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(412)923-1960
Nuclear Construction Division Telecopy (412) 787-2629Robinson Plaza. Building 2. Suite 210
Pittsburgh, PA 15205 August 26, 1985

United States Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: Mr. George W. Knighton, Chie f
Licensing Branch 3
Of fice of Nuclear Reactor Regulation

SUBJECT: Beaver Valley Power Station - Unit No. 2
Docket No. 50-412
PSB Outstanding issues

Gentlemen:

This le t te r fo rwa rds res ponses to Power Systems Branch outstanding
. issues de sc r ibed in the final draft Safety Evaluation Report. Re s po nses to
the following issues are attached:

Open Issue 7(a) - Sharing of Offsite Circuits Between Units 1 and 2
Open Issue 8(a) - Voltage Analysis
Open Issue 8(b) - Load Tes t ing o f D.G.
Open Issue 8(c) - Capability of D.G. to Accept Design Load A f ter Prolonged

No-Load Operation
Open issue 8(d) - Replacement for Class LE Loads
Open Isoue 8(g) - Separation of Containment Electrical Penetrations
Open Issues 8(i), (j), (k) - Description of Physical Separation; Routing of

Power Circuits in Cable Spreading Area; Jus t if ica t ion fo r
Solid High Hat Covers

Open Issue 8(m) - Compliance with RG 1.63
tion of Control, Instrumentation, Sensor, and A la rm

ll(b) - Descrip/ CalibrationOpen Issue
Testing

Open Issue 11(f) - Description of the Ope rat ion of D.G. Room Ve nt ilat io n
System During Loop

Open Issua 12(a) - Inservice inspection Program for Extraction Valves
Unnumbered 01 - D.G. Air Starting System Setpoints
Backfit issue 14 - D.G. Air Dryers

We believe this addresses all remaining staf f concerns with exception
of the confirmatory site visit.

DUQUESNE LIGHT OMPANY
S SWORN TO FORE ME THIS /

M}JBSCRIBEDAND1__ DAY OF h 4g _ 1985. (,

/Lu.laL/22...KMM By - -
....

;,H(RA M. FATT04E.110 TAR E ice Pr s ent
*HIPPINGP90i 9040. OEAvit COUETY,

. lef Comall554001 EIPit(5 SEPf.16.1985
ld en Assa ateietlietados..e g. Pa

cc: Mr. B. K. Singh, Project Manager (w/a)
Mr. G. Walton, NRC Resident inspector (w/a)
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United States Nuclear Regulatory Commission
Mr. George W. Knighton, Chief
PSB Outstanding lasues
Page 2

COMMONWEALTH OF PENNSYLVANIA )
) SS:

COUNTY OF BEAVER )

[./f d before me, aOn this d ( _, day of E,r///f[ __,
-

Notary Public in and for said Commonwealth and County, pe rsonally appeared
J. J. Carey, who being duly sworn, deposed and said that (1) he is Vice
P res ident of Duquesne Light, (2) he is duly authorized to execute and file
the foregoing Submittal on behalf of said Company, and (3) the statements set
forth in the Submittal are true and correct to the best of his knowledge,

b
...... M a(& #1 -. / * *

Notary Public
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ATTACHMENT 1

Outstanding issue 7(a):

By Ame ndment 9 to the FSAR, the applicant revised Section 8.2.1.4.1 to
state that the 138-kV offsite powe r circuits are dedicated to BVPS-2
rather than being shared between Units 1 and 2. This dedication is incon-
sistent with the BVPS-2 design as shown in FSAR Figure 8. l-2. Clarifica-

t ion of this inconsistency will be pursued with the applicant, and the
results of the staf f review will be ceported in a supplement to this SER.

Response:

FSAR changes are in process for Ame ndme nt il to update Figure 8.1-2.
Circuits serving BVPS-2 from the 138-kV busses in the switchyard are
separate and independent f rom those serving BVPS-1.

1



ATTACllMENT 2

Outstanding lasue 8(a):

The voltage levels at the safety-related loads should be optimized for the
maximum and minimum load cond it ions that are expected throughout the
anticipated range of voltage variations of the of f site power sources. The
applicant was requested to pe r f o rm a vo lt age analysis and verification by
actual measurement in accordance with Pos it ions 3 and 4 of BIP PS B- 1
(NUREG-0800, Appendix 8A).

By le t te r dated September 7, 19 84, the applicant provided the partial
results of a voltage and load analysis perform in accordance with Position
3 o f BTP PS B-l . On the basis of these results, the staff finds that Class

lE equipment will not be subject to vo lt age s exceeding the manuf acturer-
recommended tolerances and is acceptable with the following exceptions.

(L) The analysia results indicate that vo lt age will drop below 80% when
the 6000-h p reactor coolant pump starts. Ju s t if ic at ion fo r this
voltage drop will be pursued with the applicant, and the results of
the staff review will be reported in a supplement to this SER.

(2) The analysis results indicate that h igh vo lt age at ce rt a in 433-V s ub-
station and nutor control center (MCC) buses may result in excessively
high terminal voltage at certain stors when operating at light lori.
The applicant indicated that a vo lt age and load analysis fo r ligh t-
Load cases is being performed and would be submit ted for staf f review
at a later date. This item will continue to be pursued with the
applicant, and the results of the staff review will be reported in a
supplement to this SER.

(3) The aaalysis results only addressed vo lt ages at the 4160-V and 480-V
load center buses, 480-V MCC buses, and the terminals of 4160-V and
480-V toad center-connected loads for both Class IE and non-Cla s s 1E
equipment. Analyses not yet completed include terminal voltages at
Class lE 480-V MCC loads, Class lE 120-V ac loads, and Class lE 125-V
de loads. The applicant ind ic ated that these analyses would be
submitted fo r staff review at a later date. This item will continue
to be pursued with the applicant, and the results of the staff review
will be reported in a supplement to this SER.

Response:

(1) This was resolved in letter 2NRC-5-Ol7, dated February 5,1985.

(2) Calculations E-86, " Station Service Maximum Voltage Analysis," (4,160-
V and 480-V) and E-90, " Class 1E 120-V System Voltages Under Light
Load" are attached. These calculations show that the systems provide

acceptable maximum voltage levels when operating at light load.

analysis for 480-V MCC(3) Calculat ions E- 82 , E-76, and E-75 provide an
loads, 120-V ac loads, and 125-V de loads. Summaries wh ich are
attached show ac cep tab le results. The de s ign basis fo r the mtor

control center system is to provide a maximum of 414 volts wh ich is
90% of nutor n +ne pla t e voltage fo r stealy stato running conditions.



