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Iowa Electric Light and Power Company 

September 28, 1984 
NG-84-4135 

Mr. Harold Denton, Director 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 

Subject: Duane Arnold Energy Center 
Docket No: 50-331 
Op. License No: DPR-49 
10 CFR 50, Appendix R Exemption Requests 

Dear Mr. Denton: 

The purpose of this letter and its attachment is to request 
additional exemptions from 10 CFR 50, Appendix R pursuant to 10 CFR 50.12.  
The exemptions requested herein, which represent a small part of our overall 
effort, have arisen from design changes that have occurred after our initial 
requests for exemption. These exemptions were discussed with Chemical 
Engineering Branch reviewers and others at a meeting in Bethesda on 
September 5, 1984.  

Please contact us if you have any questions regarding this 
submittal.  

Very truly yours, 

Richard W. McGa hg 
Manager, Nuclear Division 

RWM/SLS/dmb* 

cc: S. Swails 
L. Liu 
S. Tuthill 
M. Thadani 
NRC Resident Office 

B410030374 84092.  
PDR ADOCK 05000331 
F PDR 
General Office *0. Box 351 * Cedar Rapids, lowa 52406 3191398-4411
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IOWA ELECTRIC LIGHT AND POWER COMPANY 

DUANE ARNOLD ENERGY CENTER 
10 CFR PART 50, APPENDIX R, SECTION III.G 

REQUEST FOR EXEMPTIONS 

1.0 INTRODUCTION 

Iowa Electric Light and Power Company (Iowa Electric) has previously submitted 
information describing the method of compliance with the requirements of 
10 CFR Part 50, Appendix R, Section III.G, for the Duane Arnold Energy Center 
(DAEC) in References 1, 2, 3, 4, and 5. During the detailed design and 
implementation of modifications proposed to the NRC, changes have resulted in 
the need to update the description of proposed modifications and clarify the 
need for exemptions to Section III.G requirements. This document provides 
updated descriptions of DAEC modifications, explains previously granted 
exemptions which are no longer needed, and requests certain additional 
exemptions required as the result of design changes.  

Several references are made in this document to internal Iowa Electric design 
change request packages (DCRs). These references are included only to 
facilitate Iowa Electric's use of this submittal and are not required for the 
technical review of the exemption requests.
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2.0 EXEMPTION REQUESTS AND CLARIFICATIONS 

Several additional exemptions from the requirements of 10 CFR Part 50, 
Appendix R, Section III.G, are requested in order to be in full compliance.  
As in previous Iowa Electric submittals, there are exemptions that involve 
interaction of safe shutdown equipment within a fire zone (internal 
exemptions) and others that involve boundaries between fire zones (boundary 
exemptions). Internal exemptions are discussed in Section 2.1 on a zone-by
zone basis. Boundary exemptions are discussed in Section 2.2. The exemption 
requests are intended to be sufficiently detailed for review without the use 
of other documents.  

2.1 INTERNAL EXEMPTIONS 

Exemptions requested to justify adequate separationof redundant safe shutdown 
equipment within a fire zone are included in this section and are discussed on 
a fire zone basis. Zone boundary exemption requests are addressed separately 
in Section 2.2.  

Internal exemptions are being requested in fire zones 1A (Section 2.1.1), 2D 
(Section 2.1.5), and 3A/3B (Section 2.1.6). In several cases, previously 
granted exemptions are discussed or clarified based upon new information 
related to the zone or proposed modifications since the exemption was granted.  
This is done for fire zones IC (Section 2.1.2), 1G (Section 2.1.3), 2A/2B 
(Section 2.1.4), and 16F (Section 2.1.7).  

2.1.1 Fire Zone 1A - Reactor Building el 716'-9", 
(10,815 square feet ,torus area, FHA-M-1) 

2.1.1.1 Fire Zone Description 

Combustible loading: 836 Btu/square foot; equivalent severity 
approximately 0.67 minute (Note: Nearly half the 
combustible load is assumed to be 500 pounds of 
scaffold planking that has since been removed from 
the zone).  

Fire protection None in zone; portable extinguishers and standpipes 
equipment: available in neighboring zones.  

Safe Shutdown Systems 

The torus room contains safe shutdown equipment from both Divisions I and II.  
Protection of redundant functions for Section III.G compliance is afforded by 
a large separation distance. Redundant functions are (with one exception) 
located on opposite ends of the room and are separated by approximately 50 
feet (Reference 1). The exception is a pair of Division I valves (MO-2005 and 
MO-2007) located within close proximity of Division II safe shutdown 
equipment. These valves are required to maintain hot shutdown conditions.  
Valve MO-2006, located with MO-2005 and MO-2007, is not required to operate 
for safe shutdown. Figures 2-1 and 2-2 show the locations of the valves 
within zone 1A.
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2.1.1.2 Exemption Requests 

Background 

An exemption was requested from the requirement to provide automatic 
suppression and detection throughout the zone (Reference 1). As part of this 
exemption request, Iowa Electric proposed 1-hour-rated fire wrap in 
conjunction with spot automatic suppression to protect valves MO-2005 and 
MO-2007. The NRC found that, in view of the extremely low fire loading in the 
zone, the proposed protection was adequate and the exemption was granted 
(References 6 and 7).  

Based on the NRC's acceptance of 3-hour-rated TSI Thermolag material, Iowa 
Electric has changed the design to incorporate the use of 3-hour-rated cable 
wrapping to eliminate the need for automatic suppression in the vicinity of 
protected cables. This approach will enhance plant safety because it 
eliminates the possible adverse effects of water spray on electrical equipment 
and plant drainage systems. Accordingly, in fire zone 1A, the proposed design 
has been changed to use 3-hour-rated fire wrap instead of 1-hour wrap and 
thereby eliminate the spot automatic suppression. In accordance with Section 
III.G.2, suppression is not required when 3-hour protection is provided. The 
3-hour fire wrap is to be provided for cables leading to valves MO-2005, 
-2006, and -2007, but not the valves or valve motor operators. The TSI 
Thermolag material will be installed on the rigid conduit and junction boxes, 
which are depicted in Figure 2-2.  

The flexible conduit will be protected using a flexible wrap manufactured by 
B&B Insulators under the trade name "Hemyc." The Hemyc material is flexible, 
whereas the TSI material is rigid, making the Hemyc material more suitable for 
the application. The length of flexible conduit for motor operators M-2005, 
-2006, and -2007 protected with the Hemyc fire wrap varies from 6 to 18 inches 
for each valve. This allows the Hemyc wrapped flexible conduit to damp any 
slight movement or vibration that may cause cracking or failure of the TSI 
fire barrier system. The flexible conduit is located in the immediate 
vicinity of the motor operators as depicted in Figure 2-2.  

The Hemyc material is installed in a configuration and thickness that was 
analyzed by the manufacturer and shown to be acceptable as a 3-hour barrier.  
This analysis is based on fire test data obtained during a 1-hour test of the 
Hemyc fire barrier system.  

