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U.S. NuclJear Regulatory CoMission 
Region II 
Attn: Mr. Jamps p. r"Reiny, Regional Administrator 
101 Marietta. St.reet, HL, Suite 2900 
Atlanta, Georgia 30303 

Dear Mr. 0'Reillt-: 

WATTS BAR NUCLEAR PLANT UNITS 1 AND 2 - LOADING ON DIZSE GENERATOR FOR LOCA AMD 
aLACK(XJT CAUSING UNACCEPTABLE FREQUENCY TRANSIENT - WBRD-50-390/83-62, 
WERD-50-391/83-57 - FINAL REPORT

The subject deficiency was 
Linda Watson on~ October T, 
NCR WBRE EB 3312. Interim 
198 3 and February 2, 19, ~4.  

If' you have any questi.3ns, 
FTS 858-2'5dg.

:.aitially reported to NRC-OIE Inspector 
1983 in accordance with 10 CPU 50.55(e) as 
reports were submitted on November 7 and Decemter 22, 
Enclosed is our final report.  

please get in t-ucb with R. H. Shell at

Very truly yours, 

TENNE SSE E VALLEY AUTHORITY 

K. Nills,'Manager 
Nuclhear LicensiAnr 

Enclosure 
cc (Enclosure): 

Mr. Richard C. DeYoung, Director 
Office of' Inspection and Enfori'euent 
U.S. Nuclear Regulatory CouUission 
Washington, D.C. 20555 
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1100 Circle 75 Parkway, S~uite 1500 
Atlanta, Georgia 30339 
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ENCLOSQ Rr

VATTS BAR NUCLEAR P1.AK UNfMI~T AND 2 
LOADING Off DIESEL GEKEEA'fOR FOR LOCA AN) BLACKOUT CAtJSINC 

UNACCEPTABLE FREQUrXCY TRANISIENT 
NCR WN E B 8312 

WBRD-50-3j9O/83-62 * WBRD-50-J9 1/83-57 
10 C?! 50.55(e) 

FINAL E2PORT 

Description of Deficiency 

According to the results of an analysis domne by Morris-' -. iosen, t,. inufacturer 
of the Watts Bar diesel generators, the present TVA design 7hading an~ diesel 
generator IB-B for a simultaneous lose-of-coolant. accident (J)CA) a-j' blackout 
could cause a frequency transient a.4 h.3 iR3a 12 percent. 7his t~ran-r~sent would 
appear In the interval From: 0 to 8 ZCCL-ds after the diesel ý,tmeratr, :vrm3,_s 
to the 6.9-ky shutdowni b-xrd IB-B. T.-ii aiilysis has also snauwm that under the same LOCA/blackout conditions the diesel generator 2B-B coulc: experience a frequency transient as high as 7 percent at approximately 35 seconds.  

The cause of this condit4ion is attributed to the facL 1.hat during tt), time t'~is design loading was established (1972) there werse no formal controls wit~h sufficient detail concerning auxiliary power system performance or de~sign revieu 
analysis.  

Safety Implications 

Due to the use of worst case data givcan to Morris-Knudsen for 
incorporation into their analysis, the conservatism built into the. analysis; 
itself, anid the brief duration of the frequency transients, TVA is not 
convin.ýed that the ;-ostulated frequency drop would occur or that, if iý. did, it would have any adverse safety effect on the iiductive loads powered by the 6.9 kV' shutdown board. Hlowever, the postulated frequency drops do exceed the s-percent maxiami allowed in NRC Regulatory Guide 1.9, section 
CA4, anid, a~q such, TV'A is taking the -,onsenvative position that the 
postulate I frequency drops could hinder the starting or operatimr of some 
safety-rwelated loae3 and adversely affect safe shutdown of the plant.  

Corrective Acti.on 

An analysis performed to resolve this nonconformance evaluated the automaticsequential loading on each of the four diesel generators (DG) for both safety 
injectior and containment isolation phase B modes of operation. This 
analysis identified the diesel generators, olnerating modes, and 4,ntervals 
within an automatic load se~quence that ",present the worst case kilo-watt.  
load demanids. (For DG 2A-A worst case load demand occurs from 0 to 18 
second3 into the loading sequence during the safety injection made; f~r r,. iA-



A it occurs from 18 to 31! seconds dur'ing the safety injection mode; and for 
DG 2B-B the worst ca2 occurs fromit'31 to 120 seconds durinv theo isolation 
phase B mo~de.) 