-2-

To achieve this design condition, the voltage tirop .tl loaab le is
divided between cable le atis aa1 intere.liate basses in tM elect rical
d is tr ibut ion system. The minimum 422 vo lt age at the notor control
center utilized in calculation E-82 allows fo r approximately 8 volts
maximum le ad drop to the no to r terminals. The minimum acceptab le
voltage o f 9 0-V d e fo r certain devices in calculation E-75 is based
upon equipment manufacturer's specifications.

L



*
~ ~ ~ ~ ' ' " s t Q NL cf. W LU31 L n Lis tiiPo E t n 4 N iiW*nFUMA T 6 U ni ~~.;

,

!. CALCUL ATIO N ,SH EET
& 5010 GS

CALCULATION IDENTIFICATION NUMBER

( J.O. O R W.O. N O. DIVISION O GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE -

\. _. 12241 39/cicctdi.44 E-?2 N/.a
_

i

2

' 0535cTIVE .

4

S

N 1 M s b kM N '

udc ktdod IAfbbi ,Y 'M Edco AL1M LM vhi'A' ct'

T

?tb rk ks bc 430 v s c h ce d ic &
,

.

|
'a
ne

- t- .

w,g,ywh3,cf,gf4g h(c 4kg;ggi 7f ggit j

a i.3 ,
,

- Oxalc Co n A bi %(
"

'S \

Ah(L -v' hM -~4 4''

,,

- %t asst wp3
to

El

22

23

24

2S

26

, 27

28

29

30

3e

32

33

34
'

35

36
,

37
'

34

39

40
^

40
f I

J
43 -

44

4$-

'es

.--, e = - - ~ m ~ ? m m w w n - r~.,:- m v~~.~,w~.n w n .c . <.- ..
_



[I' STONETCESSTER EN0lNtKRING C'ORMTRAIRJr - - --**
.

$' CALCULATION SHEET
& $010.06 '

CALCULATION IDENTIFICATION NUMBER

'. J.O. O R W.O. NO. OlVISION & GROUP CALCUL ATION NO. OPTIONALTASK CODE PAGE <

11141 31/eltctrical E-92 N/A" .

i

3

h S G uMPT t oH S'

.

S

O Q Os Q *,sL5|sQ h
|. A N. h.o W l' ' V& 0G f &*w

owa w l k k 41iv l 10 9 ,] 44.C v/ T
'

m e. vdtuf , w. Mcc () sh g 4 h,

: z.
,

wsb W mus % le 4LLv. %,,as' ' .-

h, % w.obd&.ultzy hop n bdi

- u % a:.

er

,
d, " V b,b b[.- hi4.$ * M .,

3 Lal por pk.v-n .>Ly Lu7 uh.A%'

A dNLad Y 616 wkt-. ,,

" p -3u -

.-do A A.4,65,wlu.u. a e 6tilL)" -

J. Ct.h*A$ - k.0** .%
tS

D
L,' bb 46 Ge / O

r$ b N4b h # b 1h .,L y| .~

t7 | |
,

' A L' (%v l0,i .!< L$% IM.'. b W .L(,. {il( % k
*

|| (www desc ed& uw Td
31

lt~ Tei,wa4 wha,it''

i,, I I"
k%.u (t44. d,

, # .4 t c.>r 4s.c. d A4tdkI/A,!.Lk,#,A4 T -- C L- .h''
jn

fubolei ecwlui.U"
3r

l (r44rb
M(L e"kfIE14 k

O',

n ,

Cewd.u.Prt'i9C.. -
* e

,t ., -

-

U .:
5. Cdb. iw L- is1-

Au. Lu.yM GI wd's we d a u- r''

..

p q pc. yy b 1 db 1,wht.*-

,,

_ .._. . , , . . .... . m. _. .g_ . z. _. _ _ _ . . _ . . .. .



. _

.~ f. STONE ti. DE8 STER ENGINEERING CORPOrtuTidr6 - - ' ' - -*

5
_ CALCULATION SHEET,

& $010 66 .

CALOULATION IDENTIFICATION NUMBER

J. O. O R W.O. N O. OlVISION & GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE I3
'v 11 7.41 31/&l45$74 cad E -t 'l. */A .

i

2

*
C ON C LU5 t D N

5

b b Sh h4
7

t ,a les pc% 480 v .wta ad,A adw3'

,

eat 9utq % unnd; , vdkupac asu'

,

wa vtla - a wit ww u tains.- ~
I3

14

:S

is

IF

18

19

20

il

22

23

to

25

24

27

28

29

30

38

32

33
*

34
.

35

36

37
'

30

39

40
*

43
~

42
*43

44

45

44

F *****T *, ,4*P",'; yP****i V* '7pg*w*iw Wrah3 'ap**:g-{y. v 0,*vta5Lw ."*-e m.m m t- . , , -. s ; . ,;g.y -
y ,

. . . - . , - - . - . . . - . . - - - . . .. . . . . .-.,. -. -. - -. _- ._-- -



-

'

CALCULATION SHEET
....,

n WQ 6S*

CALCULATION IDENTIFICATION NUMBER
I

~J.O. O R W.O. NO. OlVISION G GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE

/224/ El 39 E - 75 Il&V 2
,

&'

*
.ZT ConclastoNS

3

l. /-Pil p4NEL cy?curff ]?J/p/spggs Mwp+vpfeoysp73 May?*

,

A.PEGunff VDL7Afs 47 R/s lord PV/iNeLf /d Arcsnpa&'?'

,

4'/7/V 7s? P/JfHop EJ748u.f//E9 oN,paff /2 |/2A.*
y

,

fH/J /J Dt./E fo 7WE ,r-sLLdW/^/f /9Cf3 :'*

& PN&L cincaiju WNico payE- ' / Airi,o sep of'*
,,

CoNftuupuJ cunieq AME to/7H Edu/ k/s"f Howdf'*

/,,

a m'"!Mub1 q mjwt WL7af& o/c ,96 V' (ffE47/:Ij'E)"
,

AN.D ?W/J dy'iVfd /// t/-fo V = /d V drasws) Vrq3ff''

is

. gg .

