Ith Edison
1400 Opus Place
Downers Grove, lllinois 60515

March 21, 1990

Dr. Thomas E. Murley, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Byron Station Unit 1
DC Battery 111
Operability Calculations
NRC Docket No. 50-454

Dear Dr., Murley:

Dr. 8. Saba of your Electrical Systems Branch has requested a
copy of calculations verifying the operability of the Unit 1 DC
Battery 111 with only 57 of its 58 cells functional. A copy of the
Architect Engineer Calculations and Byron Onsite Review notes are
attached and fulfills this request.

Please address any questions that you or your staff may have
concerning this response to this office.

Respectfully,
C AL e
l7a%u11&<?7 hxuiXF-——ﬂ\\\

T. K. Schuster
Nuclear Licensing Administrator

———

Attachment

cct Dr. S, Saba - NRR
P. C. Shemanski - NRR
Resident Inspector - Byron
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i 1hit On Site Rlvznu is baing written to addrtii the &parthility of tbﬁ 11& 6
‘Battery with only 57 cells. To mairtain & bus voltage of 105 VDC an
. individual cell voltage of 1.84 is required. Sa-gent and Lundy performed a

. paleelation to verify for an individual cell voltage of 1.84 that a ucx»:eao

. battery would weet the operability reguirements( This caleulation is Jilil

. sttached), Scwe guestions with the celvulation are addressed in this Bm Sttl s

i vatap. _

1n the calrulation a correction factor for temperature was unod f@r i&
F, Technical Specification 4.8,8.1.28-b.2 defines 6@ F ae the minimum
electrolyte towperature. With €2 F as the wirimum temperature the
correctivn factor per 1EEE 45Q would have been 1,11, With the
correction fectur for 60 F the caloulation at the bottom of page 3 of €
ul the attached S&L letter iwt

ha- ’ 1.41 . 1-15 .' 1685 = 701a

Sirce the NCX-120Q battery has 8 positive plates This calcoulation
provee the battery veltage would remaiv above 105 during the luad
rnofilﬂ.

With the tesperature correction factor for 60 F the calculat:rn with

the battery crosstied(page & of € of the St letter) is:

5.5 # 1 11 % 1,85 = B.04

Since thn NCX~18200 battery has only 8 pusitive plates the hlttnvy would
not maintein the bus voltage greater than 105 VDG with the crosstie
breakers closed, To insure this does not occur the Crosstie breakers

will be taken 008, The Crosstie will only be used if the actual

electrolyte temperature is greater than 63 F. With the corruct1on
factor for B9 Fu

5;5 * }laB #* 1023 = 7.83

The NCX-1200 battery woold mairtain 105 VOO during the load profile
with the battery,cvosstmed above 9 F.

Thee celemlation in the S8l letter are not based on the maxinum load
profile in the UFSAR, Skl used the load profile reflected in the OC
ELMB program. The values in the DC ELWS program reflects actual plant
1sag. The DC ELME prograh is & documented progrem of actual plant
leads,

5.




:n mm m: mmnm up ns to would the b;ttmy meet 'm im pmﬂh
de Ar the UFBAR, The following calculation ass'med 1,84 volts per cell
and £ #‘ electrolyte temperature. The dn&tn margin correction factor was
not wsed in this calculation sinte the OC ﬁtﬂﬂ phd]rin ihnu: thct sua 111\43
@“ﬁ?ﬂ éﬁi UPBQR 10&# prefile.

o S R [

MTTERY 11 LDN: WILE WW cmm

» eall volt&ga 1. M

IR fﬁ
LMD ;

Mfme. POSITIVE PLATES
1 8.9 s,
5.8 b

7 M S R )
Tl A ) L A R T S R

€47 | Ak 14,38 M e
e e 3.5 Pt R & , o
e et TR war e S

ToTAL 3,77
ﬁ.%(mitiw plates) « 1.11iteuperature porrection for 60 F) e A 25(;5&!':;
faptor for 80% minimum capagity) = 7.7 {ipesitive plates)

83m the NCX-1200 has 8 positive plates battery 111 would maintain thn hui
voltage above 109 VDC with 57 cells using the UFSAR load profile mthout tm
Mﬂiry croest iad.

