES

MI'PS P3?-1

P37IA

wcl19

wc120

wcl453

wcl74 3

wc1747

wc3550

PI'MP

PUMP

MAN

MAN

ACAC].05M
c5?04

MU PUMP ]-

MU PIvIP 1 I4AIN GEAR LO PMP

CLEAN WASTE TA}.IIG INLET tINE ISO 1rLV

CLEAN WASTE TA}IKS INTET LINE ISO \rLV

CLEAN WST PRI DEMIN IN \rLV

CLEAN WST Rq,IA TK IN VIJV

CI,EAN WST RC1IR TK IN \rLV

BYPASS \rLV

RANGE IND

SOURCE RANGE I}ID

RANGE IND

TRAIN 2 T'ITW I}ID

TRATN 2 FLOW IND

MU FIOW-I{I R,ANGE

RC MU FT,OW-I.oW RANGE

FI.OW INDICATION

1

1

t/2

L/2

al2

1

QFF

OFF

OFF

OFF

NONE

NONE

NONE

NONE

F

F

ON

o

o

o

C

o

o

HPIS TRAIN ].

P3?1D

H

E

H

H

H

H

H

H

OP-02519 (OPEEATE I.0CALLY)
OP-02519 (OPERATE I.oCAj,LY}

oP-025r.9 (OPEN WCl19)

oP-02519 (OPEN WCl20)

19 (CTOSE wC1453)
19 (Cr-OSE wc14s3 )

025r.9 (OPEI{ wci.?43}
02s19 (OPEN wcl743)

02s19 (oPBr wc1747)
02519 (OPEX'r WC1747)

02519 (OPETI wC3s60)
02519 (OPElr WC3550)

.O2519 (QPEXATE TOCAI,LY)
-02519 (OPETATE IOCALLY)

-02519 (OPE{ WC119)

-02s19 (oPmr wc120)

-02519 (CI-OSE WC1453)
-02s19 (CLOSE wC1453)

-02519 (OPEN WC1743)
-0251.9 (OPElr WCt743)

54
54

IS

IS

i.0,53

10, 53

}I

FC

FC

FO

OFF

ACVl453G
c5?18

ACV1743G
c5?18

BCV1747G
c57 18

ACv3s50C
c57 L8

1LNFs874G
c5799
NI5874A

NI.58?4C
Nr-s874C
Nr - 5874C

Nr-5874C
Nr-5874C
Nr-5874C
NI-5874C
Nr-58?4C

na
10,53
10, s3

L0,53
10,53

48
48
48

48

48
48
48
48
48
48

55
55
55
55
55
55
55

o

oP-O2519 (OPmr WC1747)
oP-02s19 (OPBr wC1747)

-o2519 (OPEtir WC3560)
-02s19 (OPBr wC3560)

10,53
10,53

10, s3
10,53

NI Nr- 5874A IND FF ON

ON

ON

NI - 58 74C

NI -NI2

I}ID

IND

H

H

-5874A1 02519 (MONTTOR AT C4808) oP-o2519 (MONTTOR AT C4808)

NNI FI -MU3 I.

FI -MU3 4

Fr64 25

Fr6435

FYI_HPO3C

LEGMID

FF

IND FF 2 ON

IND FF ON

IND FF ON

IND FF

IND FF

OFF

OFF

OFF

OFF

ON

ON

ON

ASP)
ASP}
ASP}
ASP}
ASP)
ASP)
AsP)

HON

lLRPSBO3A
].LRPSBO3B
lI,RPSBOSC
ALNIl201
c57628
NI-NI2

2LLMU31A
2LLMU3].8
c5760D
FI -H1I3 1

2LLMiI34A
2I,IMTI34B
c5760D
FI-MII34

USE

USE NI-5874C

REOUIRm FoR s/D
NOT REQUIRm FoR s/D
NoT REQI,IRED FoR s/D
NoT REQIIIRED FoR S/D

REQI'IRED FOR S,/D
NOT REotrrRm FOR S,/D
NOT REQUIRm FoR s/D
NOT REQIIIRE FoR s,/D

1r,LE425A
1LL54258
c5?02
c5?05
c5763A
FI 6 425
JY5 425

1LL64354
1Lt64358
c5'102
c5703
c5763A
Fr 643 5
,JY6 435

oP-02s19
oP-02519
oP* 025 1 9
oP-02519
oP-02s19
oP-025I9
oP-02s19

oP- 02s 01
oP- 025 19
oP- O25 1 9
oP- 02s 1 9
oP- 025 1 9
oP- O25 1 9
oP-02519

(MOMT
(MOlrT
(MOITT
(MONT
(MONT
(MO![T
(MONT

(MO}[[
(MONT
(!,ror{T
(MONT
(MONT
(l-lot{T
(MO}{T

tr-RCt 4- l-
LI _RC14 - 1
LI .RC14 - 1
Lr -RC14 - 1
LI -RC14 - 1
LI.RC14 - 1
Lr -RC14 - 1

AT ASF)
AI ASP)
AT ASP)
AT ASP)
AT ASP)
AT ASP)
AT ASP)

A1

A1

AT

Af

AT

LI -RC].4 - 1
LI -RC14 - 1
LI _RC14 _ 1
LI -RC14 - 1
LI-RC14-1
LI .RC14 .1
LI -RC14 - I

55
55
55
55
55
55
55

1A

lLHPO3CB Nor REQUTRED FoR s/D

H - reguired for hot standby c - reguired for cold shutdown

QN

H/L - High/Low interface

4.FF-19

B - vaLve mainlains boundary isolation N,/A - not affected

REV.28



4.6.FF.6 TABLE]"

Detailed Analysis
F]RE HAZARDS ANALYS]S

SAFE SHUTDOWN ATilALYS IS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS

IND

IND

IND

IND

IND

IND

IND

I}ID

IND

IND

IND

II.ID

IND

IND

II'JD

II{D

IND

IND

OFF

OF'F

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

u!!

SYSTB4 CQMPONB,IT DESCRIPTION NORM sHur

ON

FAIL BACK UP FOR

LI-SPO9B1.3

Lr-sPo981.3

LI-SPO9B1,3

Pr - sP1 28- 1

CIRCUIT INTERLoCK R.EQUIRED CHANGECOMPON
INFO

JUSTIFICATION NOTES

NNI FYI-HPO3C

FYI-HPO3Cl

FTI-HPO3D

FYI -HPO3D1

Lr -RC14 - 1

LI .RC14 - 3

HPI FI.OW INDICA?ION

HPI FI.oW IND (ASP)

HPI FI.0W II{DICATION

}IPI FIDW IND (ASP)

PRZR tE\TEL IND (ASP)

PRZR LE\IEL IND

-]- START-TTP LEVET IND

SG1-l START-UP LEVEL IND (ASP)

SG],.T. START-UP I,EVEL IND (C5761A)

RCS IOOP 1 EXTENDED RANGE PRESS (ASP)

RCS I.oOP 1 PRESS IND

PI-RC284 RCS IOOP 1 PRESS IITD

PI-SP128 -1 OTITLE'T PRESS IND

-]. OUTLET PRESS IND (A.sP}

FF

FF

R

R

FF

FF

FF

FF

55

E4
55

55
55
56

55

56
56
55

56
s6
55
56
s6

56
56
56

't
't

1

7
'l

,|H

ON

ON

ON

ON

ON

ON

ON

1

1

H

H NONE

c5716
FYIHPO3C

lLHPO3DB
cs7L6
FYIHPO3D

1LRC143C
c5 705
tr -RC14- 3

1LSPO9B3C
c5112
LI-SPO9B1

1LSGLT118
C5?514
LI-SPO9B8

1LSGLT118
1LSGLT11E
c5708
c5761A
LI-SPO9BBA

1I,SGLT318
c5761A
LI. SPO 989

1LP6355BD
ILP63 5 sBE
c57534
c5799
PI6365B

REQUIRM FOR S,/D
REQUIRED F'oR S/D

REQUIRED FoR S/D

REQUIRED FoR S/D
REQUIRED FoR s/D
REeurRm FoR s/D

REeurRm ron s/p
-O25L9 (}IONITOR AT ASP)

NONE

H NONE

LI - SPO981

LI . SPO 983

LI - SPO 988

R

ON

ON

ON

ON

H NONE

OP-02519 (MONITOR AT ASP)

OP-025].9 (MONITOR AT ASP)

02519 (MONITOR AT ASP)

oP-025L9 (MONTTOR AT ASP)

USE LI.SPO9B3

tI-Rc-14-1
tr-RC-14-1
Lr-RC- 14- L

LI - SPO9B3
LI- SPO98]

USE LI-SPO9B3
USE LI-SPOgB3
USE LI.SPOgB3

USE
USE
USE
USE
usE

LI -SPO9B3
LI - SPO983
LI - SPO 9B3
LI - SPO9B3
LI - SPO 983

USE LI-SPO9B3
USE LI-SPO9B3
USE LI.SPO9B3

PI-636581
Pr-636581
Pr-535581
Pr-636581
Pr-636s81

OP-02519 (MONITOR AT ASP)

FF

FFLI - SPO 9B8A SG1-]. START.UP I,EVEL IND (C57O8)

LI -SPO989 SGI.1 START-UP LE1IEL IND (C5761A)

Pr - 63 658 RCS I.oOP 1 E(TM{DM RANGE PRESS

ON

ON

FF H

H

ItFF'

H

USE
usE
USE
usE
usE

56
56
56
55
56

Pr-536581

PI-RC2B3

PI - SPl2B].