8. /> rosy stovf sos >e cisaurs soies essroov ! 7sc.**

JolinoiD vaivas in ,conoual ME Rep.P**
,,

no morre 17/4A/ /oo Va AH7s A a>NineM''

37

d,PERapN{r VN7aff C" |0 V Gis A"4df2fD C4f'3 ^/
**

/,,

psfE /2D Ts 12f f 22 7> 22A )'*

,

C Tss scrusi uso cueesy sp exs saui,ano. r n''

,

ii.S3 ; #N 7He caex&Af y'stus- caauu/isD B4.13p w'* s
,,

i2rV ix rua p+74/us>W9 Joxeny'us7''774CM)''

,

po+ ro va7ste ><e u 7se af gre ,0.ar>'-

39

40

et j

(, _ 4:

43

44

45

44 ,

ty

. .-sys.y y gay.-e- p- .w a,,_ , _ , . w. m ,. w,, _ -v%.--+.. ,
--

.

,



'
; CALCULATION SHEET

,

,

* * ' A 5010 GS

CALCULATION IDENTIFICATION NUMBER

1,~ J.O. O R W.O. NO. OlVISICN & GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE

/224/ El Jf 2 -7[ NE'' C
'

t h
'"2. pet gas x w232-/ virss2-2 (7s!p. /28 /2s) -

*

,

'' coapucysa pp. esencpos as esw ur.=p p &i? m=,

' ese varses zws. rea sus sys.uss /wr mi nr.n7

TEJV WlTafE DAf /J L Esd F H M 6 9dd ulo,2.D-
'' fon Tws nesox swa rw niesse sprep id 27-/-d.,
,

'' /7 is oswsos Te; ros cas=rswf wtyst:s

Dnep csteutepos is ca.orespre.''

IS

b Ar/wpH Janap o& qww n res; seis.waw was-''

,,

'' Arpmor.&p aslo tweyrs. /p ins asa is 7se-w+rsp
,,

*

( suo puusD isyan, in Aervol osts- zietro .recip fr-,

'' of&D To cosa TH+ wiys9a 2ny of pa aersfad.

pae smjpts, rss ex7s s"mzip ou ps(+ /2?/ 22*'

,,

#xs- rsransfip asis- zic9ry (tai syrmany7)"
27

*' 7xy Jeuxp se aene/cs) seen 7x& coezes se+p&as.O
,,

/rie-arr>-'

,,

'' 4. iorrexpsx reuD se sua pirra 70 rw sorat a e is>>
33

sx aas s wfas2-/ / wrasz-z (see,s. 7/ i4).'*

,,

/F7tqha cangreg7sr repn& otatspoa sus is se"

'' a eneaisys.o scarDiarzy.,,

40

4i

42

43
*

44

45

44

., . , , ,,

.
. . - .h.$ * &. . -. ., {, ?|' , khw N. .Y. [.?' ' * [:*I ~ . 's.h. $ h'*[h. h. **'*,^ fa'. yY | '$. . 'J*a~ r*' %Y. '?A ,

.,
_,,

,. . . .
,

-



-

.*

J CALCULATION SHEET..
.

. g w oes
CALCULATION 10ENTIFICATION NUM8ER

J.O. O R W.O. NO. OlVISION O GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE b
/;;+/ a LAr 39 f-7 r* ,21.,*, ~;.

i /\
'

* 5, .4MPAC/]~y |
3

k4 C 4dLES SEC.WM M 47ECCAMidiiZKiAM.mJ42Ly*

S

3|5ED FC,3 >2 Leap Cu/2.35 Mis Cxws.:.; 72p .*
/

7

7 d* E CA34a AMPActT/ES A'2.5 3Asna es/2BV!f 4Z, .;:2f.E*

s

4MO NEC /964 74BLE 8/0-zoA . /N Bo7H CASES A'o
It

.4?P4/5O .DE.2 WC A/S,Gt4 30uDS.?. ARM 5 0f C,82 /S'* / 1

I3

/N 2BVM- 42. S ECTleM /0.'*

IS

C45!,5.StR.L n'.s/Pocti'W"

(extas)''

ie

f.b0 M Of G 72/Rff y75"
20

.. //o Cu z//t'
. . .

22

$ z Cu /30c'
24

s4 Cu 7.5*'

2. .

44 Cet //g=r

to

$/c Cu 35' WEC 1984'*

'* - 7nst.sto.1aA

4/2 le Z.Q x 8Z''

32

33

34

35

36

37

34

39

40

40

42\,
43

44

45

46

,
,

* , - . - . ~ . ap;., r f ~, _ , ,-m ,r-,.y,----,.
- -- ya ,.,-,;g Spy; . . .-- ., ._ y 1 -.r. - c. ;

.
--

.. - - r- , ,. %



. ' . -- - - --- s nme. re. n c n s .. m c = .,m m .m_ .- . _ -

.., .

2- CALCULATION SHEET
.

A $010 66

CALCULATION IDENTIFICATION NUMBER

J.O. O R W.O. NO. OlVISION G GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE

I 2.*L 4 t ELEC7ML E%
-

|

I. CBJ ECTIVE.'

3

THE OBJECTWE. O F THESE CALC.ULATIONS is To ba.T5RMINE*

5

TRE Ab5(pVAC.T OF THE |2O V AC SYSTEM To baLWsR loBY*
7

AT THE LOAD WHEN A MINIMUM VOLTAG E or 422V is*

'

MAIMTAlklED AT THE. 4soV POWER source.'*

i.

H- biscussioM oi METWoD''

REFERRIMG, To FIG,. | IF TRAMSFORMER ratio 4// (CENTE2T4P)''

15 USED AT 411% THE No- LOAD SE COMDAE.T VOL7 AGE.
'

i.

W'oV L b B E."

E
( 120/f60 )X 422. = 105 5 VN'S'' =

tt

, , ' AT 97 5 ys TA P j q, pag~

'

VS = 105.5/O. 976 = 108 2 Y 15KVA,IPH**

r-3]a "N sesss

AT 95 [o TAP z -Ost
TAa,ta asLow

'' 1
r- Er3 =#sej Ks** <

\/s = l 05.5/O .9.T =. I J l .0 6V _n'

I) 1.120V DISTR P4L'

4T 92.5ys TAF-''
.

