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Subject: Supplement to Watts Bar Nuclear Plant Unit 1 License Amendment 

Request and Request for Deviation from 10 CFR 50 Appendix R in Support 
of Closure of Generic Safety Issue 191 (WBN-TS-16-01) 

 
References: 1. TVA letter to NRC, CNL-15-252, “Watts Bar Nuclear Plant Unit 1 

License Amendment Request and Request for Deviation from 
10 CFR 50 Appendix R in Support of Closure of Generic Safety Issue 
191 (WBN-TS-16-01),” dated February 23, 2016 (ML16054A585) 

 
 2. NRC Electronic Mail to TVA, “WBN 1 - Preliminary Additional Information 

and Clarification Requests Related to Appendix R Deviation Request 
(CAC No. MF7413),” dated May 31, 2016 

 
In Reference 1, Tennessee Valley Authority (TVA) submitted a request for an amendment to 
Facility Operating License (OL) No. NPF-90 for the Watts Bar Nuclear Plant (WBN) Unit 1.  
This license amendment requested Nuclear Regulatory Commission (NRC) approval, pursuant 
to OL Condition 2.F, for a revision to the WBN Dual Unit Fire Protection Report (FPR).  This 
license amendment also requested NRC approval of a deviation from the separation 
requirements of 10 CFR Part 50 Appendix R, Section III.G.2.d regarding two cables and 
conduits located inside WBN Unit 1.   
 
In Reference 2, the NRC submitted to TVA several additional information requests and 
clarification requests.  Enclosure 1 to this letter lists each of the NRC requests and TVA’s 
response.  Enclosure 2 to this letter provides marked-up changes to Attachment 3 of 
Reference 1 that provided the proposed revision to the WBN Dual Unit FPR and Appendix R 
Deviation Request.  Enclosure 3 to this letter provides a clean typed revised Attachment 3 of 
Reference 1 that supersedes the one submitted in Reference 1. 
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Consistent with the standards set forth in Title 10 of the Code of Federal Regulations 

(10 CFR), Part 50.92(c), TVA has determined that the additional information, as provided in 

this letter, does not affect the no significant hazards consideration associated with the 
proposed application previously provided in Reference 1. Additionally, in accordance with 

10 CFR 50.91 (b)(1 ), TVA is sending a copy of this letter and enclosures to the Tennessee 
State Department of Public Health. 

As noted in Reference 1, TVA requests approval of this license amendment prior to the 
WBN Unit 1 Cycle 14 refueling outage, currently scheduled to start March 20, 2017, with 
implementation within 30 days following NRC approval. 

No new regulatory commitments are associated with this letter. If you have any questions or 
comments, please contact Gordon Arent at (423) 365-2004. 

I declare under penalty of perjury that the foregoing is true and correct. Executed on the 
22nd day of July 2016. 

e President, Nuclear Licensing 

Enclosures: 1. TVA Response to NRC Preliminary Additional Information and Clarification 
Requests 

2. Revised Attachment 3 (Mark-Ups) - Proposed Revision to the Watts Bar Dual 
Unit Fire Protection Report and Appendix R Deviation Request 

3. Revised Attachment 3 (Final Typed) - Proposed Revision to the Watts Bar 
Dual Unit Fire Protection Report and Appendix R Deviation Request 

cc (Enclosures): 

NRC Regional Administrator- Region II 
NRC Senior Resident Inspector - Watts Bar Nuclear Plant Unit 1 
NRR Project Manager - Watts Bar Nuclear Plant 
Director, Division of Radiological Health - Tennessee State Department of Environment and 

Conservation 



 

CNL-16-108     E1-1 of 3 

ENCLOSURE 1 
TVA Response to NRC Preliminary Additional Information and 

Clarification Requests 
 

NRC Additional Information Requests 

1. “More clearly state the interactions for which approval is requested for a lack of separation.” 

TVA response 

See the revisions to Section 2.9.22.1 (page E2-3) and Section 2.9.22.3.a (page E2-9) for 
further detail regarding the interactions for which approval is requested for a lack of 
separation. 

2. “On page E-16 of 21 of the application, the discussion of a fire on the boundary of 
quadrants 2 and 3 indicates that temperature indication for either Steam Generator 1 or 3 
would be available if temperature indication for the other was damaged by the fire.  
Describe whether level indication for the same Steam Generator will also be available, and 
if not, provide assurance that this is an acceptable configuration.” 

 TVA response 

Section 2.9.22.3.a (page E2-7) has been revised to note that the corresponding steam 
generator (SG) level instrumentation would be available because SG#1 level 
instrumentation is not in RI-2 or RI-3 and SG#3 level instrumentation is not affected by a 
fire located on the RI-2/RI-3 boundary. 

3. “In the last paragraph on page E-18 of 21 of the application, there is discussion of ‘CRDM’s 
that appears erroneous.  Describe whether this discussion actually concerns CRDM 
coolers, and if so, provide the corrected text.” 

TVA response 

The referenced text should have stated “CRDM coolers.”  See the revision to 
Section 2.9.22.3.a on page E2-9. 
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NRC Clarifications 

1. “At the top of Page E-18 of 21, the application states “Train A PORV cable 1V1207A (with 
thermoset insulation) and RCS letdown control valve energized cable 1V4426A (with 
thermoset insulation) are installed in 1-JB-293-6347-A and conduit 1VC4057A that are 
located within 20 feet of the pressurizer cavity and provide a potential for hot short source 
which could spuriously open the PORV.”  Clarify what item or piece of equipment 
1-JB-293-6347-A is.” 

TVA response 

Section 2.9.22.3.a (page E2-8) has been revised to indicate that the referenced equipment 
is a junction box. 

2. “Also clarify the status of the Train A PORV block valve in the above spurious operation 
scenario.” 

TVA response 

Section 2.9.22.3.a (page E2-8) has been revised to indicate that in the referred to spurious 
operation scenario, the Train A PORV valve is located horizontally within 20 feet of junction 
box 1-JB-293-6347-A and conduit 1VC4057A.  The energized cable (1V4426A) is a 
potential hot short source to spuriously open the PORV.  Based on the minimal fire loading 
and no credible ignition sources outside the pressurizer cavity, the double break PORV 
control circuit, and the thermoset insulation on both the source and target cables, spurious 
opening of the Train A PORV is not considered credible. 

3. “In the discussion of redundant components located in RI, several components are 
described as failing in the safe or desired position.  Confirm that none of these are active 
components needed for safe shutdown.” 

TVA response 

TVA has confirmed that, for the affected components, the desired safe shutdown position is 
a non-active position.  See proposed changes to Section 2.9.22.3.a on pages E2-8 and 
E2-9. 
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Other changes 
 
In addition to responding to the NRC additional information requests and clarification requests, 
TVA has identified and corrected several other necessary changes as follows: 
 
 There is an error in the wording of the last sentence in Section 2.9.22.3.a, seventh 

paragraph (see page E2-8).  The sentence incorrectly states, “power is removed from the 
head vent valve circuits during normal plant operation to prevent the spuriously opening of 
the PORVs.”  This sentence is revised to state, “power is removed from the head vent valve 
circuits during normal plant operation to prevent the head vents from spuriously opening.”  
This error has been entered into the TVA corrective action program; the correct wording is 
shown in the attachment. 

 Other minor editorial changes were made (e.g., replacing the “&” sign with “and”).
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Enclosure 2 
 

Revised Attachment 3 (Mark Ups) 
 

Proposed Revision to the Watts Bar Dual Unit Fire Protection Report and Appendix R 
Deviation Request 
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2.9.22   RI - Unit 1 Reactor Building Inside Crane Wall [RI-1 (0° to 90°), RI-2 (90° 
  to 180°), RI-3 (180° to 270°), RI-4 (270° to 360°)] 
 
2.9.22.1  Description of Condition 
 
This area of the Unit 1 Reactor Building is the part of fire area 61 (see Part III, Table 3-3 for 
room listing) that is inside the Crane Wall and is analyzed in analysis volumes AV-92H,  
AV-92J, AV-92K, and AV-92L.  Fire area 61 is considered a III.G.2 area.  The Fire Safe 
Shutdown (FSSD) analysis of this room, based on the assumption that all the cables and 
equipment in the room failed due to postulated fire damage, relied on physical separation and 
radiant energy shields (RES) to protect cables and achieve III.G.2 cable separation and 
included an Operator Manual Action (OMA).  The following OMA and radiant energy shields 
were credited to ensure fire safe shutdown. 
 

a. Open Residual Heat Removal (RHR) isolation valve via hand wheel in preparation to 
transition to cold shutdown. 

b. Protect Reactor Coolant Pump (RCP) loop 1 and 3 hot and cold leg temperature 
monitoring cables with radiant energy shields. 

c. Protect pressurizer Power Operated Relief Valve (PORV) cable with radiant energy 
shields. 

d. Protect Reactor Head Vent isolation and throttle valves cables with radiant energy 
shields. 
 