PT - SP12B2

H NONE OP-02519 (MONITOR AT ASP} 56

USE PI-5365B1
Pr-64558r.
Pr-646581
Pr-636581
Pr - 63 558r.

3I,SFPT31A
Ar,sF1603A
C5? 52C
c57 6 3D
PT-RC283

1I.SF16O 2A
].LSFPT],14
c5762C
PI.RC284

1LSP12B18
c5?08
PI - SP128

Pr -5355B1
Pr -636581
Pr -636581
Pr -535581

55
55
s5
56
55

56
55
56
56

1

ON

ON

ON

ON

l-

H

H NONE

PI -SP12B1
PI -SP12B1
PI - SP12B].

56
55
56

56

55

LEGEND

SG1-I OUTLET PRESS IND FF 1

H/L, - High/Low interface

BLNNItO9B

-02519 (MONITOR AT ASP)

PI - SP1281

H - reguired for hoE standby C - required for cold shutdovm

4 . FF-20

H

B - valve maintains boundary isolacion N/A - nor affecred
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4.5. FF.6 TABLE1

Detailed Analysis

FIRE HAZARDS ANA],YSIS

SAFE SHUTDOWN AI{ALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BES

1

2

1

1

1

1

1

1

t

I

1

2t/
2

2

2

2

COMPONH'IT DESCRIPTION IOC NORM FAIL BACK UP FOR

OFF PI'SP128- 1

CIRCTJIT INTERT,QCK REQUIRM CI{ANGESHUT
MODE

COMPON
INFO

JUSTlFICATION NOTES

NNI DT.CD1 AD1 SG1-l OTITLET PRESS IND

RCS LOOP 2 HOT LEG TEI,IP (R!4 314)

IND FF

IND R

IND

IITD FF

IND FF

IND FF

sv

QN H BLSP12B2A
c5 712
c57598
c5759C
PISP12B2

usE
USE
USE
USE
USE

PI - SP12B1
PI - SP12B1
PI -SP12B1
PI -SP12B1
PI - SP12B1

56
s6
55
56
56

51

57

5't

TE-RC3A5

TE-RC3B5

TE-RC4A2

TE-RC483

LOOP 1 HOT I,EG TEMP (RI4 303}

I4oP 2 CotD LEG TB4P (RM 314)

ITOP I COLD LEG TEMP (RM 303)

PRESST'RIZER 1rENT HEADER CONTROL VLV

PZR SMFL OMT VNT HDR 1ILV

PZR POR SMPL VLV

PZR LIQUID SI4PI !'],V

PZR PORV

D

D

D

TE

TE

TE

ON

QN

ON

ON

ON

ON

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

IS

AS IS

lI,RPSBOTA
1LRPSBOTB
c57 62E
TT-RC382

NONE

NONE

NONE

NONE

NONE

2CVRC2L

H

MoD B3-0153/oP-02s19

B3 - o t5 3/oP- 025 19
83 - o Ls 3/oP- o2s 19

oP-02s19 (Cr-OSE RCrl)
oP-0251"9 (Cr-osE RCI1)

oP-02501 (Cr-OSE RC14?)

oP-02519 (MONITOR rN ROOM 314)

oP-02s19 (MONTTOR rN ROOM 303)

oP-02s19 (MONTTOR rN ROOM 314)

519 (MONTTOR rN ROOM 303)
519 (HONITOR IN ROOH 303)

H

H

AINNI833B
c5?60D

57
57

57
57
57
57

59

59
59

TI-RC382 I'OP 1 HOT tEG TEIIP (ASP}

TI - RC3B5 I'OP ]. HOT LEG TEMP

TI -RC386 RCS I.OOP 1 HOT LEG TEMP

TI-RC4B2 RCS IOOP 1 COLD LEG TE},IP

TI -RC484 RCS I'OP 1 COLD LEG TEI4P

PORV BLOCK \TLV

CODE SAFETY VAJ,VE

H

HON

1I,TRC385B
lIJTRC385C

c5799
TI.RC3B5
TT-RC385

2LTRC3B5B
2LTRC3B6C
c5 7 55G
c5798
TI -RC386
IT-RC3B6

TE-RC3B5
TE-RC3B5
TE-RC385
TE-RC395

57
57

57

TE.RC385
TE.RC385
TE-RC385
TE-RC385
TE-RC]85
TE_RC385

57
57
57
57
5',?

57

TE-RC385
TE-RC385
TE.RC385
TE-RC385
TE-RC3E}5
TE-RC385

5'1
57
57
57
57
57

TE-RC4B1
TE-RC4B3
TE-RC4B3
TE-RC4B3

5'l
5?
51
5'l

H

H

ON

ON

D

BLNNI154D
c5759D
TI -RC4B2
TT.RC482

.U;NNI833C
C5? 6 OD
TI-RC484
1:T-RC484

TE-RC4B3
TE-RC4B3

USE TE-RC4B3
USE TE'RC4B3

RCg RCl1

RCl3B

RCI4 7

RCz00

RC23 9A

RCz3 98

RC2A

MOV

MOV

MOV

sov

LH

H

H

H

H

1CBE1602K
c5705

oP-02519 (CLOSE RC11)
oP-02519 (CrO5E RCI1)

N/A

oP-02s01 (closE RC147)

oP-02519 (CTOSE RC147)
oP-02519 (CTOSE RCI-47 )

58
58

a

C

C

CI.oSM

AS IS

AS IS

AS IS

00D

D

D

o

C o/c 2CBF1285G
c5798

2CBF1126F
2CBF1126G
c5?05

2CBF1127F
c5?05

MOD 84-0185
MOD 84-0185

C oP-02519 (crosE RC147)
(CI.oSE RC147 }
(ctosE RCr.47)

519
519

59
59
59

H

H

C s19 (Cr.OSE RC147 )
519 (CTOSE RCr.47 )

59
59

58C RC11

LEGEiID

B - valve maintains boundary isolationH - reguired for hoE standby C - required for cold shutdown H/L - High/t-ow interface

4,FF-21

N/A - not affecEed
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4.5.FF.6 TABLE1

Detailed Analysis

FIRE HAZARDS ANAIYSIS

SAFE SHUTDOWN ANAIYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BES

sov

sov

sov

sov

sov

PNL

PNL

PNL

PNL

LI

LI

LI

tI
LSL

LSL

LT

I,T

LT

LT

PI

C

C

C

OFF

OFF

OFF

u!'!

OFF

OFF

OFF

OFF

OFF

SYSTEM COHPONBIT

RCS

RC4508A

RC45O8B

RC461OA

RC4510B

RC4632

SFAS

DESCRIPTION LOC TRN

D

r/2

NORM
t{ODE

SHUT FAIIJ BACK UP FQR

C

510A

C 00

CQMPON
INFO

CIRCLIIT INTERI'CK REQLrJRM CHANGE JUSTIFICATION NOTES

PZR PORV

2 HI - PT VENT 1IIJV

LEG SG1-2 SMPL lrLV

SFAS CH.2 IDGIC PAI{EI

SFAS G{.1 I.OGIC PANEL

SFAS EI.3 IOGIC PANEL

SFAS C}I.4 I'GIC PANEL

SG AuEo Essen I€vel Control

SG AuLo Essen l-eve1 Control-

H

H

2CURC2M
BC\TRC2H
BC1IRC2P
c5705
c57598

RC1 1
RC].1
RCI1
RC11
RCl1

SPURIOUS ACTSATION NOT POSSIBLE
SPURIOUS ACTI'ATION NOT POSSIBLE
SPURIOUS ASTATION NOT POSSIBLE

SPI,'RIQUS ACTUATION NOT POSSIBLE
SPI'RIOUS ACTUATION NOT POSSIBLE

SPIJRIOUS ACTUATION NOT POSSIBLE
SPTIRIOUS ACTUATION NOT POSSIBLE

60
60
50

60
60

SPI'IRIOUS ACTUATION NOT POSSIBI,E
SPIJRIOUS ACTUATION NOT POSSIBLE
SPURTOUS A TUATION NOT POSSIBLE

bU
60
60

60

58
58
58
58
s8

59
<q
59

SG 1 HI_PT VESIT VLV

SG 1 HI-PT VE$IT VLV

SG 2 HI-PT VENT VLV

RC45O8B

RC45O8A

RC451OB

1C1/4 5 0 8AC
l-gv4508AD
c5? 99

FC

FC

FC

FC

C

c

C

H/L H

H/L H

H/L H

n/L H

1CV4508BC
c5?99

2CV461oAC
2CV451oAD
c5798

2C1/45 10BC
c57 9A

zc,r4632D
2g,14632t'
c5 705

oP- 025 1 9
oP- 025 1 9
oP- 025 1 9

(crosE RC14? )
(closE RC147)
(cr.osE Rc147 )

c5755D

c5152D

C5 ? 53D

c5 765D

Hrs54 53

FF

FF

FF

FF

FF

FF

FF

FF

FF

L/2

Ll?