For fire zone 1A, the fire loading was assessed (Reference 2) to be 836 
Btu/square foot. The fire load, if fully consumed, would correspond to a fire 
severity of approximately 0.67 minute on the ASTM E 119 standard time
temperature curve. It should also be noted that nearly half of the assumed 
combustible load is contributed by 500 pounds of scaffold planking that is no 
longer stored in zone 1A. Portable extinguishers and stand pipes are 
available in adjacent fire zones.  

The configuration of rigid and flexible fire barrier material as described 
above is felt to provide an equivalent level of protection as a complete 3
hour-barrier separation between redundant equipment. The cable, exclusive of 
the flexible conduit, is protected with a tested 3-hour barrier. The flexible
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conduit for valves MO-2005, -2006, and -2007 protected by the Hemyc cable wrap 
was analyzed (based on fire tests of a similar 1-hour-rated material) and 
shown to be the equivalent of a 3-hour barrier. In its installed 
configuration, the Hemyc material will maintain its integrity and function for 
any postulated fire in fire zone 1A.  

Iowa Electric was granted an exemption from Appendix R, Section III.G.2.b for 
lack of full zone suppression in fire zone 1A, where separation of Division I 
and Division II cable and equipment was provided by considerable (over 50 
feet) spatial separation. A spot suppression system was proposed in 
conjunction with 1-hour wrap to protect residual heat removal (RHR) isolation 
valves M-2005, -2006, and -2007; this proposal was discarded when 3-hour wrap 
was substituted for.1-hour wrap, eliminating the need for zone-wide 
suppression and detection to protect the valves.  

2.1.1.2.1 Exemption Request: Full Zone Detection and Automatic Suppression 

Section III.G.2 requires that full zone detection and automatic suppression be 
provided in conjunction if separation of greater than 20 feet without 
intervening combustibles is to be considered adequate seperation for redundant 
safe shutdown equipment. An exemption to the requirement for detection and 
suppression is requested based upon far greater separation (with the exception 
of motor operators MO-2005, -2006, and -2007) and low combustible loading in 
fire zone 1A.  

Discussion 

The two divisions of cables and equipment are generally segregated within the 
zone 1A such that Division II occupies the northwest half of the zone and 
Division I occupies the southeast half. There is considerable spatial 
separation afforded by distance (over 50 feet) by the central placement of the 
drywell and by the existence of large noncombustible equipment (torus) between 
the redundant cables. The total fire load, including a conservative amount of 
miscellaneous transients (500 pounds of wooden planking) no longer present, is 
836 Btu/square foot, resulting in an equivalent severity of 0.67 minutes. The 
design basis fire is assumed to be ignition of transient combustibles due to 
welding operations with the possibility of involving nearby cable in trays of 
one division. The extremely small combustible loading precludes the 
propagation of fire across the zone to the redundant division. Since there 
are no intervening combustibles, there is no reasonable mechanism for 

propagating a fire between the southeast and northwest halves of the zone.  

Neither suppresion nor detection are required to confine a fire to one of the 
divisions in zone 1A due to the arrangement of redundant equipment, the low 
total combustible loading in the area, and the distribution of the loading, 
i.e., no combustibles intervene between the divisions. An exemption to the 
requirement to provide full zone detection and suppression where spatial 
separation of greater than 20 feet exists is therefore justified.  

2.1.1.2.2 Exemption Request: 3-Hour-Rated Barrier 

Section III.G.2 requires that redundant safe shutdown equipment be separated 
by a rated fire barrier as an acceptable means of separation. An exemption to 

this requirement is requested for the untested flexible conduit wrapping
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configuration and the lack of fire barrier enclosures for valves and motor 
operators MO-2005, -2006, and -2007.  

Discussion 

This exemption request clarifies Iowa Electric's intention to not enclose 
motor operators MO-2005, -2006, and -2007 (fire zone 1A) in 3-hour-rated 
barriers, although the valves are designated as safe shutdown related. Motor 
operator MO-2006 (fire zone 1A) originally identified as required to be 
protected has been reevaluated and is not required for safe shutdown.  
Therefore, the operator will not be protected. The electrical portion of the 
valve circuit that provides an interlock signal to valves MO-2005 and MO-2007 
is protected to preclude failure of either of these valves.  

Valves MO-2005, -2006, and -2007 are the Division I RHR valves that provide 
suppression pool cooling water. They are located in the northwest part of 
zone 1A, as shown in Figure 2-1, in an area that is primarily a Division II 
area. The redundant Division II valves, MO-1932, -1933, and -1934, are 
located in the southwest area of zone 1A, as shown in Figure 2-1. There is 
approximately 30 feet of separation between the redundant trains of valves.  

In the event that the safety relief valves are utilized in the plant shutdown, 
suppression pool .cooling would be required to achieve and maintain hot 
shutdown. The suppression pool cooling, however, would not be required prior 
to the time when it would be possible to manually open an RHR flow path to the 
pool. The ability to manually align RHR to provide suppression pool cooling 
provides additional assurance that the fire protection provided is sufficient 
to support safe .shutdown in the event of a fire in zone 1A. The combustibles 
will not contribute to any local temperature effects for the valve body, and, 
due to the additional protection afforded by the piping fluid and valve casing 
heat capacities, the valve will not be subjected to conditions that would 
prevent manual operation.  

As previously discussed, motor operators MO-2005 and MO-2007 are required for 
safe shutdown. The cables for the valves, including both the rigid and 
flexible portions of the conduit, have been protected. Due to the low fire 
loading in the zone, the most severe credible fire would not cause the 
temperature environment of either valve or valve operator to exceed the harsh 
environment envelope to which they are qualified. Therefore, wrapping the 
operators and/or valves with fire barrier material is unnecessary to prevent 
loss of function following a fire in zone 1A. The electrical portions have 
been protected to preclude operational failures due to open circuits, ground 
faults, and "hot shorts." For these reasons, no further protection is 
afforded the valve operators by enclosing them in 3-hour-rated barriers.  
Finally, enclosing these motor operators in fire barriers presents several 
maintenance and operational problems. Every time the motor operators are 
inspected Or serviced, the barriers must be removed and replaced resulting in 
additional man-hours and radiation exposure. In addition, wrapping interferes 
with manual operation of the valves.  

Based on the low fire loading and the fire barrier protection for flexible 
conduit in fire zone 1A, there is reasonable assurance that the existing 
protection will protect the cables associated with motor operators for valves 
MO-2005, -2006, and -2007 from damage following a fire in zone 1A.
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Furthermore, in the event of damage, there is sufficient time to provide 
suppression pool cooling by manually operating one of the RHR division valves 
locally. On the basis that equivalent protection to complete 3-hour barrier 
separation is provided, the requirements of Section III.G.2.a are met by an 
acceptable alternative for flexible conduits by protecting them with the Hemyc 
3-hour fire barrier system in fire zone 1A.  

Based on the above discussion, the existing protection provides assurance that 
motor operators MO-2005 and MO-2007 will remain functional to support safe 
shutdown. Therefore, the request for exemption from the requirement of 
Section III.G.2.a to separate redundant safe shutdown equipment by a 3-hour
rated fire barrier is justified.  