The RES is 3M M20C which is a fibrous material with a stainless steel foil backing that poses 
some concern for reactor building sump filter blockage.  Therefore, for conservatism, this 
material is being removed from that portion of the Unit 1 Reactor Building inside the Crane 
Wall.  This area is designated as RI and the fire safe shutdown analysis is documented in 
Part VI of the Fire Protection Report. 
 
Appendix R, section III.G.1 states: 
 
“Fire protection features shall be provided for structures, systems, and components important 
to safe shutdown.  These features shall be capable of limiting fire damage so that: 
 

a.  One train of systems necessary to achieve and maintain hot shutdown conditions from 
either the control room or emergency control station(s) is free of fire damage; and 

 
b. Systems necessary to achieve and maintain cold shutdown from either the control room 

or emergency control station(s) can be repaired within 72 hours.” 
 

A fire hazards analysis (Section 2.9.22.2) of each of the analysis volumes of RI determined that 
equipment required for fire safe shutdown are adequately separated from each other in 
accordance with III.G.2.d criteria, except in quadrant RI-2.  In this quadrant some of the circuits 
for redundant equipment are routed in conduits that are not adequately separated from each 
other (e.g., hot and cold leg temperature instrumentation) and are protected with radiant energy 
shields in accordance with III.G.2.f. 
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A fire hazards analysis (Section 2.9.22.2) of each of the analysis volumes of RI determined that 
equipment required for fire safe shutdown are adequately separated from each other in 
accordance with III.G.2.d criteria, except for the following: 
 
a. At the interface of zones RI-2 and RI-3 (quadrants 2 and 3) cables for steam generator 1 

Thot and Tcold instruments have less than 20 feet horizontal separation from the 
corresponding instruments for steam generator 3 

b. Cables for the reactor head vent valves have only 17 feet horizontal separation from the 
pressurizer PORV cables.  Either the head vent valves or the pressurizer PORV may be 
needed to depressurize the reactor coolant system (RCS) to the RHR pressure 

c. In zone RI-2 a Control Rod Drive Mechanism (CRDM) cooler cable is less than 20 feet from 
a LCC cable.  One of the two coolers is available for containment cooling 

These circuits for redundant equipment are routed in conduits that are not adequately 
separated from each other and are protected with radiant energy shields in accordance with 
III.G.2.f.  As described below, the fire hazards analysis determined there is no credible ignition 
source or concentration of combustibles in the vicinity of these conduits that could cause fire 
damage to these circuits.  Therefore, at least one train of systems necessary to achieve and 
maintain hot shutdown conditions would not be damaged by any credible postulated fire.  
Because there is no credible fire that could damage these circuits routed in conduit, the radiant 
energy shields are not necessary and can be removed to eliminate this potential sump filter 
blockage concern. 
 
2.9.22.2  Fire Hazards Analysis 
 
2.9.22.2.a  Room Description 
 
The area of the Unit 1 Reactor Building inside the Crane Wall is designated as RI and is 
separated from adjacent areas of the Unit 1 Reactor Building by reinforced concrete barriers 
that are 30 to 48-inches thick.  These barriers are not assigned a fire resistance rating and 
contain electrical and mechanical penetrations that are not provided with fire rated 
seals/closures.  The room has a floor area of 3,656-ft2 and a ceiling height of 40-feet to 51-feet.  
This area is divided into four quadrants (RI-1, RI-2, RI-3, and RI-4), each of these contains an 
RCP and associated steam generator. 
 
2.9.22.2.b  Fire Load 
 
The combustible loading for RI is Low with the RCP lubricating oil being most of the 
combustible load.  The remainder of the in situ combustible load consists of insulation on 
cables in trays and small quantities of plastics associated with small control panels, 
telephones, and junction boxes.  There is a Steam Generator (SG), an RCP and a CRDM 
cooler located in each quadrant.  Each RCP is provided with an oil collection system (per 
Appendix R, Section III.O – See FPR Part VII, Section 2.8) and detection and automatic 
suppression.  A postulated fire on an RCP would be detected by the detection system which 
would activate the suppression system and alarm in the Main Control Room. 
 
 



 

CNL-16-108     E2-4 of 11 

A CRDM cooler unit consists of a plenum, three air cooling coils and two vane axial fans and 
their motors.  Each unit is designed to seismic category I(L) criteria.  A postulated fire in a 
CRDM cooler unit would be very small and contained within the unit.  Therefore, the lack of 
combustibles associated with the unit provides assurance that no components outside the unit 
would be damaged. 
 
None of the other combustible materials in RI are associated with an ignition source.  The 
ignition sources in the area are insignificant, (Motor Operated Valve [MOV] motors are not 
considered ignition sources – see 2.9.0 above) and would not propagate beyond themselves, 
except the RCPs.  The only credible ignition sources are the RCPs, which in addition to being 
provided with Section III.O oil collection systems, are protected by suppression and detection 
systems.  In addition, a standpipe in each RI quadrant is available for fire brigade use.  The 
RCP oil collection system and automatic suppression for each RCP prevent an RCP from 
being a significant hazard and the lack of credible ignition sources and the small amounts of 
in situ combustibles provides assurance that no credible fire in one quadrant of RI would 
propagate into another quadrant of RI.  There is no credible fire in RI that could propagate from 
RI into an adjacent area of the Unit 1 Reactor Building. 
 
2.9.22.2.c  Control of Combustibles and Ignition Sources 
 
NPG-SPP-18.4.7, “Control of Transient Combustibles,” and NPG-SPP-18.4.8, “Control of 
Ignition Sources (Hot Work),” define the fire preventive measures to preclude introduction of 
significant quantities of combustible material or ignition sources into RI.  Compensatory 
measures must be implemented when transient combustibles or ignition sources are brought 
into a room due to work activities.  Access to the room is from Reactor Instrument Room (RIR) 
via a ladder down to the area outside the Crane Wall (RO) and through the Crane Wall into RI.  
When Unit 1 is operating, access to the reactor building is strictly controlled.  Prior to returning 
the unit to operation, transient material that might have been brought into the room is removed.  
The lack of in situ combustible material and ignition sources and the controls for transient 
combustibles and ignition sources in combination provide assurance that no credible exposure 
fire would occur in RI that could damage components in the room or propagate into an adjacent 
room or from one quadrant of RI into an adjacent quadrant.  Based on this, no credible fire can 
cause the plant to enter the fire safe shutdown procedure. 
 
2.9.22.2.d  Adjacent Rooms 
 
Accumulator Room 1 (RA1) is separated from RI-1 by a 36 to 48 inch thick reinforced concrete 
wall.  Conduit, instrumentation lines, and mechanical piping penetrate the wall and are not 
provided with fire rated penetration seals.  The in situ combustible load in RA1 is low and is 
comprised of small quantities of lubricant in valves, expansion joint material, and small 
quantities of plastics associated with electrical control panels, junction boxes, and telephones.  
The lack of credible ignition sources and concentrations of in situ combustibles provides 
assurance that no credible fire in RA1 could propagate into RI-1 through the unprotected 
penetrations.   
 
Accumulator Room 2 (RA2) is separated from RI-2 by a 36 to 48 inch thick reinforced concrete 
wall.  Conduit, instrumentation lines, and mechanical piping penetrate the wall and are not 
provided with fire rated penetration seals.  The in situ combustible load in RA2 is low and is 
comprised of small quantities of lubricant in valves, and small quantities of plastics associated 
with electrical control panels, junction boxes, and telephones.  The lack of credible ignition 
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sources and concentrations of in situ combustibles provides assurance that no credible fire in 
RA2 could propagate into RI-2 through the unprotected penetrations. 
 
Accumulator Room 3 (RA3) is separated from RI-3 by a 36 to 48 inch thick reinforced concrete 
wall.  Conduit, instrumentation lines, and mechanical piping penetrate the wall and are not 
provided with fire rated penetration seals.  The in situ combustible load in RA3 is low and is 
comprised of small quantities of lubricant in valves, and small quantities of plastics associated 
with electrical control panels, junction boxes, cable insulation, and telephones.  The lack of 
credible ignition sources and concentrations of in situ combustibles provides assurance that no 
credible fire in RA3 could propagate into RI-3 through the unprotected penetrations. 
 
Accumulator Room 4 (RA4) is separated from RI-4 by a 36 to 48 inch thick reinforced concrete 
wall.  Conduit, instrumentation lines, and mechanical piping penetrate the wall and are not 
provided with fire rated penetration seals.  The in situ combustible load in RA4 is low and is 
comprised of small quantities of lubricant in valves and small quantities of plastics associated 
with electrical control panels, junction boxes, flex conduit, and telephones.  The lack of credible 
ignition sources and concentrations of in situ combustibles provides assurance that no credible 
fire in RA4 could propagate into RI-4 through the unprotected penetrations. 
 