t/2
L/2

L/2

2CY207A

1gY107A

3CY307A

4CY4O?A

SFAS ACTUATED

SFAS ACTT]ATM

SFAS ACTIIATM

SFAS ACTUATED

OFF

OFF

OFF

OFF

OFF

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

31

31

3t

31

1CLY5453A
1CLY64s3B

SFAS ASNIATED
SFAS ASrUATED

ASruATED
ACTUATED

31
31

31
31

Hrs6454

LI1525A

LI 1 5258

LI1525C

LI 1525D

LSL1525A1

tsL15 25B1

LTI525A

LT1525B

LT1525C

LTL525D

Pr2 00 0

Pr2001

Pr 2002

2CLY6454A
2CLY6454B

BWST

BWST

BWST

BWST

BWST

BWST

Level Indicator
IJevel Indicator
LeveL lndicaEor

Leve.I Indicator
Leve1 Swit.ch

r.evel Switch

Level TransmitEer

L€ve1 TransmitEer

Level Transmitter

Level Transmitt.er

vessel Press Indicator
vessel Press IndicaEor

vessel Press fndicator

t/2
tl2

a/2

1/2

7/2

L/2

t/2
t/2
L/2

tl2

t/2

AISF16OlA

BLSFl6514

ALSF15O3A

BI,SF165 3A

ALSFs811A

BLSF5821A

1I,SFLT11A

2LSFLT2lA

3LSFLT3 1A

4LSFI,T4lA

AI,SFISOlA

BLSFl551A

ALSF15O3A

SFAS

SFAS

SFA.s

SFAS

SFAS

SFAS

SFAS

SFAS

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

oPF

OFF'

OFF

OFF

ACTUATED

ACTUATED

ACTUATED

ACTUATM

ASIUATED

ACTUATM

ACTUATED

AqrUATM

ASI'IIATED

ACTUATED

ACTUATED

ACfiJATED

ACTUATM

31

31

31

31

31

3L

31

31

3L

31"

31

31

31

FF

FFCI}'T

LEGE}ID

C - required for cold shutdouEr B - valve mainEains boundary isolationH - reguired for hoE standby H/L - High/rDw inrerface
4.FF-22

N/A - not affected
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4 .6 . FF. 6 TABLE1

Detailed Analysis
FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN A}ilALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS

L/

L/

L/

L/

L/

r/
L/

1./

t/
t/
L/

t/
r/

t/

'). /

L/

t/

a/2

tl2
L/2

r/2
t/z

2

2

2.

2

2

2

2

2

2

2

2

2

2

2

2

1

1

1

1

1

SYSTEI'l COMPONENT

SFA^S

SFRCS HISlOOB

HISlOOC

HI S].0 ].8

HI SlO 1C

HI53B598

HI538?OB

HI55118

HI S54 O1

HI S54 O3

DESCRIPTION I.oC NORl.t struT FAIL BACI( UP FOR CIRCUIT INTERIOCK REQUIRM CHANGECOMPON
INFO

JI,JSTIFICATION NOTES

Pr 2 003

PSH2000B

PSH20018

PTz000

PT2001

PT2002

PT2003

Rr2 0 04

RI2005

Rr2 0 05

RI2 O O?

RSH2004A

RSHzOO5A

ACTUATM

ACTUATED

ACTUATED

ACTUATED

ACTUATED

ACTUATED

ASruATED

ACTUATED

ACTUATED

ASruATED

ACTUATED

ACTUATED

ASrgATED

lndicator
Switch

s\.ritch

xmEr

Xmt.r

Cn'!T VesseL Press Xmtr

Cn{I VesseL Press Xmtr

CIHT vesse.L Radiation rnd

gfMT vessel" Radiation Ind
gfFII vessel Radiation Ind
gI',\{'I vessel Radiation Ind

CTMT vesse]- Eadiation sw

gttlT vessel Radiation sw

IEGIC CH 2 TRIP BI.OCK/PERI,IISSIVE

IPGIC CH 4 TRIP BT.OCK/PERMISSIVE

IPGIC CH 1 TRIP BI.OCK/PSRHISSIVE

I.oGIC cH 3 TRIP BI.oCK/PERMISSIVE

BI,.oCK CIRCUIT AF3859 (AFP-1 TO SG-2)

BIPCK CIRCI'IT AF387O (AFP-1 TO SG-1}

BI.OCK CIRCUIT MS511 (SG-1" DRAIN STOP)

cH 1/3 MANUA! START AFPT-1 cszoz

cH 1/3 MAN STRT AFPT-1 & rSOL SG-l Cs7

SG2 CH 1 SU LE\TEL XMTR

SG2 GI 3 SU LE\IEL XMTR

SG2 gl 2 SU LEUEL XlrlTE

SGz Cll 4 SU LEVEL Xr,mR

SG1 O{ 2 SU LSSEL xI,lTrR

vessel

vessel.-.vessel.

vessel

vessel

Pres s

Fres s

Press

Press

Press

PI

PSH

PSH

PT

PT

PT

EL

DT

RT

RI

RI

RSH2

RSH

Hrs

HlS

HIS

HIS

HIS

HIS

HIS

HIS

HIS

LtT

LLT

FF

FF

FF

EE

CC

FF

FF

FF

FF

FF

FF

FF

OFF

OFF

OFF

OFF

QFF

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

OIF

OFF

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

BI,SF].6534

ALSFs812A

BI,SF5822A

lLSFPT].2A

2I,SFPT22A

3LSFPT32A

4LSFPT42A

ALSF15O1A

BLSFI 6 5 1A

ALSF15O3A

BtsF1653A

ALSFs 8 13A

BLSFs823A

SFAS

SFAS

SFAS

SFAS

SFAS

SFAS

SFAS

SFA.s

SFAS

SFAS

SFAS

SFAS

SFAS

SFRCS ACTUATED
SFRCS ACTUATD

SFRCS ACTUATED
SFRCS ACTUATM

SFRCS ACTUATED
SFRCS ACTUATM

31

31

31

31

31

31

31

31

31

31

31

31

31

ON

ON

ON

ON

OFF

OFF

ON

ON

ON

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

2CRC212LA
2CRC2121B

2CRC2141A
2CRC2l_4i.B

t cRC21t 1A
r.cRC21118

1CRC2 13 14
1CRC2 ].3 18

lCRSCC21A
1CRSCC23A

1CRSCC21]l
1CRSCC23A

1CRSCC11A
1CRSCC13A

1CRSCC11A
1CRSCC13A

1CRSCC11A
lCRSCC13A

ACTUATED
SFRCS ACTUATM

47
47

47
47

47
47

47
41

4't
4't

47
41

4't
41

4't
47

47
4't

I,I,TSP9A6

LLTSP9AT

LLTSP9AS

LLTSP9A9

I,I,TSP9B6

lLSGLT11A

1LSGLT31A

2I,SGLT21A

zLSGLT41A

2LSGLT218

ACTUATM
ACTUATED

ACTUATED
ACTUATM

ACTUATED
ACTUATED

A TUATED
ACTUATED

ACTUATED
ACTUATED

SFRCS ASrUATED

SFRCS ASNIATED

SFRCS ASruATM

SFRCS ACT(IATED

ACTUATED

47

41

47

47

LEGB{D

B - valve maintains bor:ndary isolaEionH - reguired for hot standby C - required for cold shutdowD H/L - High/T,ow interface
4. FF-23

N/A - nor affecred
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4.5. FF.5 TABLE1

Detailed Analysi-s

FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOI,{N

DAVIS

L/2

L/2

L/2

L/2

7/2

r/2

tl2
t/2

a/2

rl2
L/2

t/2
1/2

L/2

r/2

t/
)-/

L/

)./

L/

L/

L/

i./

t/

t/

U
t/
t/

1 2

1 2

2

2

2

2

2

2

2

2

2

2

2

2

SYSTEM

SFRCS

COMPONENT DESCRIPTION
MODE

FAIL
MODE

COMPON
INFO

CIRCUIT IMTERLOCKLOC

D

D

D

II

II

II

II

AB

NORM

C

BACK LIP FOR REQUIRED CHANGE JUSTIFICATION NOTES

LLTSP9B?

