
TENNESSEE VALLEY AUTHORITY 
CHATTANOOGA. TENNESSEE 37401 

5N 1578 Lookout Place 

'JAN 06 1989 
U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, D.C. 20555 

Gentlemen: 

In the Matter of ) Docket Nos. 50-327 
Tennessee Valley Authority ) 50-328 

50-390 
50-391 
50-438 
50-439 

RESPONSE TO THE EXPEDITIOUS ACTIONS OF GENERIC LETTER 88-17, LOSS OF DECAY 
HEAT REMOVAL FOR SEQUOYAH, WATTS BAR, AND BELLEFONTE NUCLEAR PLANTS 

On November 3, 1988, TVA received NRC Generic Letter 88-17 dated October 17, 
1988, addressed to all holders of operating licenses or construction permits 
for pressurized water reactors (PWRs). The actions recommended by NRC were 
divided into two phases: expeditious actions and programmed enhancement 
actions. The response to the expeditious actions for Sequoyah is provided in 
enclosure 1. A response to the programmed enhancement actions for Sequoyah 
will be provided on or about February 2, 1989.  

Because of the construction and deterred statuses of Watts Bar and Bellefonte, 
respectively, a response to the expeditious actions will not be provided.  
Instead, a one-phase program to address both the expeditious actions and 
programmed enhancement actions will be pursued for Watts Bar and Bellefonte.  
A scope of the action plan to address the recommendations in the generic 
letter for Watts Bar will be provided along with Sequoyah's programmed 
enhancement response noted above. The response to the generic letter for 
Bellefonte will be provided one year before fuel load.  

The commitments made in this letter are delineated in enclosure 2. If there 
are any questions concerning this issue, please telephone M. K. Brandon at 
(615) 751-8076.  

Very truly yours, 
TNN E A EY AUTHORITY 

R. L. Gridle , Manager 01 ic.39.3 :•9o(sIS Nuclear Li cnsing and 
FDR AD0'.: Regulatory Affairs 

Enclosures ilk 
cc: See page 2 
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cc (Enclosures): 

Ms. S. C. Black, Assistant Director 
for Projects 

TVA Projects Division 
U.S. Nuclear Regulatory Commission 
One White Flint, North 
11555 Rockville Pike 
Rockvllle, Maryland 20852 

Mr. F. R. McCoy, Assistant Director 
for Inspection Programs 

TVA Projects Division 
U.S. Nuclear Regulatory Commission 
Region II 
101 4arietta Street, NH, Suite 2900 
Atlanta, Georgia 30323 

Sequoyah Resident Inspector 
Sequoyah Nuclear Plant 
2600 Igou Ferry Road 
Soddy Daisy, Tennessee 37379 

U.S. Nuclear Regulatory Commission 
Watts Bar Resident Inspector 
P.O. Box 700 
Spring City, Tennessee 37381



ENCLOSURE I 
SEQUOYAH NUCLEAR PLANT 

RESPONSE TO EXPEDITIOUS ACTIONS OF 
GENERIC LETTER 88-17 

ITEM 1. "Discuss the Diablo Canyon event, related events, lessons learned, 
and implications with appropriate plant personnel.- Provide traininq 
shortly before entering a reduced inventory condition." 

RESPONSE: The training specified in the generic letter will be provided to 
the Sequoyah operations personnel before entry into the next 
reduced inventory condition, which is currently scheduled toward 
the end of January 1989. A briefing to the inaintenance and 
mnodifications personnel on the sensitive nature of operations and 
the Importance of avoiding actions that could potentially perturb 
the reactor coolant system (RCS) and the residual heat removal 
(RHR) system during this phase of operation will be provided in the 
shift turnover meetings before entry into a reduced inventory 
window in the unit 2 cycle 3 refueling outage.  

ITEM 2. "Implement procedures and administration controls that reasonably 
assure that containment closure will be achieved prior to the time at which a core uncovery could result from a loss of DHR coupled with an 
inability to initiate alternate cooling or addition of water to the 
RCS inventory. Containment closure procedures should include 
consideratiorn of potential steam and radioactive material release 
from the RCS should closure activities extend into the time boiling 
takes place within the RCS. These procedures and administrative 
controls should be active and in use: 

(a) prior to entering a reduced RCS inventory condition for NSSSs 
supplied by Combustion Engineering or Westinghouse, and 

(b) prior to entering an RCS condition wherein the water level is 
lower than four inches below the top of the flow area of the hot 
legs at the junction of the hot legs to the RV for NSSSs 
supplied by Babcock and Wilcox, 

and should apply whenever operating in those conditions. If such 
procedures and administrative controls are not operational, then 
either do not enter the applicable condition or maintain a closed 
containment." 