Fan Room 1 (RF1) is separated from RI-1 and RI-4 by a 36 inch thick reinforced concrete wall.  
Conduit, instrumentation lines, mechanical piping, and ventilation openings penetrate the wall 
and are not provided with fire rated penetration seals.  The in situ combustible load in RF1 is 
insignificant and is comprised of small quantities of lubricant in valves, and small quantities of 
plastics associated with electrical control panels, junction boxes, and telephones.  Transient 
combustibles are not considered since the access to RF1 is strictly controlled during unit 
operation and any transient material brought in during an outage is removed prior to unit 
startup.  Therefore, due to the insignificant combustible load and lack of credible ignition 
sources, there is no credible fire in RF1 that could propagate into RI-1 or RI-4 or from RI-1 or 
RI-4 into RF1. 
 
Fan Room 2 (RF2) is separated from RI-2 and RI-3 by a 36 inch thick reinforced concrete wall.  
Conduit, instrumentation lines, mechanical piping, and ventilation openings penetrate the wall 
and are not provided with fire rated penetration seals.  The in situ combustible load in RF2 is 
insignificant and is comprised of small quantities of lubricant in valves, and small quantities of 
plastics associated with electrical control panels, junction boxes, and telephones.  Transient 
combustibles are not considered since the access to RF2 is strictly controlled during unit 
operation and any transient material brought in during an outage is removed prior to unit 
startup.  Therefore, due to the insignificant combustible load and lack of credible ignition 
sources, there is no credible fire in RF2 that could propagate into RI-2 or RI-3 or from RI-2 or 
RI-3 into RF2. 
 
The Unit 1 Reactor Building Instrument Room (RIR) is separated from RI-1 and RI-2 by a 
36 inch thick reinforced concrete wall.  Conduit, instrumentation lines, and mechanical piping 
penetrate the wall and are not provided with fire rated penetration seals.  The in situ 
combustible load in RIR is insignificant and is due to small quantities of lubricant in valves, and 
small quantities of plastics associated with electrical control panels, terminal/junction 
boxes/assemblies, and telephones.  Transient combustibles are not considered since the 
access to RIR is strictly controlled during unit operation and any transient material brought in 
during an outage is removed prior to unit startup.  Therefore, due to the insignificant 
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combustible load and lack of credible ignition sources, there is no credible fire in RIR that could 
propagate into RI-1 or RI-2 or from RI-1 or RI- 2 into RIR. 
 
RO is separated from RI by 36 to 48 inch thick non-fire rated reinforced concrete Crane wall.  
The Crane Wall contains electrical and mechanical openings that are not provided with fire 
rated seals/closures.  There is a personnel access opening through RO from RO-3 into RI-3.  
The in situ combustible load in RO is low of which the expansion joint seal material accounts 
for 86% of the load and small quantities of lubricant in valves and small quantities of plastics 
associated with electrical control panels, terminal/junction boxes/collectors, and telephones.  
Only the edge of the expansion joint seal is exposed, the rest is between concrete walls.  The 
lack of exposed in situ combustibles and credible ignition sources provides assurance that no 
credible fire in RO could propagate into RI via this personnel access opening or these 
penetrations.  Access to the reactor building is strictly controlled during operation and transient 
material brought into the reactor building for outage work is removed prior to start-up; therefore, 
there is no fire hazard from transient material.  Therefore, there is no credible fire in RO that 
could propagate into RI or from RI into RO. 
 
Upper Containment (RU) is separated from RI by a 24 inch thick reinforced concrete floor.  
Conduit, instrumentation lines, and mechanical piping penetrate the floor and are not provided 
with fire rated penetration seals or closures.  The in situ combustible load in RU is moderate 
and is due to small quantities of foam insulation, lubricant in valves, the crane, and small 
quantities of plastics associated with electrical control panels, junction boxes, and cranes.  Due 
to the lack of credible ignition sources and insignificant concentrations of in situ combustibles, 
there is no credible fire in RU could propagate into RI or from RI into RU. 
 
Due to the lack of significant concentrations of in situ combustible material and credible ignition 
sources and the controls for transient combustibles and ignition sources, no credible exposure 
fire would occur that could propagate from RI into an adjacent room or from an adjacent room 
into RI. 
 
2.9.22.3  System Evaluation 
 
2.9.22.3.a  Redundant Components in the Room Protected with Radiant Energy  
  Shield 
 
The RI is made up of four quadrants (RI-1, RI-2, RI-3, and RI-4) with an RCP and an SG and 
associated components in each.  Any two SGs provide adequate decay heat removal 
capability.   
 
Each SG has one RCS hot leg (Thot) and one cold leg (Tcold) temperature indication.  The 
cables associated with these indicators for SG#1 are routed in RI-1 and RI-2.  The cables for 
SG#2 are routed in RI-2.  The cables for SG#3 are routed in RI-3.  The cables for SG#4 are 
routed in RI-4.  For a fire in quadrant RI-1 or RI-4, SG#2 and SG#3 are credited.  For a fire in 
quadrant RI-3, SG#1 and SG#4 are credited.  For a fire in quadrant RI-2, SG#3 and SG#4 are 
credited.  The cables for SG#3 RCS Thot and Tcold are located within RI-3 and are at least 
7 feet and 11 inches from the RI-2 quadrant.  The lack of credible ignition sources and 
combustible material in the route of these circuits provides assurance that a fire in quadrant 
RI-2 would not fail SG#3 hot leg and cold leg temperature indication.  Additionally for a fire on 
the boundary between RI-2 and RI-3 the cables associated with SG#1 RCS hot leg and cold 
leg are horizontally separated from SG#3 hot leg and cold leg temperature by at least 17 feet 
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and 11 inches such that a fire affecting SG#3 would not also affect SG#1.  Since only two sets 
of SG temperature indications are required this meets the requirements for fire safe shutdown.  
Additionally for a fire on the boundary between RI-2 and RI-3, SG#4 and either SG#1 or #3 
would be credited.  The cables associated with SG#1 RCS hot leg and cold leg are horizontally 
separated from SG#3 hot leg and cold leg temperature by at least 17 feet and 11 inches such 
that a credible fire affecting SG#3 would not also affect SG#1.  Corresponding SG level 
instrumentation would be available because SG#1 level instrumentation is not in RI-2 or RI-3 
and SG#3 level instrumentation is not affected by a fire located on the RI-2 / RI-3 boundary.  
Since only two sets of SG temperature indications are required, SG#4 and either SG#3 or 
SG#1 meet the requirements for fire safe shutdown.  Therefore, neither operator manual 
actions nor radiant energy shields are needed to provide adequate SG Thot and Tcold 
indication in the control room. 
 
The water level in each SG is monitored by three narrow range level transmitters and one wide 
range level transmitter.  Additionally two flow indicators monitor the auxiliary feedwater (FW) 
flow to each SG.  The flow indicators, transmitters, cables, and sense lines are not located in 
reactor building.  The level transmitters for SG#1 and SG#4 (south side) are located in RF1 
and the level transmitters for SG#2 and SG#3 (north side) are located in RF2.  For a fire in 
quadrant RI-1 or RI-4, SG#2 and SG#3 are credited.  The cable for SG#2 Narrow Range (NR) 
level transmitter (1-LT-3-52) and SG#3 NR level transmitter (1-LT- 3-94) are located in RF2 
and the sense lines associated with the level transmitters are routed in the north portion of 
RI (RI-2 &and RI-3) and will not be affected by a fire in the south portion of RI (RI-1 or RI-4).  
For a fire in quadrant RI-3, SG#1 and SG#4 are credited.  The cable for SG#1 NR level 
transmitter (1-LT-3-38) and SG#4 NR level transmitter (1-LT-3-106) are located in RF1 and 
sense lines associated with the level transmitter are routed in the south portion of RI (RI-1 
&and RI-4) and will not be affected by a fire in quadrant RI-3.  For a fire in RI-2, SG#3 and 
SG#4 are credited.  The cable for SG#3 NR level transmitter (1-LT-3-94) is located in RF2 and 
the sense line is routed in quadrant RI-3 (approximately AZ 200) and will not be affected by a 
fire in quadrant RI-2.  The cable for SG#4 NR level transmitter (1-LT-3-106) is located in RF1 
and sense line associated with the level transmitter is routed in the south portion of RI and will 
not be affected by a fire in quadrant RI-2.  Since level indication in the control room is assured 
for two SGs, this meets the fire safe shutdown requirements without the need for operator 
manual actions or radiant energy shields.  In addition, based on the minimal fire hazards 
described in 2.9.22.2, there is no credible fire in RI that could adversely impact the level 
indication for the credited steam generators. 
 
