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Tennessee Va:rey Authonty ' .. ' - - '. - 

Aug'..1st 9, 2002 

10 C?R 50.90 

U.S. Nuclear Regula~ory Comm~ssior. 

ATT~: Document Control Desk 
Washington, D.C. 20555-000~ 

Gentlemen: 

In the ~atter of Docket Nos.50-327, 328, 39C 
Tennessee Valley A~:~oYity 

SEQUOYAH (SQN) AND WATTS BAR (WEN) NUCLEAR PLANTS - REQUEST 
FOR RISK-INFORMED INFORMATION RE: TRITIUM PRODUCTION PROGRAM 
(TAC NO. MB1884) 

The purpose of thlS le~ter is to Yespond to KRC questicns 
provided in a lette~ da~ed ~uly 29, 2002. ~his ~nformat~on lS 

being provided :0 s~Fpo~~ :he ongoi~g KRC review of WBN a~d 

SQN License Ame~dme~t Reques:s su~~i::ed by TVA on August 20, 
2001, and SeptembeY 21, 20C1, respec:lvely. TVA has separated 
the responses lnco two enclosures. E~closure 1 provides the 
SQN responses. Enclosure 2 provides the W3N responses. 

Enclosure 
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~here are no ~eg~laco~y =Gn~i~~e~t3 :~~d9 ~'jr cnlS let:e~. ~~e 

delay in submicting :~i3 ~n£orTa:ion ~as =cordina:ed v:a 
telecon with the NRC s:a~~ on A~0~st -, 20J2. T~ you have any 
questions, please CO:l.t.3.ct ~.e a:: :,;23, '7=':'··25C'8. 

Sincerely, 

!f;f!;J~u~L 
Manager 
Nuclear Licensing 

S\.lbsc~ibed and sworn to )Jefor'1 me 
on thlS q% day of U.A-,-C\LL.vf 

~·clli~ ll_,~_~~~=\""' _ 
ary Puillc 

My Commission expires 

Enclosures 
cc: See page 3 
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cc (:;:cclosuresl; 
NRC Reside~t I~spe2~o~ 

Sequoyah 3a~ ~~2lea~ ?la~:
 

2600 Igou Ferry Roac
 
Soddy Daisy, Te~Dessee 27379-3624
 

NRC Resident ~nspector
 

Watts Bar Nuc~ear Plan~
 

1260 Nuclear Plant Road
 
Spring Ci~y, Tennessee 37381
 

Mr. Ronald W. ~err.an, Senlor Project ~ar.age~ 

U.3. Nuclear Regulatory Co~mission
 

MS 08G9
 
One White Flint North
 
11555 Rockville Pike
 
Rockville, Maryland 20852-2739
 

Mr. L. Mark ?adovan, Senior Project Manager 
U.S. Nuclear Reg~latory Commission
 
MS 08G9
 
One White Flint North
 
11555 Rockville Pike
 
Rockville, Maryland 20852-2739
 

U.S. Nuclear Re9u~atory Commission
 
Region II
 
Sam Nunn Atla~ta Federal Center
 
61 :orsyth S:., SW, Suite 23T85
 
Atlanta, Georgia 30303-8931
 



ENCLOSURE 1 
SEQUOYAH NUCLEAR PLANT (SQN)• RESPONSES 

1.	 Please provide the SQN maintenance rule program (a) (2) 
performance criteria for the follQwi~g systems: 

A. Emergency Diesel Generators (EDGs) 
B.	 Turbine Driven Auxiliary Feedwater Pump 
C.	 Emergency 125 VDC Supply 
D. Emergency 120 VAC Supply 
E.	 Hydrogen Igniters 
F.	 Containment Air Return Fans 
G. Emergency Raw Cooling Water (ERCW) 
H. Ice Condenser 

TVA	 RESPONSE 

The maintenance rule program (a) (2) performance crite~ia 

for the systems listed above is as follows: 

A.	 Emergency Diesel Generators - Please note that the 
term Valid Fai:ure is equivalent to Functional 
Failure (FF) and Valid Test is equivalent to valid 
Demand. 

•	 Unavailability - No more than 2.5% for each DG 
average over a ~olling 24 months (438 hrs/24 
~onths) . 