32

Vs = tos.s/o.929 =. II4. os V L_1"
m**

,

'

IT '15 OBVIOUS PROM THE ABOVE NO-l.0AD NoLTA4E RATIOS''

504 - 120/240V 57. AlmETAP''

RE.SU LTS TH AT, NE'lN5R TRE. Canisa 492 - lZo/240Y 2'/$,eaWe DP''

4a o - 120/2.'.CV NORM AL RAIG ~#
''

tap TRANSFOR.MER RATIO NCR. 4.G o- 120/SCOV $%gtowTAP,''

240 4 57
45G- \20|/240V7/2 /*

,

*'
: *

444-120
( / ** THE 97. 5 */o TAP WIL.L MEE T THE

'

4.32- 120/240V to*f n
'' *

MINIMUM LOAD N'oLTAGE rep'JIRED BY HEY t ouTY ELECTRIC
"

MW FIL* NO.?.301.340 319 003
,,

,,

.

., . , , , . ,. ,,. .. .. f . ; , 7 .j - , ,. . . ; _..
. .7.,..... . .

,,.r.-~.-~.;,, ..r



. - . . -. -. - . . , ..

p. ~ ~ ~ "~~~ S TONE ti dESSTER ENG6N EE Nered COneunal'iO N ' - " - - - - - - ----

..
' ' CALCULATION SHEET -

,.

A Soto et

CALCULATION IDENTIFICATION NUMBER

J.O. O R W.O. NO. DIVISION O GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE N
I 22 4-l ELECWald4L E 76-

i>

2
'

._ylt - COMC LUSIOMt .'

,

!) PNL A AC2- El THRU E9

CALcuLATioHS OF TRE AEoVE PML5 SHoW T4E.*

*-

# ,, y

~-OL.LO R/ M G RE*zV L.T5 -80 r f

/ t d.''

#

0-) MAXIMUM 12CV LOAD C.URREMT EHo0LD j |
''a

. ,2^ s r .jis
,

' !NOT BE G R EATER THAR 90 'AM PetR.ES'*
,,

,, - -
.

b) CON DUCTOR NO, G CUL FoR TR E |MCOMt9C FEEDER.''
3

..

FROM MCC. L S CRIT ICA L Fo R Td &. ABOVE LDAD; "

al

C) TRANSFORtAER TAP ***

95'/'o FO R M A x t w10M 20 AMPsee L oAD*

IS

92.57,I:oR LoAbs ABoVE to AMPEEE58'

t1

20

d) U4cER T4e coerioNs sat UP ABoNE., IT is8'

30

Poss t BLE r-ca. e.ACH PN L To HAVE. A Mikit MU M5'

32

BUS VOLTA (nE OF llOV . T4ts ccMbtTioM allow'555 -

34 -
,

2 volts Fo R TME M4x'IN1VM VOLTA 4E CROP"
..

lM THE, BR.AhlCR C.iRCOIT9 Wis# is sur-FICIENT8'

..

To MEET LOAD REQUIREktENT FcR THE.5'

,,

CONDUC To R 512.E5 AMD ciRCutT l.ENCrTHS
'

''

,

gi
DESIGN 5 C IM TW15 ftL? JECT. PAGE 63 5+IoWS'' '

44

% ' CONDUCTOR AMPERE Poci sc4. FoR THis Co@lTl04.**

"4

*; ~ "- ~=W * :.r *[~ # ^ ** *,.~~: -- . , , , .;*<m'>nvry r enm7 y **=w -=~- v.* m . - ~ ~ ~ ' - *. - ~ y,, '"s w?;_~~ :' ~ - ~ i o r *
n, ,

-- - ., - - . , . , _ _ _ . , _ . _ _ _ . _ _ . _ _ _ _ . _ _ , _ _ __ ___



STONE 8. CEBSTER ENGINEERING CORPOR ATION..
,

' '

CALCULATION SHEET-
1

{\S010 86

CALCUL ATION IDENTIFICATION NUMBER
''

J. O. O R W.O. NO. DIVISION & GROUP CALCUL ATION NO. OPTIONAL TASK CODE 'PAGE Mj
12'2.4I E.LEC.TR t CAL E 76

i

* CoblDUcTOR AMPERE FEETSCHEDULE BASED
'

OM PNL MAXIMUM OPERATNG LOAD CURRBJTOF 90A,

5 co no. si7.E 12. to & AT A BUS
FOR INTERTOLATIOR K l32.76 1152.47 1789.27 NoLTAC= E

*

* USE F6RMULA OF lfOV* BELow 2.IL Not.TAGE. Drop g_,,

400 0.s'46 O.347 o.223 TAP = 92.5%'*

VD _ 2IL Goo o.819 0. 5 21 |o,33 F
' ' -

K 800 1.092 0.G94'* o.447
1000 l.345 0,868 ' o.559''

hjoTE: IfoO l.C38 1.043 0.670''

'' 4400 , l.9 I i 1.215 0.762
FOR EXPLAMATioW M 2.18 4 1,388 0.894- |''

oF USE OF T.HIS 1800 2.456 l,5G2 f.oo6''

TABLE REFER To 2cco 2.729 l,735 l. I i 7''

; PAG E'7 2200 3.002 1.909 1.229''
,( ) *8 '

g 3.2.75 7082 l.341* '

2G00- | 3.548 2.256 f.453
2800 3.621 2.430 , ).564**

*' S000 4.09+ 2.GO3 I,677

3 200 4 367 2.777 l.788**

3400 4 640 2.950 1.899**
8' 3600 4.913 3.12 4 LQ U.

3800 5. lB6 3.298 2.12,387' -

4000 5 459 3.471 2.235"

4200 5,732 3,644 2.347"

4400 6.005 3.8l8 2.458'" -

46d0 6.278 3.991 2.57 0''

4300 , 6 .5 5'l 4.16 5 i 2.G82
**

5000 6.824 4.339 ~ 2.793**
.

| 5200 709G 4.512. 2.90F** '

'' 5400 , 736 9 4.484 ' a.017'

'S' 5400 7. G42. 4 859 i 3.12 9
'' 5800' 7.915 5.033 3.240

6000 8.188 5 206 | 3.352.
^

' " a

6200 8.%I 5.380 , 3.464**
.