LI,TSP988

LLTSP989

PDS2685A

PDS2 5 8 5B

PDS2585C

PDS2585D

PDSz6864

PDS26868

PDs2685C

PDS2686D

PS3687A

PS35 8 7C

PS3 6 8?E

PS3 6 87G

PS3587K

PSl687L

PS35B?M

Psl687N

PS36898

PS3689D

PS3689F

ps3689H

PS3589K

PS3589L

PS3689M

PS3689N

RCPMl

RCPM2

RCPM3

RCPM4

CII 4 SU LEVEL XMTR

CH 1 SU LEVEL XMTR

CH 3 SU I,EVEL XMTR

2 MN FW < SG2 PRESSI'RE SWITCH

CI{ 4 MN FI^I

CI{ 1 MN FW

CI{ 3 MN FW

GI 1 MN Fl{

LLT

I,LT

LLT

PDS

PDS

PDS

PDS

PDS

PDS

PDS

PDS

PS

2I,SGI,T41B

lLSGLT118

T.LSGLT3lB

2SRCPD218

2CRCPD4I.B

1CRCPD11C
lCRCPDl1D

1CRCPD3 lC

lCRCPDl].8
1GCPD1lE

lCRCPD3 ],8

2CRCPD21C

2CRCPD41C

2qRCPS21L

2CRCPS21I,

2CRCPS4 lL
2C-R,CPS4 ].L

2CRCPS21L

2CRCPS2 lIJ

2CRCPS41t

2CRCPS4l.t

1CRCPSl1L

1CRCPS11L

lCRCPS3 1L

lCRCPS3 1I,

1CRCPS11L

].CRCPS11L

1CRCPS31L

lSRCPS3 1L

1CRCPI41!.8
ICRCPMl1C

2CRCPM21B

].CRCPM31B

2CRCPM4 1B

ACTUATED

ACTUATD

ACTUATD

ACTUATED

ACTUATM

ACTUATED
ACTUATM

ACTUATED

ACTUATE
AtrL]ATM

ACTIIATED

ACTUATED

ACTIIATED

ASrUATED

ASIUATED

ASrt,ATED

ACTUATED

ACTUATM

ACTUATM

ACTUATED

ACTUATED

ACTUATED

ACruATED

ACTUATED

ACTUATED

ASrUATED

A TUATED

ASrUATED

AffUATM

INITIATION
INITIATION

INITIATION

INITIATION

INITlATION

ON

ON

ON

ON

ON

C

C

OFF

QFF

OPEN

OPET'I

OPH{

OPET{

OPE.I

OPEII

oPmi

OPEiI

OPEq

OPE{

OPEN

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

SFRCS

SFRCS

SFRCS

ON
ON

ON

ON

ON

LOOP
LOOP

LOOP

LOOP

LOOP

47

47

47

47

47
47

47

47
4',7

47

47

47

4'l

47

4'l

47

47

47

47

47

47

4'l

41

47

47
47

47

47

47

sG1

gr3

cH2

CH4

CH2

CTI 2

CT{ 4

SGz PRESSI'RE SWITCII

SG2 PRESSI'RE SWITCH

SG2 PRESS1JRE SWITCI{

SG1 PRESSIJRE SWITO]

MN FW < SG1 PRESSURE SWITCI{

MN FW < SG1 PRESSURE SWITO{

IIO'T FW < SG1 PRESSI'RE SWITGI

MN Sr}t LINE 2 PRESSURE SWITCH

MN STM IINE 1 PRESSURE SWITGI

MN STI.I LINE 2 PRESSURE SWITCH

MN STM LINE 1 PRESSURE SWITO{

I4N STM IJINE 2 PRESSURE SWITGI

HN ST!,I LINE 2 PRESST.IRE SWITCH

MN STM LIHE 2 PRESSIJRE SWITC}I

HN STM LINE 2 PRESSI,'RE SWITCI{

MS LINE 1 PRESST'RE SW]TCH

MS LINE 2 PRESST.,RE SWITCH

T.1S LINE 1 PRESSIJRE SWITCI{

MS LINE 2 PRESSIJRE SWITCH

MS I,INE 1 PFESSURE SWITCII

MS LINE 1 PRESSTIRE SWITCH

MS LTNE 1 PRESSURE SWITGI

MS IINE 1 PRESSURE SWITCI{

RCP MONITOR REI.AY CONTA T

C

C

C

C

C

C

c

4

2

4

4

1

1

C

C

C

C

C

C

C

c

C

C

L

C

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

C

C

C

C

C

C

C

C

C

c

EE

EE

EE

EE

EE

EE

EE

EE

EE

EE

EE

EE

EE

EE

DRCPM

SF"RCS

SF'RCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SF.RCS

SFRCS

SFRCS

SFRCS

SFRCS

SFRCS

SF'RCS

SFRCS

SFRCS

u
CH

GI

GI

GI

CH

LEGEND

RCPM D

RCPM D

RCPH D

CH 2 RCP MONITOR RELAY CONTACT

CH 3 RCP HONITOR REI.AY CONTACT

CH 4 RCP MONITOR REI,AY COMTACT

C

C

B - valve maintaj-ns boundary isol-at.ionH - reguired for hot sEandby c - required for cold shutdom

C

H/L - Hlgh/r-ow interface

4 . FF-24

N/A - not affected
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4.6. FF.5 TABLE1

Detailed enalysis

FIRE HAZARDS ANAI,YS]S

SAFE SHUTDOWN AI{ALYSIS
FIRE AREA : FF

TRAIN ]- IS ACCREDITED FOR SHUTDOWN

DAVIS

SYSTET4 COMPONE}IIT DESCRIPTIQN LOC NORM

PlJl"lP BD t/2

SHUT
I4ODE

FAIL
MODE

BACK UP FOR

OFF SWS TRAIN 1&2

OFF

P3-1.P3-2

FO

FO

AE

CIRCUIT INTERI.OCK REOUIRED CHANGECOMPON
INFO

,JTJSTIFIC}TION NOTES

5WS P180

P3-1

P3-3

BACKUP SW PIJMP

PTMP 1

ShI PUI.IP 3

CAC 1 IN ISO VLV

3 IN ISO \rLV

1 SUCT VLV FROM SW

ID( IN HEADER ISO VLV

SW FROM CC ID( 1 ISO \TLV

sw FRoPt cc lu( 3 rso vI.v

HXl OUTLEf,

OFF ON g

Ho/F

H

ACAC2OlB
ACACzOlC
c5720

1CAC1O7B
1CAC107C
lCAC1O7F
c5 715
C5?53C

- 02519
- 025 19

025 19
025l-9
025 19

(XFER
(XFER
{XFER
(XFER
(XFER

TO
TO
TO
TO
TO

0 2519
025 !.9
02519
02519

(xFm
(XFER
(XFER.
(XFR
(XFER

LOCAL
I'CA],

I.OCAI
I.OCAI,

61
6t
6t
61
ba

NOT REQUIRm FOR S/D
NoIr REQIIIRm FoR S/D
NoT REQIJTRm FoR 5/D

PUMP BF

PUMP

I-OCAI-
LOCAJ,
T,OCAIJ
TOCAI
I.oCAI

IOCAI,
I.oCAI
I.oCAL
lOCAL
IOCAL
IOCAI.
I.oCAL
IiCAL

CONTROL)
CONTROL)
CONTROL}
CONTROL)
CONTROL)

cor'ERor,)
CONTROL)
CONTROL)
CONTROL)
CONTROL)
CONTROL)
CONTROL)
CO}ITROI,)

L/2 o/F

1

al2

1eAC109B
1CAC1O9C
1CAC109D
1CAC1O9G
1CA@4E
c57 15
c57t 5
c5 7 63D

-02519
-02519
- 02 519
- 02 519
-025r9
- 02 519
- 02 519

0251"9
025 19
02s 19
025 19
025 19
025l-9
02s 19
025 19

IOCAI
I.oCA],
IOCAL
IPC}I,
I.oCAI
I.OCAL
I.OCAI.
TOCAJ,

OP
OP

oP-02s19

(XFER
(XFER
(XFER
(XFER
(XFER
(XFER
(XFER
(XFER

(XFER
(XFER
(xFm,
{XFER
(XFER
(XFER
(XFER
(XFER

CONIROL)
COMTR,OL)
CONTROL)
CONTROL}
CONTROL)