•	 Function Leve~ 0nreliability - The DG targe~ 

rellabil~ty of 97.5% is met p~ovidedthe follow~ng 

trigger values a~e not reached: 

•	 3 co~i~ed func:ional :ailures (FFs) (start 
de~and and/o~ load ~un demand) out of 20 
co~bi~ed demands (all DCs combined) 

•	 4 combined FFs out of 50 combined demands (a:l 
DCs combined) 

•	 5 combined FFs out of 100 combined demands 
(all DGs combined) 

•	 4 FFs out of 25 demands (for each DG) 

•	 Component Level Unreliability - No more than 2 
Component (Pump) Failures (CFs) per Fuel Oil 
Transfer Pump per rolling 24 months. 
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B.
 

C. 

D. 

E. 

Turbine Driven A~xili2ry ?eej~a:2r Pump 

•	 7J:1a·\r~~_~_~b:'_l:tyr - ~':C ~~':;:-2 "=.-'""'.::.:-. 2. 5% pe~ trai:: 2:!: 

2~9 ~~s/yea~, based ~.~ 3 2~ ~0~:h r811i~9 

average ~hen yisk S~~~i~l=~~t. 

•	 Cr.re::'la:::,::.::':' t:.::' 
per ~r2~:1. 

Emergency ~25 VDC Supp:y 

•	 Unavailability - No more than 0.l94% or 17 
hours/year, based on a 12 ~or.t:.h rolling average 
(all modes and all Outage Risk Assessment 
Management (ORrlM) s~ates). 

•	 Unreliability - No more t~an one FF of a vital 
bat~ery or vital battery board per 24 monr.hs. 

Emergency 120 VAC Supply 

•	 Unavailability - No more than 16.4% or 60 
days/year,	 based on a 12 month rolling average 
(all modes and all ORAM states) . 

•	 Unreliability - No more than four FFs of a 120 
VAC vital instrument power board per 24 months. 

Hydrogen =gr.ir.ers 

•	 Unavailabilir.y - No more ~han 0.95% average 
ur.availabili~y per un::.t:. during a rolling 24
mont~ interval when risk significant (Modes 
1&2). The Lmction is unavailable whenever 
there are no functional igniters in one or more 
of the 34 zones. 

•	 Unreliability - No more than 1 FF per unit 
during a rolling 24-month interval. A FF in 
Modes 1 & 2 is 1) a loss of two igniters in the 
same zone, or 2) a loss of any combination of 
three or more igniters in any combination of 
zones. When in State 11 or 12, a FF is the loss 
of either Train A or Train B. 
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, r.	 Contai~~en: Air Ret~rD ?~n3 

•	 Cna7a:labi:ity ~ ~c ~2~~ :~~n J.28% per traln 
e\.;·e::y 24 mon:r.s ",':[:2:-: :-:~~ s:",:Jr:::::::a:1~ (~1odes :'::.:2 

aD:l O~\l S:a.: es ::. &2' . 

•	 ~nre:lab~2i:! - ~:~ ~o~~ :~~:1 2~e ?? per t~ai~ 

every 24 ~ontts. ~ FF :3 je~lned as a fa~1~r2 o~ 

the :~ain t8 S~3r~ O~ c~e~ate as ~eq~ired. 

G.	 Emergency Kaw Ccoling Water (CKCW) 

•	 Unavailability - Trair. Level - ~o mere than 2.7% 
per train per 24-month rolling average. 

•	 UDreliabil~ 

•	 Train/Functional Level - ~o more than two FFs 
per train per 24 mon:~s. 

•	 Componen~ (ERCW P~mp) Level - No more than one 
failure per pump per 24 months. 

H.	 Ice Condenser 

•	 Unavailability - In Mode 1, no actual unplanned 
capability loss events attributable to the ice 
condenser syste~ are permitted in a rolling 24 
month interval. In Modes land 2 or GRAM states 1 
and 2, no unavailability ttat if it had occurred 
at ::'00% power, it would ~ave caused a greater than 
20% power loss. 

•	 ~nreliabilicy - Ko failure of a required flow path 
is permitted in a rolling 24 ~onth interval. 

•	 Condition

•	 No more than one failure to maintain the ice 
bed temperature at or below 27°p during Modes 
1 and 2, ORAM States 1 and 2, and States 11 
and 12 when reqUired is permitted in a rolling 
24 month period. 
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~o failure ~o ~ai----- --g i~s'~~ 

mass is peYm:t:ed l~ a ~~~~i~S 24 
interval wher. requ:rea. 