** 64o0' 8 734 5.553 3.5 76 ,

5,727 ' 3.G876 Goo 9.007''
-

,,
,

L.< ** 6800 ] 9.280 5.900 3.799,

7000 , 9 553 G.074- 3 911**
,

,

-

..
.
'

46
;

# $* $ ***E#' (*o *SF*alh4'.'** *.**+$""[8*: p b 8 ' ''*'T.8'"^ eV''** -@-'-M" * **[ , r , '% $ #. * * j [*'* ' 7 8.P. ,, "l Gy*.E ','[ Ji '#
7 g ,,p

,

_ _ . ~ . . - _ _ _ _ _ _ _ _ _ __ . _ _ _ _ _ _ _ . __ , _ . _ _ . _ _ _ _ ___ - . _ ____ ..



.. _ . _ _

./

5 )^ * *
~ ^

7 S TOFiCCVTEB~$YE R ENG IN EE RINWCO R PO R ATI O N ~ ~ ~ ~~~
--

.

CALCULATION SHEET
,

& $010 86

CALCULATION IDENTIFICATION NUMBER

NJ.O. O R W.O. NO. OlVISION & GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE

'w' I21.4I ELECir28 CAL E76
i

3

2) VITAL BUS SYSTEM :5

,

CALCU LATioMS Fo2 THIS SYSTEM AR.E DONE As PE.R.5

.

DATA 6 LOA D IN C, 5d HM AR.T C F PA4 EL5,'

e

CALCULATIO NS S4ov/ THAT EACH PNL. BUS*

10

OPEr2.ATES AT A GOOC VOLTAGE. LEt/E L To''

is

PROVIDE :50FP(CIENT VOLTAhE AT LcAD TERMINAL''

14

0 REQUIRE MeuT
,,

W|~$d $$ YJ /tfU 00 A A.=*

ssoc,a a/ nn o -pA w <s .c y .

,,

|= yA p,dAP49-as a n ufM a,JJ'.
a Awa A & a9dref7sd as.4

2S

24

27

20

29
*

30

31

32

33

34
,

35

34 .
,

37
'

38

39

40

''
4i

' 42
*43

*

44

45

44
,

.

* *7N [,yf9 e -**
' * ' e?k {9 "'[p . g ' Sy ' ,***=* < *4# N * M' [ ,Tre ?.8%.". ~ ( ': ** iT ** * M, b**/ AWFf 'yQ,' T ,9# I

. . - _- . . - _ _ . _ _ _ _ , - - - _ . . .. -. -. .. - . - . . - ,_... - __ - _ - -_



dnftenLG5U.sU8MdllMJdOLGs[ClNG CORPOR ATION
,, CALCULATION SHEET
J*-

n sovo as

C ALCUL ATION IDEN TIFICATION NUMBER
Q, J. O. O R W. O. N O. Div!SION & GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE '''

/2z4/ SIS .39 E- to,

I

I- CBJEC7:VE' .
*

3

THE CE,,'sC7//E JS 70 ,4NT/C/PA Ta THE O V5EVOL74 GE
*

.

i '

' '

7 .
/N THE /20 V'4.C. LCl4SS /E ~ SYSTEM DUE 70 7WE

*
S/6N/F/ CANT REDUCTION /M THE OPERA 7/NG LOAD,

i ** DU/,?/N6 THE sDL,4NT REruEltHG OPERA T/0N.'
li

,

'

12,

; '' H- DISCUS,5 ION OF MErs+6D:
14

"
,CAlculAT/0N E-7Q/S USED MTiV/S ##AlYS/S AS A

''

SUPPOR7/MG REFERENCE JS FAR 43 Lo4D D474la

. $ fi>A?MUL.45 ARE COMCf3ff0 a"
20 -) .

f/RST 477EMP7o137D /NPES7t447E 7svE /MPJc7
''

. : . . ..)
32 *

ON THE PANEL'S 72s9NSFORME/! 74P 5E77/MG;S"
,

| 34

ES gg$/jyfj}/G jy/fg & $f2/Of /7 *bObDe; as

|
-. ..---2. . - . - - . .

VOLTAGE LEVEL ON Mcc. BUSES /S SELECTED AT49/Y
- - - - . .nr - . . - - . - - -

3'
. - - . . .

+M M46h495E (Repee 70 4174CHMENT r)UN 2 T ~ ~ ~ ~
_, _.. . --- --==

CE d!S '* 7'N30 * *
- -

.- .... - _ ''

. .

>, voirs4E pa2 ysys' 7sp se77m;is/
j 32

* 33

i v3 =. (120/4ao)(#tF/0,y) =.7/ab. ret
8-

SS

TEE #(-0v5 2,1SU:.' EEflECTS 7H* E Volts 4s A77pE pat /EL
**
37 ~ - ~ . . . . .

, , 98'

ANO /.5 6840# 7#5 AL L oWA>LE MAxlMUM Op ilo% MTED VdMt
3, - ----

. _ . . _
~. .~.

'* _ ,,,

fo,e ur/ t:.p? ion Epeipuf,y7,(TNAr /s, /.2c </. / - /32 V)41

43
. .

. d .! , .b MC ,

hbUS H $. 0 E $s$ k. hhbtV43 , b f
4s .}g*p 4

.. .
. .



~ ~~ ~ ~

~ ~ ~ ~ S90N@ @ CEBSTER ENGINEE RING' CORPOR AVIO N
.'., CALCUL ATION SHEET

- *
a soto es

-

CALCUL ATION 'OEN T!FIC ATION NUMBER

j J.O. O R W.O. NO. DIVISION & GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE d
I n.41 ELE .M E - 90

i D/Scuss:0.\ O F .*di. - x 3 ..7'O'
' * R.47dp V04 7448 fcA CLAM /E h4b5 UAS AEEN VE' A/f/ED ^

'

-.7f05.!200.5 0fo. FCA [#2. 404.0&..?i4 7 A22 &fREEO.[AGET .*

TN2 ,Est/E RGANCY PNL k AC2- E/ 17Mu ML * AC2- lip. 7mf,

WFGA.M4 TsOM H4$ BEEN CdEq/MED PAeH THE._SE7 U EdfME#f42f,,

. EwGS . AISSoG/ATED 2.m/ -);ys nHarc.EDGfyygg4S,,

1 e ~~FoKMcKE~D6&?$$?oM d#7N/f.*/477EA, JEffk To CCNCWS/oN.
.*

. - - . .UNDLE SEC7/CAf M ?W/S C44CW447/oM ~~

80
'

se

THE Supply Voly,9Gd A TD/sr.eisur.cM PNL feu. D.4NstcAHszs''

13,

'

. SET AT TZ,5*/o 74' p /S :''

IS
'

35.E ~'fzer(gao) 2 /33,7.8. y.
M '

if
- VS =="

- - - - .