COI{TROI,}
CONTROL)
CONTROT)
CONTROL)
C0NTROL)
CONTROL)
CONTROL)
CONTROL)

TO
TO
TQ
TO
TO
TQ
TO
TO

6t
6l-
61
51
61
61
61
51

s19 TO
TO
TO
TO
TO

TO
TO
TO
TO
TO
TO
TO
TO

sw13 5 6

swl358

CAC 1 O1IT ISO vI,V

CAC 3 OIIT ISO VIJV

sov

sov

H

Ho

o

o

t gvl358Ar
1CV1358AK
1CV13s8AL
c5 7 r.5

LcvL355D
c5716

1CBE1 142F
c5?15

lCBE12O?E
2CBF1224E
c5?16

1CBE1218F
c5706

oP-02519 (OPEN SW13s5)
oP-02s19 (opEN sw1355)

oP-02519 (OPElr Sw1366)
oP-02519 (OPmr SW1356)

oP-025r.9 (XFER CONTROL TO ASp)
OP-02519 (XFER CONTROL TO ASP)

-02s19 (OPEI SW13s6)
-02519 (OPEX{ SWt-356)

oP-025i.9 (OPEN Sw1356)
oP-025L9 (OPEN SW1356)

SW325 REMAINS CLOSED
SW325 RE}4AINS CLOSED
SW325 REMAINS CIPSM
SW325 REM.AINS CTOSED

72

62
62

62
swl3 66

swl"3 6I

sw13 82

swr3 99

sw14 24

sw14 2 9

swz927

sw2 92 9

sw2 93 1

sws4

o

C

H

H

o

C

H

o,/c

BG

r/z

L/2

SW325 RET4AINS CISSED
SW325 REMAINS CI.oSM
SW325 REMAINS CI.OSED

'12
72

63
6l
64
64
64
64

70
70
70
'10

sov T

sov

II

FO

sw2930,31.32

o sr.r2929.30,32

C /A sw1395, Sw1399

025
o25
02s

1CV1424D
19v1424G
c5715
c5763D

8?-131s
87 - 13 1.5
8? - 131"5
87-131s

1CV14 298
1CVI429C
c5 716
C5?5 6D
C5? 63D

19 (clfsE sw54.55,56)
19 (CTOSE SW54, 55, s6 )
19 (CTOSE SWs4.ss,s6)
19 (CLOSE SW54,55,55)

oP-o2519 (CLoSE SWs4,ss, s6)

oP-02519 (XFER CONTRL TO ASP)
oP-02s19 (XFm CONTROL TO A.SP)

oP-02519 (CT.oSE SW54.55,56)
oP-02519 (Cr.oSE sws4,ss.s6)
oP-02s19 (CrosE sw54,ss. s6)
oP-02519 (CI0SE SW54, 55. 55)

SPURIOUS CI.oSTIRE NOT POSSIBLE
SPURIOUS SI,OSURE NOT POSSIBI,E
SPURIOUS CIO,SURE NOT POSSIBLE
SPI]RIOUS CI.OSURE NOT POSSIBLE

o/c

o/c

o/c

AS IS

AS IS 1CBEl277E
1CBEl2 ? ?G
c57 17
c5753C

NONE

REQIIIRM
P@UIRED
REQUIRED
REOUIRM
REQtItRED

FOR
FOR
FOR
FOR
FOR

s/D
S/D
s/D
s/D
s/D

CTRM EVS COND UNIT IN VtV

SW TO INT STRU lrLV

SW TO CIE TOWER MU VLV

MOV

MOV

MOV

H

H

H

H

IS

IS

T<1 C

1CBE1232F
c51?O

1CBE1281F
c5720

1CBE12 8 2F
c5??0

REQUIRED FoR S/D
REeurRm FoR s/D

-02519 (CLOSE SW54, 55. 56)

30

VALVE NO AND DEPOWERED
VAL\IE NO AND DEPOWERM

65
65

VA],\IE NO AND DEPOWERED
VAIVE NO AI{D DEPOWERED

55
55

1

LEGEND

H - required for hot standby B - valve maintains bourdary isolat.ionC - required for cold shutdorm H/L - High/Low inrerface
4 . FF-25

B

N/A - noE affected

REV.28



4.5.FF.5 TABLE].

Det.ailed Analysis

FIRE HAZARDS ANALYSIS

SAFE SHUTDOWN ANALYSIS
FIRE AREA : FF

TRAIN 1 IS ACCREDITED FOR SHUTDOWN

DAVIS BES

COMPONM'IT DESCRIFTION TYPE NORI{ SEUI
MODE

COMPON
INFO

FATL BACK IJP FOR CIRSUIT INTERI.OCK REOUIRED C}IANGE JT]STIFICATION NOTES

SWS

ASSCI(T

ASSCKT

ASSCICI

ASSCKT

sws 5

sws5

c5763F

c57 84C

cs760A

Y3wl

TPCW ID(2 OI]TLET

TPC'!,I }D(3 OUTI.,ET

RPS-3 C*BINET

ARTS CABINEI

NONE

NONE

3CY3O8A

3CY312A

ACT3\Il4A

II

II 7/2

MAN

MAN

C

C

/A sw1395, SW1399 B H oP- 02s19 (Cr-osE sws4, ss, 56 )

oP-02519 (CLoSE SW54, 55, 56)

oP-02519 (CTOSE SW54, 55. 55)

oP-02519 (CISSE SWs4, 55, 55)

I,SOT DTIE TO BREAKM, COORDINATION

I.OST DUE TO BREAI(ER COORDINATION

I.OST DI'E TO BREAKER COORDINATION

TOST DUE TO BREAKER COORDINATION

64

69

69

bv

59

sw1395, SW1399 BH

CABINET

AT C5715

LEGEND

H - reguired for hol standby C - required for cold shutdoun H/L - Hiqh/toH j-nterface

4.FF-26

B - valve mainEains bouldary isolaEion N/A - not affected

RSV.28
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1.  1-hour fire wrap provided with room detection and suppression.  An asterisk indicates  
 the circuit is embedded and adequate separation exists with detection and suppression  
 or low combustible loadings.  
 
2.  20 ft. horizontal separation between redundant trains with suppression, detection, and 
 no significant intervening combustibles or fire hazards, or separation by an equivalent 
 distance around a fire retardant barrier.  
 
3.  3-hour fire wrap provided (or a radiant energy shield inside Containment, as noted).  
 
4.  20 ft. separation, detection and room suppression.  
 
5.  The circuit is not required for Safe Shutdown for one of the following reasons:  

 
a.  The circuit provides indicating lights only.  
 
b.  The normal, failed, and desired SSD positions of the component are the same; 
 spurious operation of three-phase power circuits is incredible.  
 
c.  The solenoid/relay and isolating contact(s) is (are) outside the fire area and 
 spurious operation due to a hot short on one side of the circuit and a 
 simultaneous ground on the other is considered incredible.  
 
d.  The power supply is not needed for Safe Shutdown to operate the component.  
 
e.  Failure of the low level instrument cable will not prevent SSD (e.g. SFAS analog 
 inputs, SFRCS pressure switches, AFW modulating valve digital signals; the 
 minimum requirements of NRC lEN 84-09 are met).  

 
(This note is not referenced for control circuits susceptible to maloperation due to 
a single short, open, or ground or for power and control circuits for High/Low 
Pressure Interface valves).  

 
6.  Associated circuit coordination exists, see Appendix C-3.  An asterisk indicates that it is 
 assumed that the Associated Circuits related to MOV’s are considered to have no impact 
 since they are not expected to be in operation.  Spurious operation of the valve 
 coincident with a short on the power cable is not considered credible.  

 
A double asterisk indicates High Impedance Ground Fault protection for the 480V AC 
Switchgear (E1 & F1) and Motor Control Centers (supplied from E1 & F1) which will 
prevent up-stream breakers from tripping on a ground.  
 
E11A   E12A   E15   F11A   F12B   F15  
E11C   E12B   E16A   F11C   F12C   F16A  
E11D   E14     F12A   F14  

 
7.  This backup component is not needed for SSD in this fire area.  
 
8.  NOT USED  
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9.  NOT USED  
 
10.  RCP Seal Integrity is maintained by re-establishing Seal Return, Seal Injection and 
 Letdown.  Inventory Control will be maintained using Makeup Train 1 and Letdown.  
 