• ~ .... I.- Ll ....... 1 ..... .:;./4 __, ........ '- _ ...... ':j ..... .8.::1Sl3
 

te:~aboYace cc~ce~:~3:::~ 3~~ ~~cpe~ ~a~ge ~

p~ as defi~e~ :n L:: ~. ~ .~.3 18 ~e~~~~tej :~ 

2.. ~:).2. =- i r::; 2 -; ~18::' c::-. ~.:-~: e :--.. 3. ~ • 

2.	 Are any of the above systems currently in maintenance 
rule program (a) (1) status and if so why? 

TVA RESPONSE 

None of the systems listed ir. Item l are curren~:y in 
maintenance rule program (a) (1) stat'.ls. 

3.	 How many EDG failures (failure-to-start and failure-to
run) have occurred in the previous 100 starts for each of 
the EDGe? 

TVA RESPONSE 

As of June 30, 2002, the nu~ber of EDG valid failures 
which have been recorded for the last 100 st?rts are as 
follows: 

Generator -

"2:;)G 1A 

EDG ~.:::> 
l -, 

EDG 2A 

EDG 23	 

Nurrber of Failures 

,-
0 

6* 

a 

*This data is co~sistent with the response to 
Question 2. As indicated in the response to Question 1, 
the trigger criteria for each individual Sequoyah EDG is 
4 FF out of 25 demands. The maximum number of valid 
failures per 25 demands EDG 2A has reached in the past 
is 2. 

4.	 Are any of the above EDG failures a common-mode failure 
of the SQN EDGs {i.e. were the other EDGs actually 
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unavailable because the root cause 
actually affected the other EDGs)? 

of the failed EDG also 

TVA RESPONSE 

_ ~esu~:e~~c~e of :he 

5.	 Do all reactor coolant pumps (RCPs) at SQN have the newer 
style high-temperature O-ring seals? If not, how many do 
not and on which unit? For those RCPs that do not have 
the new O-ring design, what is the schedule to replace 
them? 

TVA RESPONSE 

All Sequoyah RC?s curre~t~~ have tte h~gh ~emperature 0
ring seals installed. 

6.	 Does SQN conduct Severe Accident Management Guidelines 
(SAMG) drills and how often? 

TVA RESPONSE 

Severe Accident Management Guidelines (SAMG) training for 
SQN emergency preparedness teams normally consists of 
classroom instruction and a table top drill and are 
conducted annually with the teams being trained based or. 
a	 :our year rotatio~. 

7. How many failures of the ice condenser lower inlet 
doors have occurred during the previous two operating 
cycles (i.e. did not meet technical specifications 
surveillance requirements)? Are any of these failures 
attributed to floor upheaval/buckling causing door 
binding? Does Tennessee Valley Authority continue to 
monitor ice condenser floor growth from cycle-to-cycle? 

TVA RESPONSE 

Surveillance instructions performed during the past two 
refueling outages, Cycle lO and Cycle 11, for both 
Sequoyah Unit 1 and Unit 2 were evaluated for failures. 
Based on the data packages reviewed, all lower inlet 
doors met the Technical Specification surveillance
 
requirements.
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at 1.7 hours is 8.6C4. A: 1.7 ~o~~s co~e damage occurs 
when no secondary side ma~eup is available. The 
probability of no~-recovery a: 4 h8~rs is 0.275. At 4 
hours the statio~ ba:teries a~e Ge~le~ed. These DO~
recovery probabi:itles are based O~ :~e i~for~at~o~ i~ 

rmRSG/CR-5032. 

~ The probability o~ E~G/eme~?e~c~r ~-= ~~S ~ecove~y 

within 1.7 ho~~s o~ :/1 SOS ~s :'.39 3nd of :/2 SDSs IS 

0.536. The probabi~~ty o~ ~ecovery w~thi~ 4 hours of 
1/1 EDG is 0.50 and of 1/2 SDGs :s J.80. The basis for 
these probabilities 1S a site specific EDG recovery 
model. This model is described lD detail in Sect~cn 

3.3.3.4.3.2 of the individua: plant evaluation. 