The pressurizer spray valves are normally closed and fail closed on loss of signal or air.  The 
modulating signal cable from each pressurizer spray valve is routed in conduit through RI.  One 
spray valve cable is routed by itself in dedicated conduit.  The only failure that could spuriously 
open the other spray valve is a double cable-to-cable hot short (plus-to-plus and minus-to-
minus) without grounding between two twisted shielded pair instrument cables in conduit.  The 
fire hazards analysis (2.9.22.2) concludes that due to the minimal combustible load and no 
ignition sources such a failure is not credible.  In addition, if the spray valves could spuriously 
open, the main control room operator trips the RCPs to stop flow through the spray valves.  
Therefore, there is no need for operator manual actions or radiant energy shields for closure of 
the pressurizer spray valves. 
 
Each RCP seal leakoff valve and its cables are located in the quadrant with its associated 
RCP.  The valves are air operated, normally open, solenoid controlled valves that fail open on 
loss of air or 125v DC electrical power and their fire safe shutdown desired (non-active) 
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position is open.  The only fire induced failure that could energize the solenoid to close one of 
these valves would be a cable-to-cable hot short to cables with thermoset insulation.  There is 
insignificant in situ combustible loading and no credible ignition sources in the room 
(see Section 2.9.22.2).  Therefore, there is no fire hazard that could damage circuits and 
spuriously energize each RCP seal leakoff valve.  For additional defense in depth, even if a 
postulated fire could cause the valve to spuriously close, the operator would close the reactor 
building nonessential control air header isolation valve and open the header dump solenoid 
valves from the main control room, thereby reducing the control air header pressure which 
would open the valve.  Therefore, there is no need for operator manual actions or radiant 
energy shields to assure each RCP seal leakoff valves remain open.  
 
Redundant channel source range neutron detector and indication cables are routed in RI.  The 
cables are horizontally separated in excess of 20 feet (10 CFR 50 Appendix R, 
Section III.G.2.d).  Therefore, even if there could be a fire of sufficient magnitude to damage 
one channel, the other channel could not be damaged based on physical separation. 
 
For Top of Pressurizer Cavity:  The train A and train B PORVs and their associated block 
valves are located on top of the pressurizer in RI.  The train A cables and train B cables are 
routed in separate conduits in opposite directions away from the pressurizer.  Fire damage to a 
PORV or its cables at the top of the pressurizer could disable the valve, but would not 
spuriously open the valve.  The head vent valves whose cables are routed in conduit greater 
than 17 feet outside of the pressurizer cavity or outside of RI are operable to depressurize the 
RCS if needed.  Based on the minimal fire loading and no credible ignition sources near the 
pressurizer, concurrent fire damage to the PORVs and their associated block valves and the 
head vent valve cables is not considered credible.  In addition, power is removed from the head 
vent valve circuits during normal plant operation to prevent the head vents from spuriously 
openingspuriously opening of the PORVs. 
 
For Outside of Pressurizer Cavity:  The only potential PORV spurious operation outside the 
pressurizer cavity is for the Train A PORV.  Train A PORV cable 1V1207A (with thermoset 
insulation) and RCS letdown control valve energized cable 1V4426A (with thermoset 
insulation) are installed in junction box 1-JB-293-6347-A and conduit 1VC4057A that are 
located horizontally within 20 feet of the pressurizer PORV block valvecavity.  The energized 
cable and provide is a potential for hot short source which couldto spuriously open the PORV.  
Based on the minimal fire loading and no credible ignition sources outside the pressurizer 
cavity, the double break PORV control circuit, and the thermoset insulation on both the source 
and target cables, spurious opening of the Train A PORV is not considered credible. 
 
Both RCS normal letdown flow control valves and associated cables are located in RI-2.  
These are normally open air operated valves that fail closed on loss of air or 125vdc electrical 
power.  The desired (non-active) position for FSSD is closed.  There is no fire hazard that could 
damage circuits and spuriously energize both valve circuits.  For additional defense in depth, if 
both valves are assumed to fail to close, the operator will isolate and depressurize the Unit 1 
reactor building non-essential control air header from the main control room, thereby causing 
the valves to close.  Operator manual actions or radiant energy shields are not needed to 
provide normal letdown. 
 
The pressurizer level transmitter sense lines originate near the top of the pressurizer and travel 
to the RIR.  The sense lines from the tap on the pressurizer to the bellows (located outside of 
the pressurizer enclosure) consist of two parts.  The parts are rigid tubing and flex hose (for 
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thermal expansion/contraction).  The flex hose is American Society of Mechanical Engineers 
(ASME) Section III, class 2 flex hose assembly metal bellows.  The rigid tubing is ASME 
Section III, class 2, schedule 160 welded stainless steel.  The sense lines have horizontal 
separation at the taps in excess of four feet and they are located more than forty feet above the 
floor.  Based on the minimal fire loading and no credible ignition sources near the pressurizer, 
the design of the instrument sense lines utilizing only non-combustible material, the separation 
between the sense lines and the large distance from the floor of the pressurizer enclosure, fire 
damage to the sense lines is not considered credible.  Operator manual actions or radiant 
energy shields are not needed for fire safe shutdown. 
 
One CRDM cooler is located in each of the four quadrants along with a temperature control 
damper and a temperature control valve to regulate the amount of cooling provided by the 
cooler.  Containment cooling is also provided by the four lower compartment coolers (LCCs) 
located in RF1 and RF2.  Three LCCs alone or two LCCs and two CRDMS coolers provide 
adequate containment cooling.  The CRDM coolers and two out of four LCCs temperature 
sensing element (thermocouple) cables are routed in RI.  Based on the limited fire hazard 
(Section 2.9.22.2) there is no credible fire that could damage these temperatures sensing 
cables.  Even if they could be damaged, the most likely failure mode is a conductor to 
conductor short within the 2-conductor thermocouple extension wire cable which creates a new 
thermocouple junction in a hot environment resulting in a higher cooling demand and the valve 
opens as desired.  In quadrant RI-1, LCC 1B-B and CRDM cooler 1B-B along with LCC 1C-A 
and CRDM cooler 1C-A whose temperature sensing element cables are routed in RI-1 
provides the needed containment cooling.  In quadrant RI-2 either three LCCs (LCC 1B-B, LCC 
1C-A, and LCC 1A-A) or two LCCs (LCC 1B-B, LCC 1C-A) and two CRDM coolers (1D-B and 
1C-A) will provide the containment cooling since the cable for LCC 1A-A is separated from the 
cable for CRDM cooler 1C-A by greater than 10 feet.  Based on the minimal fire hazard 
(Section 2.9.22.2) 10 feet horizontal separation would preventensures availability of adequate 
cooling. fire damage to both cables.  In quadrant RI-3 LCCs 1A-A and 1B-B along with LCC 
1CA, whose temperature sensing element cable is routed in RI-3, provides the needed 
containment cooling.  In quadrant RI-4, LCC 1A-A and 1B-B along with LCC 1C-A, whose 
temperature sensing element cable is routed in RI-4, provides the needed containment cooling.  
Operator manual actions or radiant energy shields are not needed to provide fire safe 
shutdown. 
 
Each train of the Auxiliary Control Air System (ACAS) supplies one component (pressurizer 
spray valve) located in RI.  These two ACAS air users are horizontally separated by at least 
eight feet.  Based on the limited fire hazard (Section 2.9.22.2) there is no credible fire that 
could damage both ACAS headers.  At least one train of ACAS is available.  Even with the loss 
of an ACAS header the pressurizer spray valve would fail closed, which is the FSSD desired 
(non-active) position.  A failure of an ACAS header inside the reactor building can be isolated 
by closing their containment isolation valves from the main control room and thereby ensuring 
the ACAS is available to operate equipment in the auxiliary building.  Operator manual actions 
or radiant energy shields are not needed to provide fire safe shutdown. 
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2.9.22.3.b   FSSD Components with Redundant FSSD Components in an Adjacent 
  Room within the Same Analysis Volume 
 
The RHR system piping is isolated from the RCS by two opposite train motor operated isolation 
valves in series.  Each of the isolation valves has a by-pass valve of the opposite train.  One 
set (main isolation valve and its opposite train by-pass valve) of RHR isolation valves are 
located in RI-4 and its redundant set is located in RA4.  Cables for the train A main isolation 
valve and its train B by-pass valve are routed in separate conduits through RI.  The valves of 
one set must remain closed to achieve and maintain hot shutdown.  This is ensured by 
removing power from the valves in both trains during normal plant operation.  For RHR 
operation (cold shutdown) one valve of each set must be opened.  The performance of an 
OMA (Section 2.9.20.1.a) is credited in the FSSD analysis to manually open one of the valves 
in RI-4 before containment became uninhabitable due to reactor coolant accumulation resulting 
from letdown through the PORV.  As discussed in the fire hazard analysis (Section 2.9.22.2), 
the combustible loading and ignition sources in RI are insufficient to create fire damage that 
results in entry into the fire safe shutdown procedures.  Therefore, the OMA to open one of the 
RHR isolation valves is not necessary. 
 