11.  MUPS is assured for SSD.  Therefore, this component is not needed for SSD.  
 
12.  The AFW Pump 1 Discharge to SG2 Valve AF3869 is normally closed.  This valve could 
 spuriously open and may not be able to be manually closed (Ref. 2.7.F) thereby 
 supplying Feedwater to SG2.  The AFW Pump capacity is sufficient to provide flow to 
 both SG’s.  However, to avoid overfilling SG2 which is not utilized for Shutdown in this 
 area, AF599 needs to be closed.  
 
13. The AFW Pump 1 Discharge to SG1 Valve AF3870 is normally open and required to be 
 open for Safe Shutdown.  This valve could spuriously close thereby stopping flow to 
 SG1.  Therefore, Trip Breaker D107 at D1PA and open AF3870. 
 
14. The AFW Pump 2 Discharge to SG1 Valve AF3871 is normally closed.  This valve could 
 spuriously open.  AFW Pump 2 Discharge to SG2 Valve AF3872 is normally open and 
 AFPT 2 P14-2 could start on SFRCS actuation.  In order to avoid overfilling either steam 
 generator, trip the throttle valve on AFPT 2. 
 
15. The AFW to SG 1 Isolation Valve AF608 is normally open and required to be open for 
 Safe Shutdown.  The Control Circuit is normally isolated by a separate control switch in 
 the Control Room.  A review of the circuits shows, with the circuit isolated, spurious 
 closure would require two hot shorts which is not considered credible.  Therefore, no 
 actions are required. 
 
16. The AFWP 1 Flow Control Valve AF6452 is open and required to modulate for Safe 
 Shutdown.  A review of the circuit in this fire area shows that the potential exists for loss 
 of control to this valve.  Therefore, fail open this valve by depowering the valve at D1P 
 breaker and use ICS038B via manual control at the ASP to control SG 1 level.  A review 
 of the circuit for AFPT 1 Governor Control Valve ICS038B shows that manual control of 
 ICS038B can be regained at the ASP. 
 
17. The AFPT Main Steam Inlet Valve MS106 is normally closed and is required to be open 
 for Safe Shutdown.  A review of the circuit in the fire area shows that a fire in this area 
 could prevent the opening of or spuriously close MS106.  Therefore, open Breaker D135 
 at D1NA and open MS106. 
 
18. The AFPT 1-2 Main Steam Cross-Connect Valve MS107A is normally open to provide a 
 steam supply to AFPT 1-2 for a fire in this area.  No credit is taken for AFPT 1-2 and the 
 steam output from SG1-1 is such that the capacity is sufficient to run the AFW Pump 
 Turbine 1-1 even with flow through MS107A.  During cooldown at lower temperatures, 
 the flow diversion could effect AFP Pump 1 capacity.  With the throttle valve for AFPT 
 1-2 tripped, steam flow by MS107A will be insignificant.  Therefore, no action is required. 
 
 The AFPT 1-1 Main Steam Cross-Connect Valve MS106A is normally open to provide a 
 steam supply to AFPT 1-1 for a fire in this area.  No credit is taken for SG 2, since any 
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 steam from SG 2 to AFPT 1-1 will not affect the operation of AFPT 1-1 AFPT 1-2 is 
 tripped to prevent overfilling SG 2.  Therefore, no action is required. 
 
19. The AFWP Turbine 1 Steam Admission Valve MS5889A is an air-operated valve which 
 is normally closed and required to be open for Safe Shutdown.  Review of the circuit 
 indicates a hot short can prevent the valve from opening.  Fail open the valve by 
 isolating and venting the air off the valve. 
 
20. Containment Air Cooler Fan C1-1 is required for Safe Shutdown.  A review of the circuit 
 indicates that the potential exists for loss of control as well as spurious stopping of Fan 
 C1-1, for a fire in this area.  The control circuits can be isolated by manually placing the 
 disconnect switch in Cabinet CDE12A-1 in the LOCAL position.  CAC Fan C1-1 can be 
 manually started in slow speed by placing the control switch on the BE1401 door in the 
 SLOW position. 
 
21. A review of the circuits shows that spurious operation (either open or closed) and loss of 
 control is possible.  RCS Inventory control is maintained by a controlled plant cooldown if 
 letdown is not available.  Although RCP seal injection and letdown are not required for 
 safe shutdown, they are detailed in the FHAR because availability of these systems 
 simplifies safe shutdown and results in enhanced plant control.  For restoring Letdown, 
 trip breaker and open CC1409. 
 
22. The CCW Inlet Isolation Valves CC1411A, B and Outlet Isolation Valves CC1407A, B 
 are normally open and required to be open for Safe Shutdown to restore Letdown.  A 
 review of the circuits shows that spurious closure is possible.  For restoring Letdown, trip 
 the respective breakers and open/verify open CC1407A, B, and CC1411A, B. 
 
23. The CCW Return Header Valve CC2645 is normally open and required to be open for 
 Safe Shutdown to restore the Seal Return Coolers.  A review of the circuits shows that 
 spurious closure is possible.  Therefore, open breaker for CC2645 and open/verify open 
 CC2645. 
 
24. The DHR Cooler 1-1 Iso Valve CC1467 is normally closed.  This valve fails open on loss 
 of air.  However, this valve is required to be closed when CCW is aligned to the Seal 
 Return Coolers and opened for DHRS Cooldown (See Note 26). 
 
25. Not Used 
 
26. The CCW to Nonessential Isolation Valve CC1495 is normally opened and required to 
 be open for Seal Return.  A review of the circuits indicates that a hot short may cause 
 this valve to remain open.  CC1495 is air-operated and fails closed on loss of air.  
 Manual bypass Valve CC43 will be opened when the DHR coolers are not in service.  
 (NOTE:  Verify CC1467 (CC1469) is closed before opening CC43 and that CC42  
 (manual isolation valve) and CC43 are closed before opening CC1467 (CC1469). 
 
27. The CCW Line 1 Inlet and Return Isolation Valves CC5095 and CC5097 are normally 
 open and required to be open for provide cooling for Letdown Coolers.  A review of the 
 circuits indicates that spurious closure is possible.  Trip breaker and manually open 
 CC5095 and CC5097. 
 



Davis-Besse Unit 1 Fire Hazard Analysis Report 
 

FIRE AREA FF TABLE 1 NOTES 
 

 
 4.FF-30 FHAR Rev 27 10/2016 

28. CCW Pump P43-1 is aligned to CCW Train 1 and is required to be operable for Safe 
 Shutdown.  Based on a review of the circuits, control of the pump can be regained 
 locally after operation of Disconnect Switches at C1 Bus. 
 
29. The Core Flood Isolation Valves CF01A, B are normally open and are required to be 
 closed when cooling down before going below 700 psig.  A review of the circuits 
 indicates loss of control power to the valves.  Breakers BF1120 at F11A and BE1162 at 
 E11B are normally open; manual action may be required to close CF01A and CF01B 
 before going below 700 psig. 
 
30. The Control Room Emergency Ventilation System (CREVS) is required to be operable to 
 maintain Control Room habitability.  If CREVS is lost, the operators can evacuate the 
 Control Room for a fire in this area and shut down the plant from outside the Control 
 Room. 
 
31.  Shorts, opens, or grounds in SFAS Analog inputs cannot cause a change of state of the 
 SFAS logic channels.  All inputs are isolated so hot shorts will not affect the logic.  Either 
 a high or low SG level setpoint is adequate for SSD.  SFAS actuated components will  
 not change state unless both actuation output channels (Ch 1/3 or Ch 2/4) or the air  
 supply (where needed) is lost.  NNI provides SG level indication.  