9.	 What are the normal and emergency power supplies for the 
ERCW (intake structure) sump pumps? 

TVA RESPONSE 

All of the sump pumps at the ERCW pumping station are 
powered from the various ERCW Motor Control Center (~CC) 

boards. The building basement su~p pu~ps (not safety 
related) are powered from the MCC in their respective 
bays, the deck sump pump 1A is powered from the 1A ERCW 
480v MCC, the deck su~p pump IE is powered from the IE 
ERCW 480v MCC. All of the ERCW 480v MCC receive power 
from the 6.9 Kv Shutdown Boards, and are therefore Diesel 
backed. The deck sump pumps are safety related and 
remain loaded to the Diesel after blackout, the building 
basement sump p~mps are Don-safety related and are
 
therefore load-s~ripped ~pon blac~out.
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ENCLOSURE 2
 
WATTS BAR NUCLEAR PLANT (WBN) 

RESPONSES
 

1.	 Please provide the WBN maintenance rule program (a) (2) 
performance criteria for the following systems: 

A. Emergency Diesel Generators (EDGs) 
B.	 Turbine Driven Auxiliary Feedwater P~~p 

C.	 Emergency 125 VDC Supply 
D. Emergency 120 VAC Supply 
E.	 Hydrogen Igniters 
F.	 Containment Air Return Fans 
G.	 Emergency Raw Cooling Water (ERCW) 
H. Ice Condenser 

TVA	 RESPONSE 

Tne maintenance rule program (a) (2) perfor~ance crl~erla 

for the systems listed above is as :o:lows: 

A.	 Emergency Diesel Generators 

•	 Unavailabillty 

•	 No more than 2% for each DG averaged over a 
rolling 24 months (approximately 350 hours/24 
months) . 

•	 No more tha~ 0.1% for ~he fuel oil ~ransport 

support fu~ct:on for eacn EDG set averaged 
over a rolli~g 24 months (approxi~ately 17 
hours/24 months) 

•	 Unrel:ability 

•	 No ~ore than 1 fail~re of any of the fuel oil 
transfer pumps within a 24-month period. 

•	 Unreliability performance criteria for the EDG 
function is based on trigger values 
established as a result of 10CFR50.63. 
Nuclear Engineering established a target 
reliability of 97.5%. These trigger values 
are used as unreliability performance criteria 
for the Maintenance Rule as follows: 
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•	 3 cO~.Dinec tunc:. iO:-"la l £ 2':' J. ures :F?s / 

(sta~~ derna~d a~d/o~ 12ao rur. demand) OL~• 
of 20 co~ined demands (a1: DGs co~bined) 

B.	 Turbine Driven A~xl:iary Feed~a:er Puma 

•	 Unavailabilitv - ~o more than 2% per traln or 350 
hours/24 mont~s Dased on a 2~ ~onth rolling 
average. 

•	 Unreliabl:lty - No more than two FFs per traln in 
a 24-mon:h incerval. 

C.	 Emergency 125 \~C Supply 

•	 Unavailabi:ity (Battery Board) - No unavailability 
of the boards are allowed during power operation 
(0 hours). Addit~onally, no unavailability is 
planned a~ other times. This does not include 
swapping the battery with the spare battery, which 
includes a momentary loss of backup power. 

•	 Unreliability - No more than one FF of a vital 
battery or vi~al battery board per 24 month 
period. 

D.	 Emergency 120 VAC Supp:y 

•	 Unavailab:lity - Xo more than 0.274% or 48 
hours/i~verter/24 ~onths interval. The inverters 
are not reqL:red available during certain pre
analyzed cor.ditions durir.g outages. 

•	 Unreliability - ~o more thar. one FF per channel 
per 24-month interval. 
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month inter~al. ?un2tio~al 
• 

E.	 Hydrogen Is~~~ers 

• UnavailaDili~y - ~o ~ore ~~a~ 7 days (168 r-oJrs)
 
d~rir.g a 24 ~o~:~ per~cc :Xcjes : & 2:. ~je
 

sys~em w~l: ~e oo~sldered u~ava::a~:e duri~S
 

periods ~~ :~~l=h :~e~e 3re ~2 f~~c:~c~a: :9~:te~5 

~n o~e 8r ~:~e == ~~e ~-; zs~e5. 