2.9.22.3.c  Other FSSD Components in the Room 
 
Room RI contains FSSD cables associated with FSSD equipment relied upon for fires in other 
areas of the plant (i.e., equipment and cables not credited for a fire in Room RI).  The following 
cables are routed in conduit. 
 
 Reactor building sump level transmitter cable (input to RHR to sump isolation valve circuits) 
 Turbine Driven Auxiliary Feedwater SG #2 and #4 level transmitter cables 
 Pressurizer heater cables 
 Reactor coolant pump motor cables 
 Reactor coolant system hot leg temperature auxiliary control room cables 
 
Although no fire induced failures are expected due to the insignificant fire hazards in RI, 
postulated failure of the not-credited FSSD cables has been evaluated to assess its effect on 
plant operation.  Failure of these FSSD cables is detected and mitigated by normal plant 
procedures and would not prevent a fire safe shutdown. 
 
2.9.22.4  Conclusion 
 
There is insignificant threat from transient combustibles, in situ combustible material, or 
credible ignition sources in Unit 1 RI.  A credible fire would not cause loss of the station control 
air system, or damage equipment/cables and prevent FSSD for a fire in RI.  There is no fire 
hazard in RI that necessitates any OMA or warrants protecting electrical raceways (conduits 
and junction boxes) with radiant energy shields.  TVA concludes that a deviation from the 
prescriptive separation criteria of III.G.2 is acceptable because the intent of III.G.1 is assured 
by a fire hazards analysis. 
 
  



 

CNL-16-108     E2-11 of 11 

PART VII - DEVIATIONS AND EVALUATIONS 
 
DEVIATION – For the purpose of addressing operator manual actions (OMAs), electrical 
raceway fire barrier systems (ERFBS) and radiant energy shields (RES), the rooms listed in the 
following table demonstrate compliance with the intent of Section III.G.1 by a fire hazards 
analysis with no OMA, ERFBS or RES in lieu of the prescriptive separation criteria described in 
Section III.G.2. 
 

SECTION ROOM NUMBER 
2.9.1 692.0-A29 & 692.0-A30 
2.9.2 729.0-A1 & 737.0-A6 
2.9.3 729.0-A2 
2.9.4 729.0-A6 
2.9.5 729.0-A10 
2.9.6 729.0-A11 & 737.0-A10 
2.9.7 729.0-A12 
2.9.8 729.0-A13 
2.9.9 729.0-A15 & 763.5-A2 
2.9.10 757.0-A13 
2.9.11 757.0-A14 
2.9.12 757.0-A15 
2.9.13 2RIR 
2.9.14 2RA1 
2.9.15 2RA2 
2.9.16 2RA3 
2.9.17 2RA4 
2.9.18 2RF1 
2.9.19 2RF2 
2.9.20 2RI (2RI-1, 2, 3, 4) 
2.9.21 2RO (2RO-1, 2, 3, 4) 
2.9.22 RI-1, RI-2, RI-3, RI-4 

 
 
JUSTIFICATION – A fire hazards analysis (FHA) as documented below has been performed 
for each of the rooms listed in the above table and is provided here for NRC review and 
approval.  The FHA has been performed in accordance with the guidelines of GL 86-10.  When 
a barrier is identified as a rated fire barrier, the penetrations through that barrier are rated for 
the barrier and are maintained by appropriate engineering design and maintenance programs 
(e.g., fire doors, fire dampers, and penetration seal programs [Part II, Reference 4.2.48, 4.2.44, 
4.2.49, 4.2.34, 4.2.35, and 4.2.67]).  The combustible loading information is derived from the 
Combustible Loading calculation (Part II, Reference 4.2.10) and the fire rated barriers are 
documented on the Fire Protection Compartmentation drawings (Part II, Reference 4.2.39). 
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Enclosure 3 
 

Revised Attachment 3 (Final Typed) 
 

Proposed Revision to the Watts Bar Dual Unit Fire Protection Report and Appendix R 
Deviation Request 
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2.9.22   RI - Unit 1 Reactor Building Inside Crane Wall [RI-1 (0° to 90°), RI-2 (90° 
  to 180°), RI-3 (180° to 270°), RI-4 (270° to 360°)] 
 
2.9.22.1  Description of Condition 
 
This area of the Unit 1 Reactor Building is the part of fire area 61 (see Part III, Table 3-3 for 
room listing) that is inside the Crane Wall and is analyzed in analysis volumes AV-92H,  
AV-92J, AV-92K and AV-92L.  Fire area 61 is considered a III.G.2 area.  The Fire Safe 
Shutdown (FSSD) analysis of this room, based on the assumption that all the cables and 
equipment in the room failed due to postulated fire damage, relied on physical separation and 
radiant energy shields (RES) to protect cables and achieve III.G.2 cable separation and 
included an Operator Manual Action (OMA).  The following OMA and radiant energy shields 
were credited to ensure fire safe shutdown. 
 

a. Open Residual Heat Removal (RHR) isolation valve via hand wheel in preparation to 
transition to cold shutdown. 

b. Protect Reactor Coolant Pump (RCP) loop 1 and 3 hot and cold leg temperature 
monitoring cables with radiant energy shields. 

c. Protect pressurizer Power Operated Relief Valve (PORV) cable with radiant energy 
shields. 

d. Protect Reactor Head Vent isolation and throttle valves cables with radiant energy 
shields. 
 

The RES is 3M M20C which is a fibrous material with a stainless steel foil backing that poses 
some concern for reactor building sump filter blockage.  Therefore, for conservatism, this 
material is being removed from that portion of the Unit 1 Reactor Building inside the Crane 
Wall.  This area is designated as RI and the fire safe shutdown analysis is documented in 
Part VI of the Fire Protection Report. 
 
Appendix R, section III.G.1 states: 
 
“Fire protection features shall be provided for structures, systems, and components important 
to safe shutdown.  These features shall be capable of limiting fire damage so that: 
 

a.  One train of systems necessary to achieve and maintain hot shutdown conditions from 
either the control room or emergency control station(s) is free of fire damage; and 

 
b. Systems necessary to achieve and maintain cold shutdown from either the control room 

or emergency control station(s) can be repaired within 72 hours.” 
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A fire hazards analysis (Section 2.9.22.2) of each of the analysis volumes of RI determined that 
equipment required for fire safe shutdown are adequately separated from each other in 
accordance with III.G.2.d criteria, except for the following: 
 
a. At the interface of zones RI-2 and RI-3 (quadrants 2 and 3) cables for steam generator 1 

Thot and Tcold instruments have less than 20 feet horizontal separation from the 
corresponding instruments for steam generator 3 

b. Cables for the reactor head vent valves have only 17 feet horizontal separation from the 
pressurizer PORV cables.  Either the head vent valves or the pressurizer PORV may be 
needed to depressurize the reactor coolant system (RCS) to the RHR pressure 

c. In zone RI-2 a Control Rod Drive Mechanism (CRDM) cooler cable is less than 20 feet from 
a LCC cable.  One of the two coolers is available for containment cooling 

These circuits for redundant equipment are routed in conduits that are not adequately 
separated from each other and are protected with radiant energy shields in accordance with 
III.G.2.f.  As described below, the fire hazards analysis determined there is no credible ignition 
source or concentration of combustibles in the vicinity of these conduits that could cause fire 
damage to these circuits.  Therefore, at least one train of systems necessary to achieve and 
maintain hot shutdown conditions would not be damaged by any credible postulated fire.  
Because there is no credible fire that could damage these circuits routed in conduit, the radiant 
energy shields are not necessary and can be removed to eliminate this potential sump filter 
blockage concern. 
 
2.9.22.2  Fire Hazards Analysis 
 
2.9.22.2.a  Room Description 
 
The area of the Unit 1 Reactor Building inside the Crane Wall is designated as RI and is 
separated from adjacent areas of the Unit 1 Reactor Building by reinforced concrete barriers 
that are 30 to 48-inches thick.  These barriers are not assigned a fire resistance rating and 
contain electrical and mechanical penetrations that are not provided with fire rated 
seals/closures.  The room has a floor area of 3,656-ft2 and a ceiling height of 40-feet to 51-feet.  
This area is divided into four quadrants (RI-1, RI-2, RI-3, and RI-4), each of these contains an 
RCP and associated steam generator. 
 