 
Due to loss of power to Train 1, (Ch 1/3), Train 2 (Ch 2/4, and loss of SFAS Cabinets, 
SFAS could actuate.  This actuation could operate the following components: 

 
COMPONENT DESCRIPTION EFFECT  ACTION 
    
CS1530,1531 CS Iso Vlv Open Stop P56-1 
P56-1, 2 CS Pump 1, 2 On Open Bkr P56-1, 2 
P42-2 LPI Pump 2 On Open Bkr P42-2 
P58-1, 2 HPI Pump 1, 2 On Open Bkr P58-1, 2 
CC1411A, B CCW Inl Iso Vlv Closed Open CC1411A, B 
CC1407A, B CCW Out Iso Vlv Closed Open CC1407A, B 
MU59A RCP 2-1 Seal Rtn Vlv Closed Open MU59A 
MU59B RCP 2-2 Seal Rtn Vlv Closed Open MU59B 
MU59C RCP 1-1 Seal Rtn Vlv Closed Open MU59C 
MU59D RCP 1-2 Seal Rtn Vlv Closed Open MU59D 
MU66A RCP 2-1 Seal Inj Vlv Closed Open MU66A 
MU66B RCP 2-2 Seal Inj Vlv Closed Open MU66B 
MU66C RCP 1-1 Seal Inj Vlv Closed Open MU66C 
MU66D RCP 1-2 Seal Inj Vlv Closed Open MU66D 
MU02A RC Lt Dn Cooler Out Closed Open MU02A 
MU03 RC Lt Dn Cooler Out Closed Close then Open MU03 
MU38 RCP Seal Rtn Isol Closed Open MU38 

 
 
32.  The LPI Line 1 Valve DH01B is normally open and is required to be open for Cold 
 Shutdown.  A review of the circuits shows that 3 hot shorts are required to spuriously 
 close the valve.  Two of the hot shorts are on the Isolation Switch, while the other hot 
 short is on the Control Switch.  This is not a credible event; hence, spurious closure is 
 not possible.  However, if required, control and indication can be maintained by 
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 operating the disconnect Switch at CDE-11A, which will provide control and indication at 
 Local Controller.  
 
33.  NOT USED  
 
34.  To prevent spurious operation, Valves DH09A, DH9B, DH7A, and DH7B are 
 deenergized.  
 
35.  The DH Normal Suction Valves DH11 and DH12 are normally closed and depowered 
 during plant operation.  A review of the circuits indicates loss of control power is 
 possible.  Since the DHR System is only required operable for Cold Shutdown, open 
 Inlet Isolation Valves (DH11, 12) Bypass Valves DH21 and DH23. 
 
36. The Decay Heat Removal (DHR) Suction 1 Valve DH1517 is closed during normal 
 operation but required open for DHR Cold Shutdown.  A review of the circuits indicates 
 the Disconnect Switch at CDE-11D will regain local control.  Transfer Disconnect Switch 
 to local.  (NOTE:  DH2733 should be verified closed prior to opening DH1517). 
 
37. The Decay Heat Pump 1 BWST Suction Valves DH2733 is normally open but required to 
 be closed prior to going into DHR Cooldown.  A review of the circuits indicates control of 
 the valve may be lost.  Therefore, trip Breaker BE1121 at MCC E11A and close 
 DH2733.  Due to the torque/limit switches possibly being bypassed by a hot short, the 
 valve operator may be damaged.  If this occurs, procedures instruct plant personnel to 
 remove the operator, replace it with a dedicated spare operator and then manually close 
 the valve.  Since this valve is only needed to got to cold shutdown, GL 86-10 allows 
 repairs to be made. 
 
38. DH Auxiliary Spray Stop Valve (DH2735) and Throttle Valve (DH2736) are normally 
 closed and one of them is to be closed when starting DHR Cooldown, to prevent 
 Pressurizer Quenching.  A review of the circuits indicates that 2 hot shorts are required 
 for both valves to spuriously open.  This is not a credible event.  (NOTE:  If Aux Spray is 
 required, local control can be regained by transferring the Disconnect Switches  
 (CDE-11B-1 for DH2735 and CDF-11A-2 for DH2736) to local and using Local Switches 
 NVDH2735 and NVDH2736.) 
 
39. The LPI/HPI Crosstie Valve DH64 is normally closed and is required to be closed for 
 DHR cooldown.  A review of the circuit indicates spurious opening is possible.  Transfer 
 control on CDE-11E to local and verify DH64 is closed prior to using DHR.  Due to the 
 torque/limit switches possibly being bypassed by a hot short, the valve operator may be 
 damaged.  If this occurs, procedures instruct plant personnel to remove the operator, 
 replace it with a dedicated spare operator and then manually close the valve.  Since this 
 valve is only needed to go to cold shutdown, GL 86-10 allows repairs to be made. 
 
40. DHR Pump P42-1 is required to be operable for cooldown to Cold Shutdown.  A review 
 of the circuit indicated the pump could spuriously start or be made inoperable.  However, 
 local control can be regained by transferring the Disconnect Switches to local at C1 and 
 using the local controller to start the pump. 
 
41. Letdown Cooler Inlet Valve MU02B is normally open and is needed open to restore 
 Letdown.  A review of the circuits indicates that control power is lost in the Control 
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 Room, but can be regained locally by transferring the Disconnect Switch to local.  
 Transfer Disconnect Switch on CDE-11B-1 to local and control MU02B at MCC E11B. 
 
42. The EDG 1 Air Start Solenoid Valves DA1147A/B are normally closed and are required 
 to open to provide starting air to the air motors.  A review of the circuits indicates the 
 circuits can be disconnected from the Cable Spread Area and Control Room.  
 Redundant fuses are installed to allow repowering.  Disconnect and repower the circuits 
 using the Disconnect Switch at C3621 and start diesel locally. 
 
43. Emergency Diesel Generator 1 is normally stopped and is required to run due to Loss of 
 Offsite Power.  Disconnect and repower the circuits using the disconnect at C3621.  
 Operate the Diesel locally.  Disconnect and redundant fuses are installed to provide 
 isolation at CSR and Control Room. 
 
44. Essential Power supplies C1 and E1 are required to be operable for Safe Shutdown.  
 Switches are installed to allow isolation from CSR and Control Room.  The Ammeter 
 circuit for E1 is from a current transformer.  A short or open on this circuit will not affect 
 E1 (loss of indication only.  Disconnect Control Room circuits by locally operating 
 disconnect switch at C1 and E1. 
 
45. Neutron Flux Monitoring Cabinet (Chi 1) (C4808) is required to provide Source Range 
 Indication for a fire in the Control/Cable Spread Room.  Monitor source range indication 
 at C4808 (Room 402). 
 
46. Control Cabinets C5759C, C5760D and C5799 provide power to NNI Instrumentation.  
 However, redundant NNI Instrumentation is available at the Auxiliary Shutdown Panel 
 (C3630). 
 
47. A loss of power to all four reactor coolant pumps will result in actuation of both Trains of 
 the AFWS: 
 
 The steam generator level control and steam generator level indication for the non-
 accredited train may also be lost. 
 
 Spurious SFRCS signals in the nonaccredited train may result in opening AFWP 
 Discharge Valve to the opposite steam generator (AF3869/AF3871) and/or AFW Flow 
 Control Valve (AF6451/AF6452) which could then open the AFPT Steam Admission 
 Valve (MS5889A/MS5889B).  Due to spurious signal, isolation of AFW to the SG 1 is 
 possible; Auxiliary Feedwater manual actions already identify/provide for this event. 
 
 Manual actions to close the appropriate valve(s) or trip the appropriate AFPT to 
 terminate AFW flow to the steam generator associated with the nonaccredited train while 
 maintaining AFW Flow to the accredited steam generator may be required. 
 
48. Reactor Protection System Panel and Source Range Monitoring NI-NI2 and NI-5874A 
 are required to be operable to monitor source range flux.  A failure of the circuits would 
 disable monitoring capability in the Control Room.  Monitor Source Range at C4808 
 (NI-5874C) (See Note 45). 
 
49. NOT USED 
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50. Atmospheric Vent Valve ICS11B is normally closed and is required to be throttled for 
 Safe Shutdown.  A circuit failure or loss of air can disable the remote operation of this 
 valve.  SFRCS actuation will ensure the valve remains closed until local manual action is 
 taken.  The main steam line safeties will provide a steam release path until local manual 
 control for ICS11B is achieved.  Manually operate ICS11B in Room 500. 
 
51. The Main Steam Isolation Valves (MSIV) MS100 and MS101 are normally open and 
 required to be closed for Safe Shutdown.  Each MSIV has 5separate solenoids which 
 need to be open for the MSIV to remain open.  A review of the circuits for the solenoid 
 shows that a credible number of hot shorts to keep the MSIV’s open is not possible.  
 Closing the MSIV’s in the Control Room before leaving or de-energizing YE2 AND YF2 
 by opening Breakers BE1180 on E11B and BF1101 on F11A or its upstream supply,   
 (de-energizing Ch 3/4 of SFRCS) (See Note 47) to de-energize the solenoid valves will 
 close MS100 and MS101. 
 
52. In order to reduce water to the Clean Waste Receiver Tanks, align Makeup Pump 37-1 
 Recirc to the BWST.  Manually open MU208, HP29, and HP1556 and then close 
 MU206. 
 