, , _ , , _ , ,

-. MME.Z4E 48sge Assuir/s x0r saorsste,. 74E PNL5. / awe 4fsp''

-
,

,e

|MEf_WSmWp jdbfy(60$4Lf.~ tag /N4 /N70 CCNS/ DER.AT/d FTHE/Y ~** ~
\

) si
.

TPERd7/.WC/RCT//73~0NSEk 7N[~$6 ibW/UG'AS5uMPr/ OMS *
"

f
23

a.) . 465. OF THE NORMAL l. CAD OF EACH PNL . /s . chosen
**
8S

- . . . - . . . . . . . . . . . ..
.

**
. ...Z> 228&dSENT THE M4'/M.UM OPERA 7/MG LoAO DUR/NG THE

87 h
REFUET/NG o F THE sCEAC 70,2 ."

n
. - - . - . . . _ . _ . . - . - .. . ..-. .--..-. -

b)L. :- Soy M THEN U3GD R$ A DEMAND FACTOR FOR THE PMfl .
'*

3e

. - 3r . ..- j .. .:.: : 2 n.. : - 1
- - - - ~~

,

..

'INE. 'BEA3?N.?P- S7!PULATE. 7NE_.A80V4 PEP CEM7S /S 4420DMik; ,,
~

'' -

FACT'TkXf~~DVA/MG~2f02riNFC6HDscN MI4My toNTao[ -
SS

C/2 cults (/20VAc) ARE Nor /]E.EME46! ZED Eur M4A/Y,,

4/2E /N A NON-CPS 2A7/NC, MODE , /N 7#/S VIODE \
sr
" 1

| YMEd'~NKE /de44V5'f~PbWS buPP4/dS 5HICH j
''

ARM. D2A ks/MG Pow 22 ,502 TH/9 gggScy j7 ggS grtN '
,,

ASSUMEO 7447/20 V Ad D/ST<2. ,psets A%+<E A,% ef |,,

} <a NORMAL. ' Of&tA T/0N LOA D/MG , THEd 70-4250ME ,# ----- --* _ :

.CONSER V4 T/VE C.4LCulA7/0M of l/SNT lc4D-Nidd rblT44E1 <s \

A CO/NC/bggy DENMND FACTOR OF So,$ /$ .4ssuMED,"

///E Tordt,. 2FFEG /$ THEN C,/ /0.50 = MO oF~**
** n/M NORMAL PNtIldAD/N4 .45 PE2 f-74 REf 2 ATT. T

i

3 : w*ga ~ " " ~ ~ ~ * ' . ~ -. y ,...: .,, ,.m. . ; . ., - . :., -. ., ;-., -

,

- - - ,- - _- . . - _ - . _ , - . _ - _ _ - _ _ - . . - . - . - - _ - . - _ - .



STONE G CEBSTER ENGINEERING CCRPORATION,,
~

CALCULATION SHEET- ..,

f 5010 OS

CALCULATION IDENTIFICATION NUMBER

f J.O. O R W.O. NO. DIVISION & GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE 1
. /2241 E.LEC ;59 E *C

Discuss /0H OF METHOD. CON 7D'
2

7~HE FOLLOW /MG /3 4 UST OF 7#06E. D/.SRIBUTIO// PMLS'

4

TH47 4,22 FED rdRU 7&yNSFCEME2.S SE7 47 92 5 */o 7MP*
* .

' PNL*4c2-Et
.

PHL-k AG2- 22*
10

PNL +AC? - EB''

93

13

CALCULAT/OA/ ,8E.SulTS OF7WE do0Vt' Pxts. 422 SUMMARIZED''

I5

/N TA84E SHOWN QN P4GE. 8'*

17

'8
,,

19
.

*

Oo
t a'

~

*'
.

:: I.

23

24

IS

38

27

IS
*

29

30 !,

38

3:

33

34

35
,

36

37

38

39

40

41

43

v* 43

44

49

46'

_ , . , . , , , , , , - , .+, s-,e . m . - ; ,-- , - w,- .~~~~;- . ~ - ~ - - ~ ~ ~ ~1 ~~
,

- - - . ,...,v .v s . . . ~ . .

. . . _. . - _ _ - . __ _ . - _ _ - _ . .. - . . _ - _ - . .-- - - _



.

'

.. CALCULATION SHEET- - .

8 5010 65

CALCULATION IDENTIFICATION NUMBER

J.O. O R W.O. NO. OlVISION & GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE 9Y /22 4| ALEC 39 E-90
' C4' LCulA770M SUMMARY

coxoinow,

NORMAL- | REFUELING*

' REERENGE3
', E-7f.fEq 2_

_.

THIS CAL C. E-86 REXO*

_

_

PNL DISTR. M.C.C. 120 Y. Total 240Y-PHASE Vol.Ta4E MCC*

Z. D. NO. TRAN.5F. Z D. NO. CoHTDfuCUS AMOS. A;~ML. . VOLTAGE'

'o CD. MO. AMP 3. (VOLTS) Le VEL.
.

(VoL.TS)
'' P42 TAC 2-El TRik?NE2 El MCCy2-E05 .

95;49 /9 09 - /27 78
478 (ACNAQes

.

PHLkAC2-E2 Tai-vPWR2-E2 MCCit2 E% EB.GG //,-73 /32.0'*

49/ (4GuQ's
.

|WLMC2-E8 TRFhPNR2- F.8 MCf.*2- EI4 31> 8 7 G.37 './32 35**

49/ (Ac*i")K)
i.

i,

*
t0

2|

M- CCHCLUS/ON**
23

,

L'lEC72/C.4L bd7A fdA CLASS /f ACADS WM/CH Abd**
,

COMMEC7ED 70 PNL k A C2- 5/ pHl.w4 c2-S2 .4#p fal*Ac2-BB**

)

UA3 CEEM /HVE.S7/647EC f/Zost 7'#E SE70f EleNEMm2Y**

DWGS. AS.50cu,tTED W/74 SUCH P4HELS, *'*
.