RESPONSE: Procedures and administrative controls are being developed and 
procedure changes are being made to reasonably ensure containment 
closure can be achieved within the time at which a core un,.z'very 
could result from a loss of RHR coupled with an inability to 
Initiate alternate cooling or addition of water to the RCS 
Inventory. These procedures will establish a single containment 
barrier. The number of containment penetrations open during the 
reduced inventory phase of the outage will be held to the minimum



needed to support necessary acti.ities. Any work that involves an 
open penetration will have a predetermined action plan for 
reestablishing containment closure. Administrative procedures will 
ensure that Sequoyah operators are cognizant of all open 
penetrations and that the appropriate personnel will bq notif;ed to 
initiate containment closure within the timeframe discussed above.  

Any closure activity that requires work to be performed inside 
containment will be performed in an expeditious manner. If the 
duration of these activities is longer than the time to ICS 
boiling, then precautions will be preplanned to facilitate 
habitation in the expected environment. These precautions include 
the availability of one train of upper containment coolers and the 
dispatching of radiological control personnel to provide monitoring 
and guidance and appropriate radiation prctection measures. Other 
closure activities that can be performed outside containmcnt will 
be commenced on a schedule that will provide closure before core 
uncovery.  

In addition to this effort to establish containment closure, 
Sequoyah plans to maintain the availability of one train of 
hydrogen igniters and one air return fan to help preclude the 
accumulation of potentially explosive concentrations of hydrogen 
during a severe accident scenario. These measures are being taken 
for the short term and may be discontinued when our programmed 
enhancements are implemented.  

Sequoyah is taking an exception to these containment closure 
requirements when the reactor vessel head is being reinstalled 
after refueling. The exception has been discussed with the Reactor 
Systems Branch of NRC. To minimize the potential of degradating 
the sealing system between the reactor vessel and its head, 
Westinghouse has recommended that the RCS level be lowered to four 
to five feet below the flange before reinstalling the head. This 
Westinghouse recommenoation is applicable to thnse plants like 
Sequoyah that have an "inverted top hat" style of upper reactor 
internals. Because the definition for reduced inventory in the 
generic letter is three feet below the reactor vessel flange, the 
installation of the vessel head, in accordance with Westinghocise's 
recommendation, would put Sequoyah into a reduced inventory 
status. It is TVA's understanding that reduced inventory was 
defined as such to allow licensees to engage in head removal and 
installation activities without invoking the generic letter 
recommendations. Therefore, for the purpose of reinstalling the 
vessel head after refueling, Sequoyah will not implement the 
above-described administrative controls for containment closure as 
long es the RCS level does not drop five feet below the reactor 
vessel flange. The other recommendations in the generic letter 
regarding in,'ependent level instrunentation and additional sources 
of coolant i-jection will be met any time the RCS is below three 
feet of the eactor vessel flange.



ITEM 3. "Provide at least two independent, continuous temperature indications 
that are representative of the core exit conditions whenever the RCS 
is in a mid-loop condition and the reactor vessel head is located on 
top of the reactor vessel. Temperature indications should be 
periodically checked and recorded by an operator or automatically and 
continuously monitored and alarmed. Temperature monitoring should be 
performed either: 

(a) by an operator in the control room (CR), or 

(b) from a location outside of the containment building with 
provision for providing immediate temperature values to an 
operator in the CR if significant changes occur. Observations 
should be recorded at an interval no greater than 15 minutes 
during normal conditions." 

RESPONSE: At least two incore thermocouples will be maintained available at 
all times (except as noted below) when the FkCS is in a mid-loop 
condition and the reactor head is in place with irradiated fuel in 
the reactor vessel.  

Monitoring of the core exit temperature will be procedurally 
controlled. Under normal conditions, the core exit temperature 
will be recorded by an operator on a data sheet at the frequency of at least once every hour. The core exit temperature is accessible 
from the plant computer in the main control room (NCR). These 
temperature readings can be monitored more frequently if deemed 
appropriate during an off-normal situation.  

Because the therimocouples at Sequoyah are connected through the vessel head, there will be time periods just before head removal 
and just after head replacement when incore temperature monitoring 
will not be available. Procedural changes are being made to 
minimize the time that this condition will exist.  

ITEM 4. "Provide at least two independent, continuous RCS water level 
indications whenever the RCS is in a reduced inventory condition.  
Water level indications should be periodically checked and recorded 
by an operator or automatically and continuously monitored and 
alarmed. Hater level monitoring should be capable of being performed 
either: 

(a) by an operator in the CR, or 

(b) from a location other than the CR with provision for providing 
immediate water level values to an operator in the CR if 
significant changes occur. Observations should be recorded at 
an interval no greater than 15 minutes during normal conditions." 