2.9.22.2.b  Fire Load 
 
The combustible loading for RI is Low with the RCP lubricating oil being most of the 
combustible load.  The remainder of the in situ combustible load consists of insulation on 
cables in trays and small quantities of plastics associated with small control panels, 
telephones, and junction boxes.  There is a Steam Generator (SG), an RCP and a CRDM 
cooler located in each quadrant.  Each RCP is provided with an oil collection system (per 
Appendix R, Section III.O – See FPR Part VII, Section 2.8) and detection and automatic 
suppression.  A postulated fire on an RCP would be detected by the detection system which 
would activate the suppression system and alarm in the Main Control Room. 
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A CRDM cooler unit consists of a plenum, three air cooling coils and two vane axial fans and 
their motors.  Each unit is designed to seismic category I(L) criteria.  A postulated fire in a 
CRDM cooler unit would be very small and contained within the unit.  Therefore, the lack of 
combustibles associated with the unit provides assurance that no components outside the unit 
would be damaged. 
 
None of the other combustible materials in RI are associated with an ignition source.  The 
ignition sources in the area are insignificant, (Motor Operated Valve [MOV] motors are not 
considered ignition sources – see 2.9.0 above) and would not propagate beyond themselves, 
except the RCPs.  The only credible ignition sources are the RCPs, which in addition to being 
provided with Section III.O oil collection systems, are protected by suppression and detection 
systems.  In addition, a standpipe in each RI quadrant is available for fire brigade use.  The 
RCP oil collection system and automatic suppression for each RCP prevent an RCP from 
being a significant hazard and the lack of credible ignition sources and the small amounts of 
in situ combustibles provides assurance that no credible fire in one quadrant of RI would 
propagate into another quadrant of RI.  There is no credible fire in RI that could propagate from 
RI into an adjacent area of the Unit 1 Reactor Building. 
 
2.9.22.2.c  Control of Combustibles and Ignition Sources 
 
NPG-SPP-18.4.7, “Control of Transient Combustibles,” and NPG-SPP-18.4.8, “Control of 
Ignition Sources (Hot Work),” define the fire preventive measures to preclude introduction of 
significant quantities of combustible material or ignition sources into RI.  Compensatory 
measures must be implemented when transient combustibles or ignition sources are brought 
into a room due to work activities.  Access to the room is from Reactor Instrument Room (RIR) 
via a ladder down to the area outside the Crane Wall (RO) and through the Crane Wall into RI.  
When Unit 1 is operating, access to the reactor building is strictly controlled.  Prior to returning 
the unit to operation, transient material that might have been brought into the room is removed.  
The lack of in situ combustible material and ignition sources and the controls for transient 
combustibles and ignition sources in combination provide assurance that no credible exposure 
fire would occur in RI that could damage components in the room or propagate into an adjacent 
room or from one quadrant of RI into an adjacent quadrant.  Based on this, no credible fire can 
cause the plant to enter the fire safe shutdown procedure. 
 
2.9.22.2.d  Adjacent Rooms 
 
Accumulator Room 1 (RA1) is separated from RI-1 by a 36 to 48 inch thick reinforced concrete 
wall.  Conduit, instrumentation lines, and mechanical piping penetrate the wall and are not 
provided with fire rated penetration seals.  The in situ combustible load in RA1 is low and is 
comprised of small quantities of lubricant in valves, expansion joint material, and small 
quantities of plastics associated with electrical control panels, junction boxes, and telephones.  
The lack of credible ignition sources and concentrations of in situ combustibles provides 
assurance that no credible fire in RA1 could propagate into RI-1 through the unprotected 
penetrations.   
 
Accumulator Room 2 (RA2) is separated from RI-2 by a 36 to 48 inch thick reinforced concrete 
wall.  Conduit, instrumentation lines, and mechanical piping penetrate the wall and are not 
provided with fire rated penetration seals.  The in situ combustible load in RA2 is low and is 
comprised of small quantities of lubricant in valves, and small quantities of plastics associated 
with electrical control panels, junction boxes, and telephones.  The lack of credible ignition 
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sources and concentrations of in situ combustibles provides assurance that no credible fire in 
RA2 could propagate into RI-2 through the unprotected penetrations. 
 
Accumulator Room 3 (RA3) is separated from RI-3 by a 36 to 48 inch thick reinforced concrete 
wall.  Conduit, instrumentation lines, and mechanical piping penetrate the wall and are not 
provided with fire rated penetration seals.  The in situ combustible load in RA3 is low and is 
comprised of small quantities of lubricant in valves, and small quantities of plastics associated 
with electrical control panels, junction boxes, cable insulation, and telephones.  The lack of 
credible ignition sources and concentrations of in situ combustibles provides assurance that no 
credible fire in RA3 could propagate into RI-3 through the unprotected penetrations. 
 
Accumulator Room 4 (RA4) is separated from RI-4 by a 36 to 48 inch thick reinforced concrete 
wall.  Conduit, instrumentation lines, and mechanical piping penetrate the wall and are not 
provided with fire rated penetration seals.  The in situ combustible load in RA4 is low and is 
comprised of small quantities of lubricant in valves and small quantities of plastics associated 
with electrical control panels, junction boxes, flex conduit, and telephones.  The lack of credible 
ignition sources and concentrations of in situ combustibles provides assurance that no credible 
fire in RA4 could propagate into RI-4 through the unprotected penetrations. 
 
Fan Room 1 (RF1) is separated from RI-1 and RI-4 by a 36 inch thick reinforced concrete wall.  
Conduit, instrumentation lines, mechanical piping, and ventilation openings penetrate the wall 
and are not provided with fire rated penetration seals.  The in situ combustible load in RF1 is 
insignificant and is comprised of small quantities of lubricant in valves, and small quantities of 
plastics associated with electrical control panels, junction boxes, and telephones.  Transient 
combustibles are not considered since the access to RF1 is strictly controlled during unit 
operation and any transient material brought in during an outage is removed prior to unit 
startup.  Therefore, due to the insignificant combustible load and lack of credible ignition 
sources, there is no credible fire in RF1 that could propagate into RI-1 or RI-4 or from RI-1 or 
RI-4 into RF1. 
 
Fan Room 2 (RF2) is separated from RI-2 and RI-3 by a 36 inch thick reinforced concrete wall.  
Conduit, instrumentation lines, mechanical piping, and ventilation openings penetrate the wall 
and are not provided with fire rated penetration seals.  The in situ combustible load in RF2 is 
insignificant and is comprised of small quantities of lubricant in valves, and small quantities of 
plastics associated with electrical control panels, junction boxes, and telephones.  Transient 
combustibles are not considered since the access to RF2 is strictly controlled during unit 
operation and any transient material brought in during an outage is removed prior to unit 
startup.  Therefore, due to the insignificant combustible load and lack of credible ignition 
sources, there is no credible fire in RF2 that could propagate into RI-2 or RI-3 or from RI-2 or 
RI-3 into RF2. 
 
The Unit 1 Reactor Building Instrument Room (RIR) is separated from RI-1 and RI-2 by a 
36 inch thick reinforced concrete wall.  Conduit, instrumentation lines, and mechanical piping 
penetrate the wall and are not provided with fire rated penetration seals.  The in situ 
combustible load in RIR is insignificant and is due to small quantities of lubricant in valves, and 
small quantities of plastics associated with electrical control panels, terminal/junction 
boxes/assemblies, and telephones.  Transient combustibles are not considered since the 
access to RIR is strictly controlled during unit operation and any transient material brought in 
during an outage is removed prior to unit startup.  Therefore, due to the insignificant 
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combustible load and lack of credible ignition sources, there is no credible fire in RIR that could 
propagate into RI-1 or RI-2 or from RI-1 or RI- 2 into RIR. 
 
RO is separated from RI by 36 to 48 inch thick non-fire rated reinforced concrete Crane wall.  
The Crane Wall contains electrical and mechanical openings that are not provided with fire 
rated seals/closures.  There is a personnel access opening through RO from RO-3 into RI-3.  
The in situ combustible load in RO is low of which the expansion joint seal material accounts 
for 86% of the load and small quantities of lubricant in valves and small quantities of plastics 
associated with electrical control panels, terminal/junction boxes/collectors, and telephones.  
Only the edge of the expansion joint seal is exposed, the rest is between concrete walls.  The 
lack of exposed in situ combustibles and credible ignition sources provides assurance that no 
credible fire in RO could propagate into RI via this personnel access opening or these 
penetrations.  Access to the reactor building is strictly controlled during operation and transient 
material brought into the reactor building for outage work is removed prior to start-up; therefore, 
there is no fire hazard from transient material.  Therefore, there is no credible fire in RO that 
could propagate into RI or from RI into RO. 
 