2.1.2 Fire Zone 1C - Reactor Building el 716'-9" (644 square feet, 
northeast corner room, FHA-M-1) 

2.1.2.1 Fire Zone Description 

Combustible loading: 12,979 Btu/square foot; equivalent severity 
approximately 9.67 minutes 

Fire protection Portable extinguishers available in zone 1C and in 
equipment: neighboring zones; a hose standpipe is also available 

in zone 2A above. Ionization smoke detectors are 
located in zone.  

Safe Shutdown Systems 

Zone 1C contains safe shutdown cables from both divisions. Post-fire shutdown 
will be accomplished using Division II systems.  

2.1.2.2 Exemption Clarification: Full Zone Automatic Suppression 

By Reference 8, the NRC granted an exemption from the provisions of Appendix 
R, Section III.G, for fire zone 1C to the extent that it requires full zone 
automatic suppression and a 1-hour fire barrier for protection of redundant 
cables and equipment.  

Subsequently, Iowa Electric elected to enclose the necessary Division II safe 
shutdown cables using 3-hour fire wrap with line type heat detectors in trays 
without full automatic suppression. Circuit modifications were also made to 
isolate devices from components required for safe shutdown. This eliminated 
the need for wrapping some devices in the zone. These alternative 
modifications are in full compliance with Appendix R, Section III.G.2, and 
meet the requirement of Section III.G.2.a. The exemption previously granted 
is no longer required.  

2.1.2.3 Exemption Clarification: Zone Boundary Rating 

By Reference 8, the NRC granted an exemption from the provisions of Appendix 
R, Section III.G, for the boundaries between fire zones 1C and 2A/2B to the 
extent that it required upper stairwell door (door 231) to be upgraded to an 
"A" labeled fire door. Since that time, Iowa Electric has elected to replace

6



door 231 with a "A" labeled fire door, bringing the boundaries between fire 
zones 1C and 2A/2B into full compliance with Appendix R, Section III.G.  
Therefore, the exemption previously granted is no longer required.

2.1.3 Fire Zone 1G - Reactor Building el 735'-7 1/2" (524 square feet,
southwest corner room, FHA-M-1)

2.1.3.1 Fire Zone Description

Combustible loading: 

Fire protection 
equipment: 

Safe Shutdown Systems

818 Btu/square foot; equivalent severity 
approximately 0.67 minutes 

Three portable extinguishers and ionization smoke 
detectors in' the zone. Hose stations available in 
zone 2B above.

Fire zone 1G is a majority Division II zone and relies on Division I equipment 
for safe shutdown for a fire in the zone.  

2.1.3.2 Exemption Clarification: Full Zone Automatic Suppression 

By Reference 8, the NRC granted an exemption from the provisions of Appendix 
R, Section III.G, for fire zone 1G to the extent the it requires a 1-hour fire 
barrier for protection of redundant cables and equipment and no automatic 
suppression.  

Subsequently, in lieu of the 1-hour wrap Iowa Electric elected to modify the 
Division I circuits so that their failure would no longer affect safe 
shutdown. The change allows the failure of the automatic initiation portion 
of the LPCI system without affecting the ability to manually operate the 
portions of the system required for safe shutdown. This design is now in full 
compliance with Section III.G.2 without cable wrap or suppression. The 
exemption previously granted is no longer required.

2.1.4 Fire Zones 2A/2B - Reactor Building el 757'-6" [12,328 square feet
(6,164 each zone), north and south CRD moodule areas, FHA-M-2J

2.1.4.1 Fire Zone Description

Combustible loading: 

Fire protection 
equipment:

2A: 30,786 Btu/square foot; equivalent severity 
approximately 22.8 minutes 
2B: 16,414 Btu/square foot; equivalent severity 
approximately 12.6 minutes 

Five portable extinguishers and three hose stations 
are located in the two zones. Ionization smoke 
detectors (38) are spread throughout both zones.  
Fire hydrant hose lines can be brought in through the 
egress airlock on the building south wall.
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Safe Shutdown Systems 

The safe shutdown functions for zones 2A and 2B are analyzed together because 
the two zones are joined by a large open passageway around the drywell.  
Redundant safe shutdown functions from both divisions are located in these 
zones. Shutdown is accomplished using Division I systems. Protection of the 
necessary Division I systems is accomplished by 3-hour fire wrap on cable with 
line type heat detectors in trays in zone 2A and circuit modifications in zone 
2B (DCR 1206).  

2.1.4.2 Exemption Clarification: Full Zone Automatic Suppression 

By Reference 8, the NRC granted an exemption from the provisions of Appendix 
R, Section III.G,-for fire zone 2A/2B to the extent that it requires spot 
automatic supression and a 1-hour fire barrier for protection of redundant 
cables and equipment.  

Subsequently, Iowa Electric elected to enclose the necessary Division I safe 
shutdown cables using 3-hour fire wrap with line type heat detectors in trays 
without the spot automatic suppression. Circuit modifications were also made 
to isolate devices from components required for safe shutdown. This 
eliminated the need for wrapping some devices in the zone. These alternative 
modifications are in full compliance with Appendix R, Section III.G.2. The 
exemption previously granted is no longer required.  

2.1.5 Fire Zone 2D - Reactor Building el 757'-6" (673 square feet, RHR 
valve room, FHA-M-2) 

2.1.5.1 Fire Zone Description 

Combustible loading: 425 Btu/square foot; equivalent severity 
approximately 0.33 minute 

Fire protection None in zone; portable extinguishers and hose 
equipment: stations available outside room in zones 2A and 2B.  

Safe Shutdown Systems 

Zone 2D contains safe shutdown systems from both divisions. Division 1 cables 
are being protected with 3-hour-rated wrap.  

An exemption was granted for the motor operators to the Division I RHR valves 
MO-2003 and MO-2004 based primarily on low fire loading and credit for a 
partial zone sprinkler system. Because 3-hour-rated cable wrap with line type 
heat detectors in cable trays is being used in the zone instead of 1-hour
rated wrap as originally planned, the sprinkler system was deleted. MO-2003 
and MO-2004 are not required to achieve or maintain hot shutdown, and access 
can be easily made to manually operate the valves for cold shutdown. Manual 
operation should not be required because the peak room temperature expected 
from the fire is not expected to be high enough to damage the mechanical 
portions of the valves. Figures 2-3, 2-4, and 2-5 show the locations of the 
valves, conduit, and junction boxes within fire zone 2D.
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Reference 1 indicated that valves MO-1908 and MO-1909, which provide high-low 
pressure interface isolation for the RHR letdown line, are disconnected during 
normal plant operation by locking open the motor control center (MCC) power 
breaker to the respective motor operator. Since that submittal, it has been 
determined that no single fire can affect cables to both valves, exclusive of 
control room fires, for which alternate shutdown is provided. Therefore, 
locking the MCC power breakers open during normal plant operation is not 
necessary.  