- -se

$GF2KsuctAlG MFRh'S. /s/mpgg7;cy oJ'74/g4gl5 facg'*
,

s,

'' TH E.7 E D W G s ,/ 7/JE 24750 VoL746A eF 7HE ACAO 47
ss

FULL LC AD Cu/i'22NT /.S /20Y$/Ch''

''

fod FA/Lk Ac2-E8 T//E SHo87EST* RJJR)UG L.ENG7//,,
,

SOLEA)01D CjeC,yj7* wgs gypt_yg75q,7]f 70L rt96[s,
.

}}l 7 'TI/ E SolEF)OID /s s't/oWU Yb BC /32V,
'*o

M |}CCSPr//BL f Yd402o*'

,

v 4,

44

4S

46

>

% - . g
.-,

- s ,.m, - e + eg.*



. _ _ _ _ _ _

STONE & CEBSTER ENGINEERING CORPOR ATION'*
.

I '~ '

. CALCULATION SHEET~

; rim s
C ALCUL ATION IDENTIFICATION NUMBER

J.O. O R W.O. N O. OlVISION O GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE 3

17.241 H /eLEtrMAL E -g f u /A

2

O BJ E CTI V E AND scope _'

4

Tas weublin kw wh% +,% sawevk-
'

) -

,

E-68 , 44im bia %1 6A A+of ps ' uv.o , s/4/a.-
,

,

it %das L wz3 w; k t!{ n g a %ga

,

_

. d man vo%p aumaas m
,

wwi 2 6. Tae am aw:'-

,
l$4

? (NW
,,,

! %sku.

,, <

bt/(VG &,- Wbt.n{O i tsu U %t41hb' 'y
m wum. q m m A a m p d 4.16 - A

~

-

s ,,

Idov kvs wl W bo uls"
23

MN h N (I bk h N N

Ro Lall. E-N'N4LR0b'1wkuhpk(A*'

po h -

g,

30

31

32

33

34

35

34

37

30

39

40

41

42

43

44

45

I 44

,,,_-..-..,..-.7 . m. ,- ,.. .c - . , . . . - - , . , - - . - . . . - , . _ , .,

,
.

,
.



* 0, nwo es

# "o CALCULATION IDENTIFICATION NUMBER*

J.O. 0 0 C.O. NO. DIVISION & GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE [_._

|1141 31 /E LEcrEKAL E-f6 v /4
i

t

C A L C d L/rT I ON S S U M M A-R.Y
. ... ... - . - .

* cpLD S H UT D 0 w/ N R. E r- v s. r N0
W5 ID Cc'"P' " * 7 # ') (C#EP 'co. 2o 7 3 9o r 91

*
_

#
V O LTA G E LO AD v o t,T~A G E LOAD*

9 0. /v o lt Mw /uve 3 /nv> pc/vit kwinvk$/ug _

*

s

416 0 v S W C. R B U S E 6__
'

8' i {

2A |1.03b/43III3Ss/uf|u97|1.0%5/4szo3 oc |I.ss/s.46
''

,

| 1.037/43l314.i3/t.fr/irJs| 1.031/ 4312116/u7/u5iZB''

,,

zc ' i.0 36 /45cf 13rg/t.u/i5.27|l.034 /4321 l.o 4/s.tr /l.17''

,,

; 1.037/4 si')7.5s/3.16/s.48 l.6f5 /H20 2.4 ( /l.1 4 / 2.502D''

|1.034/43m2.41/uo/z.gr I.cu /4311 zn/t.n /1.-zAs*a
,,

|' 1DF 'l.03ff//t311 1105/1.0't/2.17 j l.cH / 43/8J.13/l.o3/2.11
,

4sov s .,a sn ri o u suses''

i,,

1A | 1.01is /481.4 0.196/0.ib/0.nt!l.031/ 444.tc.67/c.mhirda
,,

ze ,I.otl!440.3 c.25s/c. Info.ttt>.ot4/w.7 o.2ukiu!un|
'

s

,,

Ic ;i.c24/44l.4 0.2z2/0.it,4.trz,o.024 / 4 4 t.7v.tukiuhtrz:' '

: ,, ,

, to . l.oI6 /4n 3 c.3n 'o.lf3 'o.w|i.ot7 /4 43. Ia. li7/o.in/0.214>=

L n. ; ;

t ta i.ciS/in.l v.374 f.za/0.id,i 014 /411.6 c.2Wo.m 'c.ui
~

"

4- 3S j

i '' 2.F l.0lff /4f3.7 f.3e6/c.ll?/2348' ! 0215 / MC.30.i46/c.|h ';.343
I37

''; 24 l.oz6 / 411.5 0.133/0.!al/0.201|l.034 /417. Z0.0f4/#.ek/0.944
,

I
-

1H I.0H / 41f.3 0.4M/0.145/t.5d J.p Ii / 4 31. 3 v.324,dif4/t.U4!
'

'

., i >

! ta o.f H/ 478.5i.sp,'o.47z 'uin o.m/47i.I wi3/c.4n/i.iil
~

j 5 i

Y .0 6 / 4 b]*b $.El2/0.A b/ h 1.0 $.g /4 f he $ N 0|$.h !0.h4i
' wre: nt vatups - 4so| acc 4.s .a w11 1;y4 re.w 'uc ast c~)..

{ .

i
i

u m. ~ , . ~ . . . ~ .~,-_,..,_m._ . - . - - - .
,

..-.._.,...~....s...-w-,,.;~.-,

_ _ _ _ _ _ _ _- _ - - - - - - - _ . -__



. _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'*
. A seio m

,, ,
*

CALCUL'. TION IDENTIFICATION NUMBER,,

J.O. O R W.O. HO. DIVISION & GROUP CALCUL ATION NO. OPTIONAL TASK CODE PAGE_h
112.41 34 hlE Cit.tCA L E -3 6 w 'A

,

t

' CONCLUSIOH
,

-| k k mLL&u nb m % ydn m.m'

uw$JA w.v& & Mt. kil si & uau & ,

-
,

vc/kcups vz Lew I.04 p. , w aL uwrpJ, L'a
,

|0I 'h u$ % Lal v AiYuf a N NI60 a yytt''

,

; w to4.0/, w % 4(A p w a. A w ~
; ll o ,/, f & u u e d v .