Upper Containment (RU) is separated from RI by a 24 inch thick reinforced concrete floor.  
Conduit, instrumentation lines, and mechanical piping penetrate the floor and are not provided 
with fire rated penetration seals or closures.  The in situ combustible load in RU is moderate 
and is due to small quantities of foam insulation, lubricant in valves, the crane, and small 
quantities of plastics associated with electrical control panels, junction boxes, and cranes.  Due 
to the lack of credible ignition sources and insignificant concentrations of in situ combustibles, 
there is no credible fire in RU could propagate into RI or from RI into RU. 
 
Due to the lack of significant concentrations of in situ combustible material and credible ignition 
sources and the controls for transient combustibles and ignition sources, no credible exposure 
fire would occur that could propagate from RI into an adjacent room or from an adjacent room 
into RI. 
 
2.9.22.3  System Evaluation 
 
2.9.22.3.a  Redundant Components in the Room Protected with Radiant Energy  
  Shield 
 
The RI is made up of four quadrants (RI-1, RI-2, RI-3, and RI-4) with an RCP and an SG and 
associated components in each.  Any two SGs provide adequate decay heat removal 
capability.   
 
Each SG has one RCS hot leg (Thot) and one cold leg (Tcold) temperature indication.  The 
cables associated with these indicators for SG#1 are routed in RI-1 and RI-2.  The cables for 
SG#2 are routed in RI-2.  The cables for SG#3 are routed in RI-3.  The cables for SG#4 are 
routed in RI-4.  For a fire in quadrant RI-1 or RI-4, SG#2 and SG#3 are credited.  For a fire in 
quadrant RI-3, SG#1 and SG#4 are credited.  For a fire in quadrant RI-2, SG#3 and SG#4 are 
credited.  The cables for SG#3 RCS Thot and Tcold are located within RI-3 and are at least 
7 feet and 11 inches from the RI-2 quadrant.  The lack of credible ignition sources and 
combustible material in the route of these circuits provides assurance that a fire in quadrant 
RI-2 would not fail SG#3 hot leg and cold leg temperature indication.  Additionally for a fire on 
the boundary between RI-2 and RI-3, SG#4 and either SG#1 or #3 would be credited.  The 



 

CNL-16-108     E3-7 of 11 

cables associated with SG#1 RCS hot leg and cold leg are horizontally separated from SG#3 
hot leg and cold leg temperature by at least 17 feet and 11 inches such that a credible fire 
affecting SG#3 would not also affect SG#1.  Corresponding SG level instrumentation would be 
available because SG#1 level instrumentation is not in RI-2 or RI-3 and SG#3 level 
instrumentation is not affected by a fire located on the RI-2 / RI-3 boundary.  Since only two 
sets of SG temperature indications are required, SG#4 and either SG#3 or SG#1 meet the 
requirements for fire safe shutdown.  Therefore, neither operator manual actions nor radiant 
energy shields are needed to provide adequate SG Thot and Tcold indication in the control 
room. 
 
The water level in each SG is monitored by three narrow range level transmitters and one wide 
range level transmitter.  Additionally two flow indicators monitor the auxiliary feedwater (FW) 
flow to each SG.  The flow indicators, transmitters, cables, and sense lines are not located in 
reactor building.  The level transmitters for SG#1 and SG#4 (south side) are located in RF1 
and the level transmitters for SG#2 and SG#3 (north side) are located in RF2.  For a fire in 
quadrant RI-1 or RI-4, SG#2 and SG#3 are credited.  The cable for SG#2 Narrow Range (NR) 
level transmitter (1-LT-3-52) and SG#3 NR level transmitter (1-LT- 3-94) are located in RF2 
and the sense lines associated with the level transmitters are routed in the north portion of 
RI (RI-2 and RI-3) and will not be affected by a fire in the south portion of RI (RI-1 or RI-4).  For 
a fire in quadrant RI-3, SG#1 and SG#4 are credited.  The cable for SG#1 NR level transmitter 
(1-LT-3-38) and SG#4 NR level transmitter (1-LT-3-106) are located in RF1 and sense lines 
associated with the level transmitter are routed in the south portion of RI (RI-1 and RI-4) and 
will not be affected by a fire in quadrant RI-3.  For a fire in RI-2, SG#3 and SG#4 are credited.  
The cable for SG#3 NR level transmitter (1-LT-3-94) is located in RF2 and the sense line is 
routed in quadrant RI-3 (approximately AZ 200) and will not be affected by a fire in quadrant 
RI-2.  The cable for SG#4 NR level transmitter (1-LT-3-106) is located in RF1 and sense line 
associated with the level transmitter is routed in the south portion of RI and will not be affected 
by a fire in quadrant RI-2.  Since level indication in the control room is assured for two SGs, 
this meets the fire safe shutdown requirements without the need for operator manual actions or 
radiant energy shields.  In addition, based on the minimal fire hazards described in 2.9.22.2, 
there is no credible fire in RI that could adversely impact the level indication for the credited 
steam generators. 
 
The pressurizer spray valves are normally closed and fail closed on loss of signal or air.  The 
modulating signal cable from each pressurizer spray valve is routed in conduit through RI.  One 
spray valve cable is routed by itself in dedicated conduit.  The only failure that could spuriously 
open the other spray valve is a double cable-to-cable hot short (plus-to-plus and minus-to-
minus) without grounding between two twisted shielded pair instrument cables in conduit.  The 
fire hazards analysis (2.9.22.2) concludes that due to the minimal combustible load and no 
ignition sources such a failure is not credible.  In addition, if the spray valves could spuriously 
open, the main control room operator trips the RCPs to stop flow through the spray valves.  
Therefore, there is no need for operator manual actions or radiant energy shields for closure of 
the pressurizer spray valves. 
 
Each RCP seal leakoff valve and its cables are located in the quadrant with its associated 
RCP.  The valves are air operated, normally open, solenoid controlled valves that fail open on 
loss of air or 125v DC electrical power and their fire safe shutdown desired (non-active) 
position is open.  The only fire induced failure that could energize the solenoid to close one of 
these valves would be a cable-to-cable hot short to cables with thermoset insulation.  There is 
insignificant in situ combustible loading and no credible ignition sources in the room 
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(see Section 2.9.22.2).  Therefore, there is no fire hazard that could damage circuits and 
spuriously energize each RCP seal leakoff valve.  For additional defense in depth, even if a 
postulated fire could cause the valve to spuriously close, the operator would close the reactor 
building nonessential control air header isolation valve and open the header dump solenoid 
valves from the main control room, thereby reducing the control air header pressure which 
would open the valve.  Therefore, there is no need for operator manual actions or radiant 
energy shields to assure each RCP seal leakoff valves remain open.  
 
Redundant channel source range neutron detector and indication cables are routed in RI.  The 
cables are horizontally separated in excess of 20 feet (10 CFR 50 Appendix R, 
Section III.G.2.d).  Therefore, even if there could be a fire of sufficient magnitude to damage 
one channel, the other channel could not be damaged based on physical separation. 
 
For Top of Pressurizer Cavity:  The train A and train B PORVs and their associated block 
valves are located on top of the pressurizer in RI.  The train A cables and train B cables are 
routed in separate conduits in opposite directions away from the pressurizer.  Fire damage to a 
PORV or its cables at the top of the pressurizer could disable the valve, but would not 
spuriously open the valve.  The head vent valves whose cables are routed in conduit greater 
than 17 feet outside of the pressurizer cavity or outside of RI are operable to depressurize the 
RCS if needed.  Based on the minimal fire loading and no credible ignition sources near the 
pressurizer, concurrent fire damage to the PORVs and their associated block valves and the 
head vent valve cables is not considered credible.  In addition, power is removed from the head 
vent valve circuits during normal plant operation to prevent the head vents from spuriously 
opening. 
 
For Outside of Pressurizer Cavity:  The only potential PORV spurious operation outside the 
pressurizer cavity is for the Train A PORV.  Train A PORV cable 1V1207A (with thermoset 
insulation) and RCS letdown control valve energized cable 1V4426A (with thermoset 
insulation) are installed in junction box 1-JB-293-6347-A and conduit 1VC4057A that are 
located horizontally within 20 feet of the pressurizer PORV block valve.  The energized cable is 
a potential hot short source to spuriously open the PORV.  Based on the minimal fire loading 
and no credible ignition sources outside the pressurizer cavity, the double break PORV control 
circuit, and the thermoset insulation on both the source and target cables, spurious opening of 
the Train A PORV is not considered credible. 
 
Both RCS normal letdown flow control valves and associated cables are located in RI-2.  
These are normally open air operated valves that fail closed on loss of air or 125vdc electrical 
power.  The desired (non-active) position for FSSD is closed.  There is no fire hazard that could 
damage circuits and spuriously energize both valve circuits.  For additional defense in depth, if 
both valves are assumed to fail to close, the operator will isolate and depressurize the Unit 1 
reactor building non-essential control air header from the main control room, thereby causing 
the valves to close.  Operator manual actions or radiant energy shields are not needed to 
provide normal letdown. 
 