Reference 1 also indicated that valves MO-1900 and MO-1901 provide the high
low pressure interface isolation for the RHR reactor head spray line and 
proposed a procedural change that would require the MCC power breakers be 
locked open during normal plant operation. Since that submittal however, it 
has been determined that due to the existence of an in-line check valve, 
valves MO-1900 and MO-1901 are not required for high-low pressure interface 
isolation of the RHR reactor head spray line. Therefore, procedures for 
locking the MCC power breakers open during normal plant operation are not 
necessary.  

2.1.5.2 Exemption Requests 

Background 

An exemption was requested from the requirement to provide automatic 
suppression and detection throughout the zone (Reference 1). As part of this 
exemption request, Iowa Electric proposed 1-hour-rated fire wrap in 
conjunction with spot automatic suppression to protect valves MO-2003 and 
MO-2004. The NRC found that, in view of the extremely low fire loading in the 
zone, the proposed protection was adequate and the exemption was granted 
(Reference 8).  

Based on the NRC's acceptance of 3-hour-rated TSI Thermolag material, Iowa 
Electric has changed the design to incorporate the use of 3-hour-rated cable 
wrapping to eliminate the need for automatic suppression in the vicinity of 
protected cables. This approach will enhance plant safety because it 
eliminates the possible adverse effects of water spray on electrical equipment 
and plant drainage systems. Accordingly, Iowa Electric elected to enclose the 
necessary Division I cables using 3-hour fire wrap with line-type heat 
detectors in trays without the spot automatic suppression. In accordance with 
Section III.G.2a, suppression is not required when 3-hour protection is 
provided. The 3-hour fire wrap is to be provided for cables leading to valves 
MO-2003 and MO-2004 but not the valves or valve motor operators. The TSI 
Thermolag material will be installed on the rigid conduit and junction boxes, 
which are depicted in Figure 2-4.  

The flexible conduit will be protected using a flexible wrap manufactured by 
B&B Insulators under the trade name "Hemyc." The Hemyc material is flexible, 
whereas the TSI material is rigid, making the Hemyc material more suitable for 
the application. The length of flexible conduit for motor operators MO-2003 
and MO-2004 protected with the Hemyc fire wrap is approximately 6 inches for 
each valve. This allows the Hemyc wrapped flexible conduit to damp any slight 
movement or vibration that may cause cracking or failure of the TSI fire 
barrier system. The flexible conduit is located in the immediate vicinity of 
the motor operators as depicted in Figure 2-4.
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The Hemyc material is installed in a configuration and thickness that was 
analyzed by the manufacturer and shown to be acceptable as a 3-hour barrier.  
This analysis is based on fire test data obtained during a 1-hour test of the 
Hemyc fire barrier system.  

For fire zone 2D, the fire loading was assessed (Reference 2) to be 425 
Btu/square foot. The fire load, if fully consumed, would correspond to a fire 
severity of approximately 0.33 minute on the ASTM E 119 standard time
temperature curve. It should be noted that the cable insulation that makes up 
all of the combustible material in the zone is located in two trays that are 
located a minimum of 10 feet above and to the side of valves MO-2003 and MO
2004. In addition, tray 1L7F is protected by a 3-hour fire wrap that reduces 
the combustible material available to the zone by 50%. The remaining cable 
tray that can contribute combustible material to the zone is located a minimum 
of 10 feet above and 24 feet to the side of MO-2003 and MO-2004. Figure 2-5 
shows the spatial relationship between the tray, conduit, and motor operators 
for Division I valves MO-2004 and MO-2005 and the Division II redundant valves 
MO-1904 and M-1905. Portable extinguishers and hose stations are available 
nearby in zone 2A.  

In addition to the information above that demonstrates that the motor operator 
will remain operable following a fire in the zone, valves MO-2003 and MO-2004 
are only required for cold shutdown and can be manually operated without 
repairs to the valve after a fire in zone 2D is extinguished.  

The configuration of rigid and flexible fire barrier material as described 
above is felt to provide an equivalent level of protection as a complete 3
hour barrier separation between redundant equipment. The cable, exclusive of 
the flexible conduit, is protected with a tested 3-hour barrier. The flexible 
conduit protected by the Hemyc cable wrap was analyzed based on fire tests of 
a similar 1-hour-rated material and shown to be the equivalent of a 3-hour 
barrier. This fire barrier, in its installed configuration, will maintain its 
integrity and function for any postulated fire in fire zone 20.  

Exemption Request: 3-Hour-Rated Barrier 

Section III.G.2 requires that redundant safe shutdown equipment be separated 
by a rated fire barrier as an acceptable means of separation. An exemption to 
this requirement is requested for the untested flexible conduit wrapping 
configuration and the lack of fire barrier enclosures for valves and motor 
operators MO-2003 and MO-2004.  

Discussion 

This exemption request clarifies Iowa Electric's intention to not enclose 
motor operators MO-2003 and MO-2004 (fire zone 20) in 3-hour-rated barriers, 
although the valves are designated as safe shutdown related.  

Motor operators MO-2003 and MO-2004 are required to achieve and maintain cold 
shutdown only and can be manually operated in the long term following a 
postulated fire in zone 2D. They are not required to achieve or maintain hot 
shutdown. The electrical portion of the valves are protected to provide 
assurance that spurious operation would not interfere with safe shutdown.
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Because the motor operator can be manually operated after the postulated fire 
is extinguished, the operator is not wrapped with a 3-hour barrier.  

As previously mentioned, the installed combustibles in the zone that are not 
wrapped consist of a tray located a minimum of 10 feet above and 24 feet to 
the side of MO-2003 and MO-2004. The combustibles will not contribute to any 
local temperature effects for the valve body, and, due to the additional 
protection afforded by the piping fluid and valve casing heat capacities, the 
valve will not be subjected to conditions that would prevent manual 
operation. For these reasons, no further protection is afforded the valve 
operators by enclosing them in 3-hour-rated enclosures in addition to the 
protection already provided.  

Enclosing these motor operators in fire barriers presents several maintenance 
and operational problems. Every time the motor operators are inspected or 
serviced, the barriers must be removed and replaced resulting in additional 
man-hours and radiation exposure. In addition, wrapping interferes with 
manual operation of the valves.  

Based on the fire loading in zone 20, the configuration of combustible 
material, the fire barrier protection for flexible conduit, and the ability to 
manually operate the valves late in the shutdown process, there is reasonable 
assurance that the existing protection will allow M0-2003 and MO-2004 to 
perform their safe shutdown function following a fire in zone 2D. On the 
basis that protection equivalent to complete 3-hour barrier separation is 
provided, the exemption to the requirements of Section III.G.2.a requested is 
fully justified.  