RESPONSE: Indication of water level in the reactor vessel while in a reduced 
inventory condition will be continuously provided in the MCR by at 
least two of three different instruments. These instruments will 
provide adequate range and accuracy for controlling the RCS level.  
The reactor vessel level indication system (RVLIS) upper plenum 
trains A and B will provide wide range level indication that spans



from the top of the head to the bottom of the hot leg. Train A 
provides a continuous recorder output in the MCR. At least one 
train of the RVLIS upper plenum will be in service. Narrow-range 
indication, a 48-inch span from the bottom of the hot leg and up, 
will be provided by a temporary differential pressure transmitter 
tapped off a RVLIS hot leg sense line and vented to the 
atmosphere. This narrow-range level is also recorded in the MCR 
and will provide the accuracy needed during mid-loop. Independent, 
wide-range level monitoring is provided by a hard-piped sight 
glass. Narrow range indication will be provided in the MCR from 
this sight glass by a camera arrangement. The sight glass is 
tapped off a crossover leg and vented to containment atmosphere.  
If the sight glass were to become inoperable, a tygon hose can be 
aligned to the same crossover loop tap. A procedure will be in 
place that will require recording of the sight glass reading on a 
frequency no greater than every hour.  

ITEM 5. "Implement procedure5 and administrative controls that generally 
avoid operations that deliberately or knowingly lead to perturbations 
to the RCS and/or to systems that are necessary to maintain the RCS 
in a stable and controlled condition while the RCS is in a reduced 
inventory condition.  

If operations that could perturb the RCS or systems supporting the 
RCS must be conducted while In a reduced inventory condition, ther, 
additional measures should be taken to assure that the RCS will 
remain in a stable and controlled condition. Such additional 
measures include both prevention of a loss of DHR and enhanced 
monitoring requirements to ensure timely response to a loss of DHR 
should such a loss occur." 

RESPONSE: Sequoyah has a dedicated work control group that plans and 
schedules all activities during a refueling outage. The procedures 
by which they plan and schedule these activities are being revised 
to irclude precautions on scheduling activities that could lead to 
perturbations to the RCS or the RHR system while the RCS is in a 
reduced inventory condition. All work scheduled during the reduced 
inventory phase will be reviewed in light of the above concern. No 
work will be scheduled that could perturb the RCS or RHR systems, 
unless increased monitoring and enhanced communication are in place.  

ITEM 6. "Provide at least two available or operable means of adding inventory 
to the RCS that are in addition to pumps that are a part of the 
normal DHR systems. These should include at least one high pressure 
injection pump. The water addition rate capable of being provided by 
each of the means should be at least sufficient to keep the core 
covered. Procedures for use of these systems during loss of DHR 
events should be prcvided. The path of water addition must be 
specified to assure the flow does not bypass the reactor vessel 
before exiting any opening in the RCS." 

RESPONSE: Two available or operable means will be provided for adding 
inventory to the RCS at all times when the RCS is in a reduced 
inventory cooidition. The flow path or paths for these sources will 
be "protected" during reduced inventory to ensure their 
availability. Administrative controls will be implemented to



ensure the required means are maintained during a reduced inventory 
condition. Procedures for use of these systems In the event of a 
loss of RHR will be in place before entry into a reduced RCS 
inventory.  

Calculations have been performed to determine the flow rate 
necessary to make up the boiloff that would occur following loss of 
RHR with no additional means for cooling. TVA will verify that the 
means selected to provide this function can provide adequate flow 
to prevent core uncovery.  

Two of the following six sources will be used to provide makeup.  
These sources are two safety injection pumps, two centrifugal 
charging pumps, gravity feed from the refueling water storage tank 
(RWST), or possibly some other source--provided that the flow from 
the selected source is adequate and a reasonably reliable flow path 
is available. The selection of the two sources will depend on the 
scheduling of activities that would imipact the availability of the 
source.  

ITEM 7. . . Implement procedures and administrative controls that 
reasonably assure that all hot legs are not blocked simultaneously by 
nozzle dams unless a vent path is provided that is large enough to 
prevent pressurization of the upper plenum of the RV. See references 
1 and 2." 

RESPONSE: Procedures are being revised to require verification of adequate 
RCS hot-side ventilation before installinq each hot leg nozzle dam 
and to ensure administrative controls exist to maintain the vent 
path(s) open.  