To ensure that no diesel generator wotl2 experience fre-yiency transients Outside 
the limits of Reg. Guide 1.9 duiring aut~omatic sequential lcw-ding, rhanges were 
made to all Cour DG loading sequences. The moiflcations necessary to implemuent 
these changes are being acecmplished une,:r engineering change notices (EC~s) 
14479 and 41613 for unit 1 and ECKs 44'80 and 16~14 for unit 2. The work 
associated with EC~s 44173 a-d 44180 is completed. The design and construction 
work under ECNs 41613 and l#'11 will be completed by April 9, 19841.  

The following changes were "i"' .  

1.* On the 4180V shutdown boards 1&2-A ar- 2*2-A the loading sequence of the 
respective shutdown board room chill~er packages (chiller packages B-B 0'
WrR-11-J49/2B) and A-A (O-MT-31-30/2k)) have been changed from 0 secoods 
-) 45 seconds after the respective DG conn~ects to their 6.9 kV shutdown 

be a-d.  

2. C.intainment spray pumps IA-A, 1B-3, 2*-A, and 2B-B have been sequenc3d to 
ioad onto their respective 6.9 kV statdswn boards at 120 seconds instead 
cf at 35 seconds.  

TVA nas also noto'd that fiur air cond~ttioner (A/C> #'?ompMessors (two control 
room and two electrical beard roou. A I." comp:'esrori, tnare a 60 second delay 
for every start designed into the cý:xpressor s by the wingzacturer. These 
four compressors (0-M". 31 .30/2-A, 0-M4T-31-96/2-8, O-MT-31-128/2-A, ani 0
NTR-31-129/1-B) are eaw!h c3nsidered as part of the !nitlal load of the..r 
respe..-tive diesel ';uenertors. Vve* to the '.edor deS..;ne4 dea 
ar'tual ioading will1 not occur :;.t. 05'i '-cnds Iitý:; By dei~ying the start 
of the shtutdown bverd room 2hiller pac~.ges 45 se--.n oontas.-mert spray 
pumps 120 seconds, i.nd taking credit for the ,0 spee -~ de'ayec start of the 
control room and ele~ctrical board rr',ki AIC compres~ar,, the load deumand or 
the diesstl generatnt-s is m~i~strituted suach that the -s engines can maintain 
the calculated fre'Vuency Ltr -,avtents swt-iin thie limit! "et by Reg. Guide 1.9~.  

Befc~re '-r.1)tLation of t'ais 11(1!, TV?. I-d Identif ed thra~gh NCR WBff EB 8C06 
(wB~tv-so.--o/81-i6, ~4D5 31S-5a weakness in il.s lontrols '?oncoming the 
auxiliary !)owpr sy'stir i d 'lid .ssued tý-l electrical dot3i~,r standar, i (DS-92.2.'.  
arr1 DS-& -. ,, which i.1etify ti~a crit';,ria for medium~ z, ow volt.iqe auxiliary 
'over sy,.Lit performance and equl omnt application erl or a as well, as design 
guide DG-F?.3.3, whL&4 iditie C~ieu.ed f-. coinprehei. ive in-program and -s
1,uilt F.c ir oe ein~ei~alss Alithough Lne desiga standards and 
desiign guide were' initially identified and issued as action requiren to prevent 
.ec~irrenca of thf cor'ition described in WRI MB 800, they apply to this 
'.-fi-iency. Coupled with a mruagemeait policy identifying that design staeroards' 

s~be utilized where applicatle and design guides must be considered for use, 
Aiey' provide. atdquat-3 actions wo prevent recurrence. TVA considers this 
posteion as :-isttfied because the 7requency transient problem described in this 
rarort was dAuc'ovei'ed during a dasign verifict ion activity performed under the 
saim. design [<jdDAp~ and standard.. discussed above.