2.1.6 Fire Zones 3A/3B - Reactor Building el 786'-0" [7,532 square feet 
(3,798 plus 3,794), laydown area and reactor water cleanup (RWCU) 
area, FHA-M-3] 

2.1.6.1 Fire Zone Description 

Combustible loading: 3A: 27,078 Btu/square foot; equivalent severity 
approximately 23 minutes 
3B: 20,470 Btu/square foot; equivalent severity 
approximately 16 minutes 

Fire protection Three portable extinguishers and three hose stations 
equipment: are available within the zones. Ionization smoke 

detectors (37) are spread throughout the ceiling of 
the zones.  

Safe Shutdown Systems 

The safe shutdown functions in these zones were evaluated together because the 
zones are connected by a passageway around the drywell. Redundant Division II 

cables are to be protected with 3-hour-rated fire wrap with line type heat 
detectors in trays instead of the 1-hour wrap originally planned. Because of 
this change, the planned spot sprinkler system is no longer required.  

Division I and II redundant core spray isolation valves are located in zones 

3B and 3A, respectively, as shown in Figure 2-6. Each core spray line has a

11
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normally open outboard valve and a normally closed inboard valve, both valves 
being located outside of the drywell. The outboard and inboard valves are 
M0-2135 and MO-2137 for Division II and MO-2115 and MO-2117 for Division I.  

Fire wrap for the operator to Division II valve MO-2135 or the valve itself is 
not being provided based on the fact that the valve is not required to change 
position to perform its safe shutdown function (core spray injection). The 
other core spray injection isolation valve (MO-2137) is being fire-protected 
with 3-hour-rated wrap. An existing electrical interlock between the two 
valves is being provided with separation by the addition of an isolation relay 
(DCR 1206). Figure 2-7 depicts the location of valves MO-2135 and MO-2137.  

2.1.6.2 Exemption Requests 

Background 

An exemption was requested from the requirement to provide automatic 
suppression and detection throughout the zone (Reference 1). As part of this 
exemption request, Iowa Electric proposed 1-hour-rated fire wrap in 
conjunction with spot automatic suppression to protect valves MO-2135 and 
MO-2137. The NRC found that the proposed protection was adequate, and the 
exemption was granted (Reference 8).  

Based on the NRC's acceptance of 3-hour-rated TSI Thermolag material, Iowa 
Electric has changed the design to incorporate the use of 3-hour-rated cable 
wrapping to eliminate the need for automatic suppression-systems in the 
vicinity of protected cables. This approach will enhance plant safety because 
it eliminates the possible adverse effects of water spray on electrical 
equipment and plant drainage systems. Accordingly, in fire zone 3A, the 
proposed design has been changed to use 3-hour-rated fire wrap instead of 1
hour wrap and thereby eliminate the spot automatic suppression. In accordance 
with Section III.G.2, suppression is not required when 3-hour protection is 
provided. The 3-hour fire wrap is to be provided for cables leading to valves 
MO-2135 and MO-2137 and to the valve motor operator for valve 2137. Neither 
the motor operator nor valve for MO-2135 are being wrapped with a fire 
barrier. The TSI Thermolag material will be installed on the rigid conduit 
and junction boxes, which are depicted by solid lines in Figure 2-7.  

The flexible conduit will be protected using a flexible wrap manufactured by 
B&B Insulators under the trade name "Hemyc." The Hemyc material is flexible, 
whereas the TSI material is rigid, making the Hemyc material more suitable for 
the application. The length of flexible conduit for motor operators MO-2135 
and MO-2137 protected with the Hemyc fire wrap is approximately 6 inches for 
each valve. This allows the Hemyc wrapped flexible conduit to damp any slight 
movement or vibration that may cause cracking or failure of the TSI fire 
barrier system. The flexible conduit is located in the immediate vicinity of 
the motor operators as depicted in Figure 2-7.  

The Hemyc material is installed in a configuration and thickness that was 
analyzed by the manufacturer and shown to be acceptable as a 3-hour barrier.  
This analysis is based on fire test data obtained during a 1-hour test of the 
Hemyc fire barrier system.

12
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For fire zone 3A, the fire loading was assessed (Reference 2) to be 27,078 
Btu/square foot. The fire load, if fully consumed, would correspond to a fire 
severity of approximately 23 minutes on the ASTM E 119 standard time
temperature curve. The fire loading has not been decreased by the cable 
trays, which are being protected with 3-hour wrap.  

Three portable hose stations and three portable extinguishers are available 
within fire zone 3A and fire zone 3B (which is immediately adjacent and 
connected to fire zone 3A). Ionization type smoke detectors are located 
throughout the zone to facilitate timely dispatch of the fire brigade.  

The configuration of rigid and flexible fire barrier material, as described 
above, is felt to provide an equivalent level of protection as complete 3-hour 
barrier separation between redundant equipment. The cable, exclusive of the 
flexible conduit, is protected with a tested 3-hour barrier. The flexible 
conduit protected by the Hemyc cable wrap was analyzed based on fire tests of 
a similar 1-hour-rated material and shown to be the equivalent of a 3-hour 
barrier. In its installed configuration, the Hemyc material will maintain its 
integrity and function for any postulated fire in fire zones 3A/3B.  

Exemption Request: 3-Hour-Rated Barrier 

Section III.G.2.a requires that redundant safe shutdown equipment be separated 
by a rated fire barrier as an acceptable means of separation. An exemption to 
this requirement is requested for the untested flexible conduit wrapping 
configuration associated with valves MO-2135 and MO-2137 and for the lack of a 
fire barrier enclosure for valve motor operator MO-2135.  

Discussion 

This exemption request clarifies Iowa Electric's intention to not enclose 
motor operator MO-2135 and its associated valve in a 3-hour barrier although 
the valve is designated as safe shutdown related. The electrical portion of 
the valve circuit that provides an interlock signal to valve MO-2137 is 
fireproofed external to the motor operator and further protected by an 
isolation relay to preclude failure of MO-2137.  

As previously discussed, core spray injection motor operator MO-2137 is 
required to operate for safe shutdown, and valve MO-2135 is required to remain 
in its normally open position. The valve, motor, conduit, and cable tray 
associated with M0-2137 are protected by a 3-hour-rated enclosure using TSI 
Thermolag material. The MO-2137 flexible conduit is protected by Hemyc 
material installed to a thickness analyzed by the manufacturer and shown to be 
equivalent to 3-hour rated. Because the combustibles in zone 3A, if fully 
consumed, have an equivalent severity one-third that of the tested 1-hour 
rating and one-ninth of the equivalent 3-hour rating, the use of the untested 
Hemyc configuration is acceptable and an exemption is justified to the 
requirement of a 3-hour-rated barrier. Likewise, the electrical portions of 
valve MO-2135, including the flexible conduit protected by Hemyc material, is 
sufficiently protected to preclude spurious closing of the valve during safe 
shutdown.  

Fire protection for valve and motor operator to MO-2135 is not required 
because the valve must remain in its normally open position ,to support safe 
shutdown.

13



The electrical portions are protected in such a way as to prevent spurious 
operation due to electrical faults and to prevent failure of valve MO-2137 
through an interlock circuit. The combustibles will not contribute to any 
local temperature effects for the valve body, and, due to the additional 
protection afforded by the piping fluid and valve casing heat capacities, the 
valve will not be subjected to conditions that would cause it to malfunction.  