53. Seal Injection, Seal Return and Letdown (including lineup to Clean Waste Receiver 
 Tanks) are required for Safe Shutdown for a fire in this area.  A review of the circuits for 
 the following valves indicate manual operation is required: 
 

COMPONENT DESCRIPTION ACTION 
   
MU10A Mxd Bed 1-1 LtDn In Vlv On 
MU11 Letdown to Radwaste 3-Way-Vlv Align CWRT 
MU19 Seal Inj Inlet Iso Vlv Close MU214 and Throttle 

MU216 
MU97 Seal Rtn to Cln Wst Tk Iso Vlv Open 
MU182 Seal Rtn to Mkup Tk Iso Vlv Close 
MU6405 RC MU Pump 1-1 Suction Vlv Verify Open 
MU6407 Makeup Recirc Iso Vlv Verify Open 
MU6408 Makeup Cross-Connect Iso Vlv Verify Open 
MU6409 Makeup Cross-Connect Iso Vlv Verify Open 
MU6420 MU32 Bypass Valve Verify Open 
MU6421 Makeup CTMT Iso Valve Verify Close 
MU6422 Makeup CTMT Iso Vlv Verify Open 
WC119 Cln Wst Tk In Iso Vlv Open 
WC120 Cln Wst Tk In Iso Vlv Open 
WC1453 Cln Wste Pri Demin Inlet Vlv Close 
WC1743 Cln Wste Recvr Tk Iso Vlv Open 
WC1747 Cln Wste Recvr Tk Iso Vlv Open 
WC3560 Degasifier Bypass Valve Open 

 
54. The Makeup Pump 1 (P37-1) and its Lube Oil Pumps P-371B & D are required to be 
 available for Safe Shutdown for a fire in this area.  A review of the circuits indicates that 
 control of the pumps can be regained locally after transferring the disconnects.  Operate 
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 the pumps locally.  (NOTE:  Since Lube Oil Pump P-371B is available, Lube Oil Pump 
 P-371C is not required.) 
 
55. Makeup Flow Indicators FI-6425 and FI-6435 are used to monitor makeup flow.  A 
 review of the circuits indicates that FI-6425 and FI-6435 may not work.  Monitor 
 Pressurizer Level via LI-RC14-1 at the ASP as an indirect means of measuring makeup 
 flow. 
 
56. Pressurizer Level, SG 1-1 Startup Level, SG 1-1 Pressure Indication, RCS Loop 1 
 Pressure, and SG 2 Startup Level and SG 2 Pressure Indication will be monitored at the 
 Auxiliary Shutdown Panel (ASP).  The SG 1 Level and Pressure indicators on the ASP 
 are used to read the SG 2 Level and Pressure by transferring the two-position selector 
 switch on the ASP from SG 1 to SG 2.  The cable/connector for the SG 2 pressure signal 
 is manually connected to the selector switch only during unit shutdown (for testing) or 
 during a fire event to ensure that channel separation is maintained.  This type of repair is 
 similar to the repair for Hot and Cold Leg Temperature instrumentation documented in 
 the NRC SER (Ref. 2.5.R). 
 
57. RCS Loop 1 Hot and Cold Leg Temperatures and RCS Loop 2 Hot and Cold Leg 
 Temperatures will be monitored locally using a portable instrument.  Acceptability of this 
 repair is documented in the NRC SER (Ref. 2.5.R). 
 
58. The Pilot-Operated Relief Valve (PORV) RC2A is normally closed and is required to 
 remain closed to preclude RCS Blowdown to the Pressurizer Quench Tank.  Review of 
 the circuits shows that a fire-induced failure of cables for the PORV could result in the 
 inadvertent spurious opening of the valve. 
 
 The PORV Block Valve RC11 is normally open and is required closed for Shutdown 
 purposes in the event the PORV spuriously opens.  Therefore, in the event of a fire in 
 the Cable Spreading Room or Control Room, Valve RC11 should be closed by means of 
 the Control Switch HIS-RC11 (C5705) prior to evacuating the Control Room.  
 Afterwards, the circuits need to be isolated from the influence of a fire by operating a 
 Disconnect Switch at CDE-16B, thus ensuring control and indication at MCC E16B. 
 
59. Valves RC200, RC239A, RC239B and RC4632 may be affected by a fire in this area.  
 Manual Valve RC147 (located in Containment, outside the D-Ring) will be closed to 
 provide a High/Low Pressure Interface.  This manual action need not be taken for 
 8-hours because the Quench Tank has sufficient capacity to hold the discharge from this 
 line for at least 8-hours.  Even if this flow path were opened, no unrecoverable condition 
 would result because the restricting orifice is sized such that one Makeup Pump could 
 easily handle the flow. 
 
60. Valves RC4608A, B and RC4610A, B are in series and 4 shorts would be required to 
 repower both valves.  See E-52B sht 71A & B.  Such an occurrence is not credible.  The 
 one inch lines include a restricting orifice sized to limit the flow to within the makeup 
 system capacity. 
 
61. Either SWS Pump P3-1 or P3-3, whichever is aligned to Train 1 SWS at the time of the 
 fire, is required for Safe Shutdown.  A review of the circuits shows that control can be 
 regained locally by Disconnecting the Control Room circuits (DSA Switch at C1) and 
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 controlling the pump locally.  (NOTE:  For P3-3, also transfer disconnect at CD and 
 reclose Breaker ACD4.  The trip function of this breaker may be disabled). 
 
62. Containment Air Cooler (CAC) 1 SW Inlet and Outlet Valves (SW1366, SW1356) are 
 required to be open to provide containment cooling.  A review of the circuits indicates 
 spurious operation and loss of control power is possible for a fire in this area.  Therefore, 
 open the breaker [at E11C (SW1366)] and then open/verify open SW1366.  Open 
 SW1356 by isolating and bleeding off the air to the valve. 
 
63. AFP 1 Suction Valve SW1382 is normally closed and is required to be closed until the 
 Condensate tanks are low and then opened to supply water to the S/G’s.  Transfer 
 control to the ASP.  Due to the torque/limit switches possibly being bypassed by a hot 
 short, the valve may be damaged such that the valve can not be opened.  If this occurs, 
 procedures instruct plant personnel to provide an additional source of water from the 
 Fire Water System.  Since this valve is only needed to go to cold shutdown, GL 86-10 
 allows repairs to be made. 
 
64. SW Nonessential Isolation Valve SW1399 may be opened under normal operation and 
 this flowpath is required to be closed for Safe Shutdown to avoid SWP1-3 or P3-3 flow 
 diversion.  A review of the circuits indicates a fire in this area can disable control power 
 and possibly damage SW1399 (Ref. 2.7.F).  Close TPCW valves SW54, 55 and 56. 
 
65. SW Discharge Valves to the Intake Structure (SW2929) and Forebay (SW2931) are 2 of 
 4 SW Discharge Valves SW2929 through SW2932), 1 of which is normally open and 
 depowered (controlled administratively) to ensure SWS Discharge at all times. 
 
 The sole concern is that at least one of these valves remains open, thereby assuring a 
 service water flow outlet.  Since one of the valves is normally open and depowered, 
 there is no concern associated with the possibility of spurious closure of SW2929 or 
 SW2931 precluding SWS Discharge capability. 
 
66. Essential CCW is provided to the Makeup Pumps, bypassing CC1460. 
 
67. YE2 associated circuits are not coordinated.  This results in loss of YE2.  Loss of this 
 panel will cause a reactor trip via ARTS which is acceptable. 
 
68. The Letdown block Orifice Isolation Valve MU04 is normally open and is required to be 
 open to restore Letdown.  A review of the circuit indicates spurious closure of this valve 
 is possible.  Therefore, verify open MU04. 
 
69. NOT USED 
 
70. SW Flow CCHX 1 Iso Valve SW1424 is normally open and required to be open for Safe 
 Shutdown. 
 
71. Letdown Cooler Inlet Iso Valves MU01A, B are normally open and required to be open 
 after restoring Seal Injection (Note MU02B will be used to maintain High/Low Interface).  
 A review of the circuits indicates spurious closure of the valves is possible.  For restoring 
 Letdown, trip breaker and open MU01A.  (Note:  Verify that MU01B is closed if CC1410 
 is closed). 
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72. Normally closed manual Valve SW325 maintains isolation for CAC 3. 
 
73. Spurious opening of MU6420, MU32 Bypass Valve, could result in Makeup Pump 1 
 runout.  Direct diagnostic indication of Makeup Pump 1 runout is via pump discharge 
 pressure indicator MU25A, locally at the pump.  Maintaining a minimum pressure of 
 2260 psig assures a pump flow of less than 250 gpm and no pump runout condition.  
 (Ref 2.6.O). 
 
74. Spurious operation of the Motor Driven Feed Pump (MDFP) P241 is possible due to hot 

shorts on control cables in this fire area.  Manual Operator Action to close locked valve 
FW6398 shall be taken to preclude overfill of the credited Steam Generator. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