‘,‘fhil_ ﬂn Siteé review finde that the 111 Battery is cperable with 57 cells.
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Form GQ-17.02.1 Rev. 6 (08-24-88)

| 7o: oA mecomos secrion, Am. [ 2 3

TRANSMITTAL OF QA RECORDS

JUN 2 - 1gg

Name Room No.

won_D_T_GlLANIS Byormps [2cFug

PED
St AR/;,:

Project No. 124] ome£-27-89

Tranemittod herewith sre QA records In the
quantities Indicated below:

o QUANTITY
g CALC # lg Cwys'-lﬂs-
X 5 Hard ecords
;;:' S&L Aperture
" Microfiche
Jackets
R
- i project number above is non-billable or closed,
= 95, -2
charge this transaction to wLJ.L -
NOTE: Each record shal be identified by project number, name or

aaronym of the division responsible for the record, file index
number, titie, date (approval date or date of issue) The
system, subsystem, and component number, I applicable
and the satety-related identification, ¥ required, shall aiso
be loentified.

(FOR QAD USE ONLY)
Altached records have been microfiimed, iIndexed, and stored.
Transmitied Quantity not received as indicated.
T not ;
D ranamitied records not property identified i
[ tranemined records not tegibie for fiming

D Tranemilied records not siver halide.
2] Reconss scheduted for processing.

(FOR QAD USE ONLY)

L]omoc
5 ’/ //,
— g P 3
" (QAD Records Section) | e
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SARGENT & LUNDY

L - i Ry
3 MEMORANDUM OF - o
' L TELEPHONE CONVERSATION
' Datc:_é - 7-61
B B L4
% Time: ? 'OO
-
el
Person Called: \ G\ ( ol LA of Q le
(Nam4) (Company)
Person Calling: M Pk\“ k of ,§$L"
(Name) (Company)

: ’
Project: B:‘QQ / a(g.ﬁﬂ Project No.. 822603

NC-X <1200 Byﬁ'('jy

Subject Discussed:

Summary of Discussion, Decisions and Commitments:

wo T e- 101112 oaficutes. the laaule
[o&t {Q—\ 7514‘ h '{-&0 m‘;tg‘ b"‘H&L—F “._b&___.-

260 . The Wﬁﬁ 1306A.

Panl inlomel me what 3064 se dypm,
360 ﬂ -1 +he @(1(2“ !glgg.

- P (. Vieece .
A Quade )é%m———

File: 7& PAGE | ¢F |
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i;:mm of Telephone Conversation

De 6-15-89 rmells30

e ar— - e— o et — - - - — G g e —————

Al COMpAry
___ Everett wWidner _GNB (215) 750-2748

e ap— e s e
MDA,

_Barbara Kutchik 4% (019) aepeTis

g2 PO ——— L v " I —————

__ 8226-03

B T - —-———

...Byron & Braidwocd

Sunec Diacasseo

Battery Type NCX-1200 Characteristic Curves TC-107011

o! Discussion Decisions ang Commiments
1 asked Mr. Widner if he would explain why the two curves do not

provide the same values for areas in which they overlap (i.e., below

a 1 hour duration).

He stated that curve TC-107628 was developed using a pilot cell,

whereas the curve is utilized for the entire NCX line, and therefore,

inaccuracies can be expected. In part due to the cifects of intercell

resistances at the higher discharge currents (lower time durations).

In addition, the TC-107628 curve was developed to enable GNB

battery users to obtain intermediate discharge currents (e.g., als

minute rate or 6 minute rate). Since this curve is based upon vercent

of the 1| minute rate to 1.75vpc, GNB recommends that the 1 minute rate

be obtained from their published tables and not be extracted from the

curves. Again, se at high discharge rates, various resistances can

significantly affect the data.

Finally, curve TC-107011 also utilized a pilot cell, although the

curve is for both the NAX and NCX cell lines, and the same explanations

apply.

“A. Runde

v -

St 7 | éq[! g{ /
nature

SLFTIA 10 84 ~F) : B. A. Kutchik

PAGE | oF)



ATTACHMENT A, PAGE 2of 6
BATTERY TESTING & SURVE ILLANCE
GUIDEL INES, PROJECT NO. 7500-94
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