Any time nozzle dams are installed that block all hot legs or there 
is an opening (greater than one square inch) in the cold side of 
the RCS, an adequate vent will be provided to prevent 
pressurization of the upper plenum of the reactor vessel. TVA has 
calculated the vent sizes needed to prevent upper plenum 
pressurization because of core boiling that could lead to premature 
core uncovery when a cold-side opening exists in the RCS. Sequoyah 
is also evaluating the acceptability of taking credit for the 
reactor vessel head as a vent path when the head has been 
detensioned and nozzle dams are installed.  

ITEM 8. . . . Implement procedures and administrative controls that 
reasonably assure that all hot legs are not blocked simultaneously by 
closed stop valves unless a vent path is provided that is large 
enough to prevent pressurization of the RV upper plenum or unless the 
RCS configuration prevents RV water loss if RV pressurization should 
occur. Closing cold legs by nozzle dams does not meet this 
condition." 

RESPONSE: -he Sequoyah nuclear steam supply system design does not employ 
loop stop valves; therefore, this recommendation is not applicable.
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ENCLOSURE 2 
LIST OF COMMITMENTS 

REGARDING GENERIC LETTER 88-17 
FOR THE 

SEQUOYAH, WATTS BAR , AND BELLEFONTE NUCLEAR PLANTS 

Watts Bar Nuclear Plant 

A scope of the action plan to address the recommnendations in the generic 
letter for Watts Bar will be provided on or about February 2, 1989.  

Bellefonte Nuclear Plant 

The response to the generic letter for Bellefonte will be provided one year 
before fuel load.  

Sepuoyah Nuclear Plant 

1. Response to the programmed enhancement actions for Sequoyah will be 
provided on or about February 2, 1989.  

2. The training specified in the generic letter will be provided to the 
Sequoyah operations personnel before entry into the next reduced 
inventory condition, which is currently scheduled toward the end of 
January 1989.  

3. A briefing to the maintenance and modifications personnel on the 
sensitive nature of operation and the importance of avoiding actions that 
could potentially perturb the RCS and the RHR system during this phase of 
operation will be provided in the shift turnover meetings before entry 
into a reduced inventory window in the unit 2 cycle 3 refueling outage.  

4. Revise or develop procedures and administrative controls to reasonably 
ensure containment closure can be achieved within the time at which a 
core uncovery could result from a loss of RHR coupled with an inability 
to initiate alternate cooling or addition of water to the RCS inventory.  

5. Before entry into a reduced inventory condition, revise procedures that 
control work that involves open containment penetrations during reduced 
inventory operations to provide a predetermined action plan for 
establishing containment closure.  

6. Before entry into a reduced inventory condition, establish procedures 
that will ensure that Operations is cognizant of all open penetrations 
during reduced inventory and that appropriate notice will be given to 
initiate closure actions following a loss of RHR.  

7. Before entry into a reduced inventory condition, revise procedures to 
maintain a train of upper compartment coolers available during reduced 
inventory and to provide guidance on their use.



8. Before entry Into a reduced inventory condition, revise procedures to 
notify the Radiological Control group to provide environmental monitoring 
for closure activities as appropriate.  

9. Before entry into a reduced inventory condition, revise procedures to 
maintain the availability of one train of hydrogen igniters and one air 
return fan and to provide guidance on their use.  

10. Before entry into a reduced inventory, revise a procedure to ensure that 
at least two incore thermocouples will be maintained available as long as 
possible when in a mid-loop condition.  

11. Before entry into a reduced inventory condition, revise procedures to 
require periodic monitoring of the core exit temperature.  

12. Before entry into a reduced inventory condition, revise procedures to 
ensure that indication of water level in the reactor vessel while in a 
reduced inventory condition will be continuously provided by at least twc 
independent instruments.  

13. Before entry into a rediiced inventory condition, revise procedures to 
require periodic monitoring of the RCS level while in a reduced inventory 
condition.  

14. Before entry into a reduced inventory condition, revise the procedures by 
which the W'ork Control Group plans and schedules outage activities to 
include precautions on scheduling activities that could lead to 
perturbations to the RCS or the RHR system while the RCS is in a reduced 
inventory condition and to provide for increased monitoring and enhanced 
communication if these activities cannot be avoided.  

15. Before entry into a reduced inventory condition, revise procedures to 
require two available or operable means for adding inventory to the RCS 
at all times when the RCS is in a reduced inventory condition.  

16. Before entry into a reduced inventory condition, revise procedures to 
provide guidance for use of these standby sources in the event of a loss 
of RHR while in a reduced RCS condition.  

17. Before entry into a reduced inventory condition, revise procedures to 
require the provision of adequate RCS hot-side ventilation before 
installing each hot leg nozzle dam or when there is cold-side opening.