The redundant Division I core spray valves (MO-2115 and MO-2117) and their 
associated cable are located in fire zone 38, about 75 feet from the Division 
II valves. This provides added assurance that a fire in zone 3A/3B will not 
affect both the protected Division II valves and the spatially separated 
Division I valves. Ionization type smoke detection throughout the 3A/3B zones 
will facilitate timely dispatch of the fire brigade. Three portable hose 
stations and three portable extinguishers are available in the zone.  

Based on the fire loading, spatial separation of redundant core spray 
equipment, the fire protection features in the zone, and the fire barrier 
protection for flexible conduit in fire zone 3A, there is reasonable assurance 
that the existing protection will protect the cables associated with motor 
operators for valves MO-2135 and MO-2137 in fire zone 3A from damage following 
a fire in the fire zone. On the basis that protection equivalent to complete 
3-hour barrier separation is provided, an exemption to the requirements of 
Section III.G.2.a for flexible conduits protected by the Hemyc 3-hour-rated 
fire barrier system and lack of fire barrier protection for MO-2135 is fully 
justified.  

2.1.7 Fire Zone 16F - Pumphouse el 727'-0" to 747'-6" (600 square feet, 
sump and piping area, FHA-M-15) 

2.1.7.1 Fire Zone Description 

Combustible loading: 3,643 Btu/square foot; equivalent severity 
approximately 3 minutes 

Fire protection Ionization smoke detectors in zone. A hose station 
equipment: is available in 16A at entrance.  

Safe Shutdown Systems 

Post-fire safe shutdown is accomplished using Division 1 systems. Division 1 
cables in the zones are being protected with 3-hour-rated cable wrap (DCR 
1207).  

2.1.7.2 Exemption Clarification: Full Zone Automatic Suppression 

By Reference 8, the NRC granted an exemption from the provisions of Appendix 
R, Section III.G. for fire zone 16F to the extent that it requires spot 
automatic suppression and a 1-hour barrier for protection of redundant cables 
and equipment.  

Subsequently, Iowa Electric has elected to wrap Division I safe shutdown 
cables using 3-hour wrap with line type heat detectors in the trays without 
the spot automatic suppression. This alternative is in full compliance with

14
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Appendix R, Section III.G.2.a. The exemption previously granted is no longer 
required.  

2.2 BOUNDARY EXEMPTIONS 

Exemptions related to zone boundaries are included in this section. Internal 
exemptions are addressed separately in Section 2.1.  

2.2.1 Fire Zone Boundary Exemptions Involving Watertight Doors 

2.2.1.1 Exemption Request: Unlabeled Doors 

An exemption is requested for unlabeled fire doors in the following DAEC fire 
zone boundaries.  

Between Fire Zone and Fire Zone Door Description 

1D 2B Watertight door (No. 203) 
1D 1A Watertight door (No. 202) 

2.2.1.2 Discussion 

The two zone boundaries above (ID to 2B and 1D to 1A) are being upgraded to 3
hour-rated zone boundaries. In a previous NRC submittal (Reference 3), Iowa 
Electric indicated that the watertight door (No. 202) does not have a fire 
rating label; that the manufacturer currently manufactures an identical door 
with a steel flange on the door frame, which is rated as a 3-hour fire door; 
and that the existing door would be modified in accordance with manufacturer 
instruction to upgrade the door to a 3-hour-rated door. In the same 
submittal, watertight door No. 203 was characterized as a 1-1/2-hour-rated 
stairwell door between zone 1D and zone 2A/2B. An exemption was subsequently 
granted for the latter door as being sufficiently rated for the 1D/2B zone 
boundary (Reference 8). The door, however, is the same as watertight door 202 
and is an unlabeled door. Iowa Electric decided to modify both watertight 
doors to upgrade them to 3-hour-rated doors.  

Subsequent to this decision, it was discovered that the modifications required 
to upgrade the doors to 3-hour-rated degrade the watertight capability. The 
UL tested door was tested with a gasket; however, the test resulted in flame 
propagation through the gasket material. UL approved the door as being 
equivalent to 3-hour rated if the gasket material is not used. Although there 
is no known 3-hour-rated gasket material, Iowa Electric is replacing the 
existing watertight door gaskets with gaskets made of Ferratex #8201 material.  
This material is used in U.S. Naval vessel scuttles, doors, and hatches 
located in missile blast areas and also on fume-tight doors in fire zone 
bulkheads in accordance with Military Specification MIL G17927B. The material 
is high strength, 30 durometer silicone core double jacketed, with braided 
fiberglass and stainless steel wire reinforced yarns. The jacket is treated 
with a black fire-retardant silicone coating to minimize permeability while 
maintaining high flexibility. The general flame/heat resistance 
characteristics are that it does not react to immediate flame and does not 
burn freely.
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In addition to replacing the gasket to retain the watertight requirement, Iowa 
Electric is also performing the modification as recommended by the 
manufacturer, which consists of adding a 1" x 3/16" continuous steel flange 
around the door frame to prevent direct flame impingement on the gasket 
material.  

The modifications are being made to both doors (203 and 202).  

2.2.1.3 Conclusion 

Based on the modification described above, the watertight doors are felt to be 
equivalent to 3-hour rated, although they have not been tested with the new 
gasket material. An exemption for their unlabeled status is fully justified 
for their use in the 3-hour zone boundaries (1D to 2B and 1D to 1A).  

2.2.2 Exemption Request for Lack of Rated Fire Barrier at Equipment Hatch 

2.2.2.1 Exemption Request - Fire Zone Boundary Between 3B and 4B 

Appendix R, Section III.G.2.a, requires a rated fire barrier to separate 
redundant safe shutdown equipment. An exemption to this requirement is 
requested for the open hatch between fire zones 3B and 4B.  

2.2.2.2 Discussion 

The north portion of fire zone 4A contains both trains of control room 
heating, ventilating, and air-conditioning (HVAC) chillers. Fire zone 4A is 
connected with zone 4B through a narrow corridor (see Figure 2-8). Zone 4B 
does not contain any safe shutdown equipment or cables; zone 4B does, however, 
communicate with combined fire zone 3A/3B through a large open vertical 
hatchway in the floor of zone 4B. Fire zone 3A/3B contains alternate shutdown 
capability (ASC) panels and equipment that are used should a control room 
evacuation be required.  

Iowa Electric was granted an exemption to the full zone suppression 
requirement in providing protection to the redundant control room HVAC 
equipment in zone 4A, considering a fire in zone 4A. The following, although 
highly improbable, scenario can be postulated.  

A fire starts in zone 3A/3B and disables ASC capability. This is acceptable 
since no control room evacuation is necessitated. The fire propagates through 
the open hatch to zone 4B and in turn propagates to the HVAC area in the north 
part of zone 4A. Neglecting, for the moment, combustible distribution and 
fire protection in the zone, it is possible to cause failures in the control 
room due to overheating, while the ability to use the ASC outside the control 
room is not possible due to the effects of fire in zone 3A/3B. The reverse 
scenario, where the fire starts in zone 4A, has been addressed in Iowa 
Electric's previously granted exemption from full zone suppression in zone 4A.  