2~-

fa:1Jre is defined as 
any	 failure or co~blna~~o~ tr.ereof tha~ results ~~ 

the	 loss of 19~1tior. capao:llty :n any of the 34 
zo~es. 

•	 Suppleme~tal component level perfor~ance criteria 
is no more than three igniter fallures in a 24
month interval. 

F.	 Containment Alr ~eturn Fans 

•	 Unavailability - No more than 1% per train per 24
months (approximately 175 hrs/train/24-months) 
reporting period. 

•	 Unreliability - ~o more than one FF per train per 
24-month lnterval. Functional failure is defined 
as a failure of the fans to start or operate as 
required. 

G.	 Emergency Raw Cooling Water (ERCW) 

•	 Unavailabilit~ - The train unavailabi:ity 
perform3nce	 c~~teyia for ~odes 5 and 6 is :.4% 
(approx~mately 245 hours/24-~onths). RiSK 
consideratior.s preclJde the elective removal 0: 
either ERCW trair. :rom service during power 
operation. However, routine pump surveillance 
testing involves cross-tying of the trains ror 
brief periods. The test instructions have been 
reviewed against the reqJirements for operator 
recovery from planned maintenance. It was 
determined that cross-tying of trains for 
performance of the pump test does not require 
maintenance rule unavailability. 
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•	 UnreL.aoil::' ty 

•	 Trai~ [eve: - ~~ ?Fs ~e= :=al~ ~l:~l~ a 24
1':"",0:1::::: :r.:-=-=-;2..1 . 

• 

pU~pSJ 3~~~1~ers, 3~d :=a·:e~:~g ~a:er 

screens) 

H.	 Ice Condenser 

•	 Unavailabil~ty - No u~p:anned capability loss 
atcributable :0 the ice c0nde~ser is permitted ln 
a rolling 24-month interval. 

•	 Unreliabl~ity-

•	 No FF due co loss of the minimum required flow 
path through :::he ice bed within an opera~ing 

cycle. 

•	 No FFs wlthin an operating cycle where the 
minimum to~al ice mass is found to be less 
than chac specified by the Technical 
Specification, and 

•	 No instances within an operating cycle in 
which ~he average boron cor.centra~ion or pE of 
t~e samp~e ~s :ound :0 be less than that 
spec::led by the Technical Specification 

•	 Conditicr. 

•	 Not more than one failure to maintain the mean 
ice bed temperature below 27°F is permitted 
within a 24 month interval. 

2.	 Are any of the above systems currently in maintenance 
rule program (a) (1) status and if so why? 

TVA	 RESPONSE 

The	 Auxiliary Feedwater (AFW) system is in (a) (~) status. 
However, this is due to a star: logic issue on the motcr 
driven AFW pumps which has since been resolved. At this 
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time, chis equipment _~ b~:~~ ~o~::o~ed fer ~e~o~a~ :~o~ 

(a) (1) status which is p~ojec~ed for 4~h quarce~ ?Y03. 
The Turbine Driven A?W ?u~p is ~o~ ~n (a) (1) sta~us. 

3. How many EDG failures (failure-to-start and failure-to
run) have occurred in the previous 100 starts for each of 
the EDGs? 

TVA RESPONSE 

As of June 30, 2002, ~r.e nu~be~ of 2DG valid :allu~es 

which have been recorded :oc ~je :a8: 100 sta~cs are as 
follows: 

Generator Number of ?ailures 

DG 

DG 

DG 

DG 

lA-A: 

13-B: 

2A-A: 

2B-8: 

I 
i 

1 

0 

1 

0 

~ 
I 

4.	 Are any of the above EDG failures a common-mode failure 
of the WBN EDGs (i.e., were the other EDGs actually 
unavailable because the rcot cause of the failed EDG also 
actually affected the other EDGs)? 

TVA RESPONSE 

None of the EDG fa:lures l:sted -~ Item 3 resul~ed :ro~ a 
com~o~-mode failure. 

5.	 Do all reactor coolant pumps (RCPs) at WBN have the newer 
style high-temperature O-ring seals? If not, how many do 
not and on which unit? For those RCPs that do not have 
the new O-ring design, what is the schedule to replace 
them? 

TVA RESPONSE 

All Watts Bar Reps currently have the high temperature 0
ring seals installea. 
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