The pressurizer level transmitter sense lines originate near the top of the pressurizer and travel 
to the RIR.  The sense lines from the tap on the pressurizer to the bellows (located outside of 
the pressurizer enclosure) consist of two parts.  The parts are rigid tubing and flex hose (for 
thermal expansion/contraction).  The flex hose is American Society of Mechanical Engineers 
(ASME) Section III, class 2 flex hose assembly metal bellows.  The rigid tubing is ASME 
Section III, class 2, schedule 160 welded stainless steel.  The sense lines have horizontal 
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separation at the taps in excess of four feet and they are located more than forty feet above the 
floor.  Based on the minimal fire loading and no credible ignition sources near the pressurizer, 
the design of the instrument sense lines utilizing only non-combustible material, the separation 
between the sense lines and the large distance from the floor of the pressurizer enclosure, fire 
damage to the sense lines is not considered credible.  Operator manual actions or radiant 
energy shields are not needed for fire safe shutdown. 
 
One CRDM cooler is located in each of the four quadrants along with a temperature control 
damper and a temperature control valve to regulate the amount of cooling provided by the 
cooler.  Containment cooling is also provided by the four lower compartment coolers (LCCs) 
located in RF1 and RF2.  Three LCCs alone or two LCCs and two CRDM coolers provide 
adequate containment cooling.  The CRDM coolers and two out of four LCCs temperature 
sensing element (thermocouple) cables are routed in RI.  Based on the limited fire hazard 
(Section 2.9.22.2), there is no credible fire that could damage these temperatures sensing 
cables.  Even if they could be damaged, the most likely failure mode is a conductor to 
conductor short within the 2-conductor thermocouple extension wire cable which creates a new 
thermocouple junction in a hot environment resulting in a higher cooling demand and the valve 
opens as desired.  In quadrant RI-1, LCC 1B-B and CRDM cooler 1B-B along with LCC 1C-A 
and CRDM cooler 1C-A whose temperature sensing element cables are routed in RI-1 
provides the needed containment cooling.  In quadrant RI-2 either three LCCs (LCC 1B-B, 
LCC 1C-A, and LCC 1A-A) or two LCCs (LCC 1B-B, LCC 1C-A) and two CRDM coolers (1D-B 
and 1C-A) will provide the containment cooling since the cable for LCC 1A-A is separated from 
the cable for CRDM cooler 1C-A by greater than 10 feet.  Based on the minimal fire hazard 
(Section 2.9.22.2), 10 feet horizontal separation ensures availability of adequate cooling.  In 
quadrant RI-3 LCCs 1A-A and 1B-B along with LCC 1CA, whose temperature sensing element 
cable is routed in RI-3, provides the needed containment cooling.  In quadrant RI-4, LCC 1A-A 
and 1B-B along with LCC 1C-A, whose temperature sensing element cable is routed in RI-4, 
provides the needed containment cooling.  Operator manual actions or radiant energy shields 
are not needed to provide fire safe shutdown. 
 
Each train of the Auxiliary Control Air System (ACAS) supplies one component (pressurizer 
spray valve) located in RI.  These two ACAS air users are horizontally separated by at least 
eight feet.  Based on the limited fire hazard (Section 2.9.22.2) there is no credible fire that 
could damage both ACAS headers.  At least one train of ACAS is available.  Even with the loss 
of an ACAS header the pressurizer spray valve would fail closed, which is the FSSD desired 
(non-active) position.  A failure of an ACAS header inside the reactor building can be isolated 
by closing their containment isolation valves from the main control room and thereby ensuring 
the ACAS is available to operate equipment in the auxiliary building.  Operator manual actions 
or radiant energy shields are not needed to provide fire safe shutdown. 
 
2.9.22.3.b   FSSD Components with Redundant FSSD Components in an Adjacent 
  Room within the Same Analysis Volume 
 
The RHR system piping is isolated from the RCS by two opposite train motor operated isolation 
valves in series.  Each of the isolation valves has a by-pass valve of the opposite train.  One 
set (main isolation valve and its opposite train by-pass valve) of RHR isolation valves are 
located in RI-4 and its redundant set is located in RA4.  Cables for the train A main isolation 
valve and its train B by-pass valve are routed in separate conduits through RI.  The valves of 
one set must remain closed to achieve and maintain hot shutdown.  This is ensured by 
removing power from the valves in both trains during normal plant operation.  For RHR 



 

CNL-16-108     E3-10 of 11 

operation (cold shutdown) one valve of each set must be opened.  The performance of an 
OMA (Section 2.9.20.1.a) is credited in the FSSD analysis to manually open one of the valves 
in RI-4 before containment became uninhabitable due to reactor coolant accumulation resulting 
from letdown through the PORV.  As discussed in the fire hazard analysis (Section 2.9.22.2), 
the combustible loading and ignition sources in RI are insufficient to create fire damage that 
results in entry into the fire safe shutdown procedures.  Therefore, the OMA to open one of the 
RHR isolation valves is not necessary. 
 
2.9.22.3.c  Other FSSD Components in the Room 
 
Room RI contains FSSD cables associated with FSSD equipment relied upon for fires in other 
areas of the plant (i.e., equipment and cables not credited for a fire in Room RI).  The following 
cables are routed in conduit. 
 
 Reactor building sump level transmitter cable (input to RHR to sump isolation valve circuits) 
 Turbine Driven Auxiliary Feedwater SG #2 and #4 level transmitter cables 
 Pressurizer heater cables 
 Reactor coolant pump motor cables 
 Reactor coolant system hot leg temperature auxiliary control room cables 
 
Although no fire induced failures are expected due to the insignificant fire hazards in RI, 
postulated failure of the not-credited FSSD cables has been evaluated to assess its effect on 
plant operation.  Failure of these FSSD cables is detected and mitigated by normal plant 
procedures and would not prevent a fire safe shutdown. 
 
2.9.22.4  Conclusion 
 
There is insignificant threat from transient combustibles, in situ combustible material, or 
credible ignition sources in Unit 1 RI.  A credible fire would not cause loss of the station control 
air system, or damage equipment/cables and prevent FSSD for a fire in RI.  There is no fire 
hazard in RI that necessitates any OMA or warrants protecting electrical raceways (conduits 
and junction boxes) with radiant energy shields.  TVA concludes that a deviation from the 
prescriptive separation criteria of III.G.2 is acceptable because the intent of III.G.1 is assured 
by a fire hazards analysis. 
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PART VII - DEVIATIONS AND EVALUATIONS 
 
DEVIATION – For the purpose of addressing operator manual actions (OMAs), electrical 
raceway fire barrier systems (ERFBS) and radiant energy shields (RES), the rooms listed in the 
following table demonstrate compliance with the intent of Section III.G.1 by a fire hazards 
analysis with no OMA, ERFBS or RES in lieu of the prescriptive separation criteria described in 
Section III.G.2. 
 

SECTION ROOM NUMBER 
2.9.1 692.0-A29 & 692.0-A30 
2.9.2 729.0-A1 & 737.0-A6 
2.9.3 729.0-A2 
2.9.4 729.0-A6 
2.9.5 729.0-A10 
2.9.6 729.0-A11 & 737.0-A10 
2.9.7 729.0-A12 
2.9.8 729.0-A13 
2.9.9 729.0-A15 & 763.5-A2 
2.9.10 757.0-A13 
2.9.11 757.0-A14 
2.9.12 757.0-A15 
2.9.13 2RIR 
2.9.14 2RA1 
2.9.15 2RA2 
2.9.16 2RA3 
2.9.17 2RA4 
2.9.18 2RF1 
2.9.19 2RF2 
2.9.20 2RI (2RI-1, 2, 3, 4) 
2.9.21 2RO (2RO-1, 2, 3, 4) 
2.9.22 RI-1, RI-2, RI-3, RI-4 

 
 
JUSTIFICATION – A fire hazards analysis (FHA) as documented below has been performed 
for each of the rooms listed in the above table and is provided here for NRC review and 
approval.  The FHA has been performed in accordance with the guidelines of GL 86-10.  When 
a barrier is identified as a rated fire barrier, the penetrations through that barrier are rated for 
the barrier and are maintained by appropriate engineering design and maintenance programs 
(e.g., fire doors, fire dampers, and penetration seal programs [Part II, Reference 4.2.48, 4.2.44, 
4.2.49, 4.2.34, 4.2.35, and 4.2.67]).  The combustible loading information is derived from the 
Combustible Loading calculation (Part II, Reference 4.2.10) and the fire rated barriers are 
documented on the Fire Protection Compartmentation drawings (Part II, Reference 4.2.39). 
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