Fire zone 4A is separated from zone 3A by a 3-hour-rated floor/ceiling fire 
barrier and communicates with fire zone 3B through zone 4B. The communication 
path to fire zone 4B to fire zone 3B consists of a 19 x 19 foot equipment 
hatch. The equipment hatch is bounded on the north and south by concrete
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block/metal siding walls, which form part of the radioactive laundry storage 
area and the radioactive laundry room. The west side of the equipment hatch 
is bounded by the reactor building wall, which leaves the east side of the 
hatch as the only communication path from 3B to 4B. An automatic deluge spray 
system is installed in the hatch at the ceiling of zone 3B to prevent fires 
from propagating from zone 2B to 3B; the system automatically actuates from 
detectors at the hatch perimeter on the ceiling of zone 2B. The deluge system 
can be manually actuated in zone 3B. In addition, a wet pipe sprinkler system 
in zone 4B covering the enclosed radioactive laundry storage areas to the 
north and south of the hatchway and the corridor to the east of the hatch is 
installed. This system is also depicted in Figure 2-8. The total fire load 
for zone 4B, including a conservative amount for transient combustibles, is 
4,307 Btu/square foot, resulting in an equivalent severity of 3.2 minutes on 
the ASTM E 119 curve. The design basis fire assumes the ignition of 
anticontamination clothing and packing material for laboratory glassware. The 
laboratory glassware has since been removed from the zone, and the 
anticontamination clothing is stored in an enclosed cubicle, which is 
protected by automatic spot suppression. Anticontamination clothing is also 
stored in closed metal containers or in racks, the closest of which is located 
approximately 15 feet north of the northeast corner of the hatch. The 
distance from the equipment hatch to cables and equipment requiring alternate 
shutdown capability is in excess of 70 feet. Approximately 25 feet between 
the hatch and the 4A/4B zone boundary is protected by a spot suppression 
system. The total fire load for fire zone 4A is 7,381 Btu/square foot, 
resulting in a equivalent severity of 5.4 minutes. The design basis for this 
zone assumes the ignition of cable insulation, the majority of which is 
protected by automatic spot suppression installed to protect cable and control 
room HVAC equipment. The normal airflow path is from fire zone 4A to 4B and 
then down through the equipment hatch to fire zone 3B.  

Detection is available throughout zones 3A/3B and 4A/4B to alert plant 
operators that a fire has started in the zone. In the event that a fire 
starts in zone 3A or 3B, the deluge system at the hatch can be manually 
actuated in zone 3B. If the fire propagates upwards into zone 4B, the wet 
pipe sprinkler system in the immediate area of the hatch will automatically 
actuate to prevent propagation northward into zone 4A. From the hatch 
northward to zone 4A, there is very little combustible material that could 
cause fire propagation, the closest of which is 15 feet from the hatch, under 
the wet pipe sprinkler area.  

The combustible loading in zone 3B is primarily insulation in cable trays, 
resulting in a slow-burning fire. There would be time to have fire-fighting 
equipment in the area before the fire endangered equipment in zone 4B, 
independent of the deluge and wet pipe systems protecting the open hatchway.  

2.2.2.3 Conclusion 

The airflow path, small combustible loading and combustible distribution in 
zone 4A and 4B, the existence of deluge and partial zone suppression systems 
to protect the boundary and equipment provide a level of-safety equivalent to 
20 feet separation with full zone suppression and detection. In addition, the 
detection systems provide early recognition of a slow-burning cable fire in 
the proximity of the hatchway in zone 3B to further assure manual measures to
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prevent the fire from propagating to zone 4A. An exemption to the requirement 
to provide a rated fire barrier at the hatch between zones 3B and 4B to 
separate redundant safe shutdown equipment is, therefore, fully justified.  

2.2.3 Boundary Exemptions Involving Fire Damper Installations 

2.2.3.1 Exemption Request 

An exemption is requested for the following DAEC fire zone boundaries, for 
fire damper installations which have not been tested in the specific installed 
configuration.  

Between Fire Zone and Fire Zone Fire Damper Identification 

1A 1C FD-010, FD-012 
7A 7C FD-021 
3B 4A FD-111 

2.2.3.2 Discussion 

The above zone boundaries are being upgraded to 3-hour fire-rated zone 
boundaries. The fire dampers purchased for these applications are 3-hour 
rated, UL listed and labeled. However, due to congestion and construction 
tolerances, these fire .dampers cannot be installed totally in "accordance with 
the conditions of their listing and the manufacturer's installation 
instructions" as required by NFPA 90A, article 3-3.7.2.1.  

Two types of deviation from manufacturer's instructions have been noted. Fire 
dampers FD-010 and FD-012 (Figure 2-9) are being installed on the surface of 
the fire barrier wall, which is extended to encompass the fire dampers by 
means of 3-hour rated fire retardant material. Similar details have been 
applied to several other fire dampers and accepted by the manufacturer.  
However, these dampers are two-section vertical dampers with a mullion 
separating the two sections. The manufacturer has noted that this damper 
arrangement, while it appears adequate, has not been tested in a surface
mounted configuration. Since the two-section dampers have been tested in fire 
walls; and single-section dampers, which are functionally identical to the 
two-section dampers, have been tested in a surface-mounted configuration as 
well as within walls; it appears to be neither cost-effective, timely, or 
informative to consider testing these fire dampers in the installed 
configuration. Further, since the fire dampers are within the extended fire 
barrier, it is not clear that such testing is necessary. For this reason, an 
exemption from the literal requirement of NFPA 90A, article 3-3.7.2.1 is 
requested for FD-010 and FD-012.  

Fire dampers FD-021 (Figure 2-10) and FD-111 (Figure 2-11) are installed 
within fire barriers, and were intended to be retained within the fire barrier 
by angles installed on the fire damper sleeve in accordance with the 
manufacturer's installation instruction. These angles serve a dual function; 
i.e., they provide continuity of the fire barrier for the clearance space 
between the wall penetration and the fire damper sleeve, and they provide for 
retention of the damper in the wall during unusual circumstances which could 
occur during and following a fire. UL uses a hose stream test to verify this
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retention (see UL 555). Due to a proximate wall on one side of each of the 
fire damper penetrations, it is impossible to install one of the eight 
specified angles. This is not an unusual occurrence, and the damper 
manufacturer reports that sporadic testing of this situation has been 
performed. It is unclear, however, that this testing for specific cases can 
be applied to similar, non-identical cases. For this reason, an exemption 
from the literal requirement of NPFA 90A, article 3-3.7.2.1 is requested for 
FD-021 and FD-111. The remaining angles are clearly adequate for retention of 
the damper within the wall. Therefore, the functionality of the fire barriers 
and the fire dampers remains unimpaired.  

2.2.3.3 Conclusion 

Based on the logic presented above, which demonstrates that fire barrier 
continuity and fire damper functionality are not compromised; the minor 
exemption requests for fire dampers are fully justified.  

2.2.4 Boundary Exemptions No Longer Needed 

2.2.4.1 Exemption Clarification 

Iowa Electric has previously been granted exemptions from the requirements to 
upgrade fire dampers in the boundaries between fire zones 7B and 7C, 10B and 
10A, 10B and 10E, 10B and 11A, as well as 10D and 10F. Based on the 
discussion contained in Section 2.2.4.2, these exemptions are no longer 
required to meet the requirements of Appendix R, Section III.G.  

2.2.4.2 Discussion 

Fire Zone 7B-7C Boundary 

Post-fire safe shutdown for zone 7B is achieved using Division II systems 
located entirely outside the zone. There are no Division II cables or 
equipment in the zone.  

Zone 7C has a Division I safe shutdown path. Based on the low fire loading in 
7B, an exemption (Reference 7) was received from the requirement to upgrade 
fire dampers in the boundary; however, because of the high fire load in 7C, 
Iowa Electric determined (in Reference 3) that the same boundary must be 
upgraded. Because zones 7B and 7C are in opposite divisions, the 1-1/2-hour
rated fire dampers in the wall are being replaced with 3-hour-rated dampers 
(DCR 1207).  

Fire Zone 1OB-10A, 1OB-10E, and 1OB-11A Boundaries 

Zone 10B contains the Division II 125 V batteries. Safe shutdown can be 
achieved using the redundant Division I batteries located in zone 10D.  

Based on reevaluation, it has been determined that zone 10A contains no safe 
shutdown equipment, and zones 10E and 11A are of the same division as 10B.  
Therefore, the boundaries between these zones and 10B do not require 
upgrading.
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An exemption was granted for dampers in these zone boundaries based on low 
fire loading (Reference 7). Because the boundaries of zone 108 do not require 
upgrading, this exemption is unnecessary.  

Fire Zone 1OD-10F Boundary 

Zone 100 contains the Division I 125 V batteries. Safe shutdown can be 
achieved using the redundant Division II batteries located in zone 10B.  

Based on reevaluation, it has been determined that zone 1OF contains the same 
division safe shutdown systems as 10D.  

An exemption was received for the existing "B" label fire dampers in the 
boundary to zone 10F. Because the boundary does not require upgrading, this 
exemption is not needed.  

2.2.4.3 Conclusion 

As a result of reevaluation, or modification, exemptions granted for fire 
dampers in the boundaries between fire zones 78 and 7C, 10B and 10A, 10B and 
10E, 10B and 11A, as well as 10D and 1OF are no longer required.

20



3.0 PROTECTION OF EXPOSED STRUCTURAL STEEL FOR RATED FIRE BARRIERS 

Iowa Electric met with NRC (Chemical Engineering Branch) reviewers in Bethesda 
on September 5, 1984 to discuss the exemptions contained in this submittal.  
In that meeting, Iowa Electric proposed numerous exemptions from the 
requirement to protect structural steel forming part of or supporting required 
fire barriers. The basis for these proposed exemptions was that the peak 
temperature of the structural steel would not exceed the critical temperature 
of 11000 Farenheit when exposed to fires postulated in the DAEC Fire Hazards 
Analysis (Reference 2). The basis for the critical temperature of 1100F is 
explained in NRC Generic Letter 83-33. Structural steel associated with 
required fire barriers and found to exceed 1100F has already been protected.  

However, the peak temperature calculations performed by Iowa Electric did not 
explicitly model local temperature effects due to the spatial relationship of 
combustible material to structural steel, flame plume effects, or fire zone 
ventilation. At the meeting, the NRC reviewers indicated that these local 
effects would need to be considered and that the approach used by Philadelphia 
Electric's Limerick Plant had been reviewed and found to be acceptable.  

Iowa Electric is currently re-performing the peak steel temperature 
calculations using the Limerick methodology. The expected results are that 
the structural steel analyzed will not exceed the 1100F critical temperature.  
If the calculations indicate that exposed structural steel forming part of or 
supporting required fire barriers will experience peak temperatures above 
11000F, that portion of the structural steel which exceeds 1100F and is 
required to maintain fire barrier integrity will be protected.  

A report describing the method of calculating peak structural steel 
temperatures and summarizing the results of the structural steel evaluation 
will be sent to the NRC by October 31, 1984.  

3.1 Exemption Requests: Protection of Structural Steel 

Section III.G.2.a states that structural steel forming a part of or supporting 
fire barriers shall be protected to provide fire resistance equivalent to that 
required of the barrier. Iowa Electric hereby requests exemptions from this 
requirement for the boundaries listed in Table 1.  

Discussion 

As described above, the exposed structural steel associated with these 
boundaries will be re-analyzed using the Limerick methodology. In many cases, 
the boundaries will be analyzed in one direction only because the steel is 
already protected on one side by concrete, as is the case with fire zone 
floors. If the re-analaysis indicates that structural steel required to 
maintain the boundaries listed in Table 1 will exceed 11000F, Iowa Electric 
will protect that portion of the steel which exceeds 1100 0F.  

These exemption requests are based upon the guidance of Generic Letter 83-33 
and a method of analysis approved by the NRC. Considering the fact that 
structural steel that exceeds 1100F will be protected, the remaining 
unprotected structural steel provides adequate assurance that the integrity of 
the fire barriers of Table 1 will be maintained and the exemptions are, 
therefore, justified.
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Table 1 

STRUCTURAL STEEL EXEMPTION SUMMARY

Zone

From 

1C 

1D 

2A/2B 

2D 

3A/3B 

7E 

8F, 8H 

10B, 10C, 
10D, 10E, 
1OF 

11A 

16A, B 

16F 

17A, B 

17C, D

To 

2A/2B 

2A/2B 

3A/3B, 3C, 3D 

3A/3B 

4A/4B 

8F, 8G, 8H, 8J 

8H, 8F 

11A 

12A 

16B, A 

16A, B 

17B, A 

17D, C

Note 1: Wall in questions is 3-hour rated and the structural steel (if any) 
is protected. The concern is that the ceiling above could fail 
thereby causing the required fire barrier to fail. Exemption is 
being requested from protecting that structural steel supporting the 
ceiling above the wall which will not exceed 1100F during the 
appropriate postulated fire.
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Description 

Partial first floor ceiling structure 
(northeast corner) 

Partial first floor ceiling structure 
(southeast corner) 

Second floor ceiling structure 

Partial second floor ceiling structure 

Third floor ceiling structure 

Ceiling structure below diesel generators 

Diesel generator room ceilings above common 
rated boundary (Note 1) 

Essential switchgear and battery rooms.  
Ceiling structure 

Cable spreading room ceiling structure 

Pumphouse adjoining rooms, el 746'-6" 

Pumphouse sump ceiling 

Intake structure ceiling steel penetrating 
rated wall (Note 1) 

Intake structure ceiling steel penetrating 
rated wall (Note 1)
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