..

19

20

2I

22 .

23 !

24

2S

as

27

t8

29

30

31

32

33

34

3S

36

37
,

38

39

40

41

42

43

44

4S

46

.. ~ ~ ~ ~ - ., ,-..,7..~., ,,-m,. ... .,;..--.~.,.,.,,....,,--~----,.w, ~~,..ys.,..n,
,



- _ _ _

ATTACHMENT 3

Outstanding issue 8(b):

FSAR Sect ion 8.3.1. L.16 ind ic a te s that safety-related nutors are designed
with the capability of accele rat ing the driven eq uipme nt to its rated
speed with 80% of motor nameplate voltage applied at the ra) tor terminals.
FSAR Section 8.3.1.1.15 indic at es that the design of each diesel generator
unit is such that at no time during the loading sequence does the voltage
decrease to less than 75% of nominal.

In Amendment 3 to the FSAR, the applicant, in response to a request for
additional information, indicated that data extrapolated from diesel gen-
erator load tests indicated that 79.3% rather than 75% is the largest
voltage drop to be expected during the diesel generator load sequence. By
letter dated September 7, 19 84 , the applicant indicated that testing of
the diesel ge ne rato r using actual load and loading sequences to de mo n-
strate its capability will be pe r f o rmed . The applicant stated that it
will be shown that, for any case in which the generator voltage dips below

'

80% of nominal, the recovery time plus the load acceleration time is less
than the safe stall time of the load. The results of the staff review of
this item will be reported in a supplement to this SER.

1

Response:

partial summary of the actual factor testing of theTable 4 30.2 3-l is a
diesel generators. Test reports (SWEC File Numbe rs ) 27 01. 300-2 30-006A ,
2 7 0 2.19 0- 2 30-0 0 6 A , and 27 02.19 0- 2 30- 015 B were reviewed for this

|
information.

| Cases IA through IE are the Sequential Load Tests. Case 11 is taken from

| the Motor Start Capability Test. Case III is the Margin Test.

1
Cases LA through IE clearly envelope the diesel generator loading schedule
presented in FSAR Table 8.3-3.

Cases IA through IE meet the guidelines of Regulatory Guide L.9 for
frequency, in that at no time during the loading seque nce does the fre-
quency decrease to less than 95 percent of nominal, and the frequency is
restored to 98 percent of nominal within 60 percent of each load-sequence
time interval.

Cases LA through IE meet Regulatory Guide 1.9 , although voltage dips to
71%, by recovery to 90% of nominal well within 60% of each load-sequence
time interval.

Cases IE, 11, and lit e nve lope the instances when the 1250 Hp standby
service water pump is energized (note that the 900 Hp service water pump
loads will not be present under these scenarios). The standby se rv ice
water pumps are non-class IE load,$ fed from the emergency busses, and are
designed to operate only upon thu loss of the intake structure. During
the au tomat ic loading sequance, the standby service water pumps are
blocked from starting until the automat ic loading sequence of the diesel
generators is complete. Then, loading of the standby service water pumps
onto the Class IE diesel generator system is by nanual action only.

.
.

.

. _ __-__-
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Actual diesel generator loading as indicated in Table 8.3-3 is le s s than
that presented in Cases IA through IE, and consequently voi; age levels
will be higher and voltage recover to 90% and frequency recovery to 98%
will be faster. The motors used in the testing summarized in Table
430.23-1 were 90% and 80% start mtors. These mtors accelerated to rated
s peed and continued to run when subsequent loading was applied to the
diesel generators.

Thereface, the use of 80% voltage start capability motors, in conjunct ion
with the diesel generator capability and ' loading schedule, is consistent
with Regulatory Guide 1.9 .

A calculation has been pe rf o rmed along with other plant voltage profile
confirmatory calculations to assure that Cisss IF. husses can provide mini-
mum required vo lt age levels at stor terminals when loads are sequenced
onto the emergency diesel generators. In addit ion, the ability of the
BVPS-2 diesel generator sets to start and accelerate all of their required
loads in accordance with the established loading sequence will be demon-
strated in the field by actual test with plant loads, as discussed in
response to SER 8.3.1.3, Attachment 4 to 2NRC-4-140.

_ _ -- .



TABLC 4 30.23-1

Partial Summary of Diesel Generator Loading Capability

VOLTAGE FREQUENCY

Time (Sec) Preload Applied Minimum Recovery Minimum Recovery
Case (Note 1) Motor / Load Load Percent Time to 90% Percent Time to 98%

IA 1 0/0 1750HP 71% .69 sec 99.2% NA

IB 5 1750HP/0 1100KW N/C NA N/C NA

IC 10 1750HP/1100KW 1750HP 73.5% .69 sec 95% 2.75 see

ID 20 2-1750HP/1100KW 2600KW N/C NA 96.6% 3.88 see

IE 30 2-1750llP/ 3700KW 2-500HP 81% < 1/2 sec 96% 2.47 see

11 NA 1750HP/2000KW 1750HP 72% .68 sec 93.2% 2.94 see

ill NA 0/2119KW 1750HP 71% .7 2 sec 92% 3.2 see

Notes: 1) After diesel generator initially reaches rated frequency and voltage
2) N/C - No change
3) NA - Nat applicable
4) Each 1750HP motor is a 90% voltage start motor
5) Each 500llP motor is an 80% voltage start motor



ATTACHMENT 4

Outstanding Issue 8(c):

Section 6.4.2 of institute of Electrical and Electronics Engineers (IEEE)

387-1977 requires, in part, that the load acceptance test consider the
potential ef fects on load acceptance af ter prolonged no-load or light-load
ope rat ion of the diesel ge ne rato r . A load acceptance test or anlaysis
that demonstrates the capability of the diesel generator to accept the
design accident load sequence after prolonged no-load operation will be
pursued with the applicant, and the results will be reported in a supple-
ment to this SER.

Response:

In respanse to questions 430.25, 4 30.54, and 430.92, DLC has explained the
following:

(a) BVPS-2 procedures require loading of the diesels to at least 25%
during testing or maintenance.

(b) Whe1 the diosals start automatically, the operator verifies availabil-
ity of offsite powe r and immediately returns the units to standby.
This limits unloaded running to a very short t ime pe riod.

(c) The vendor recommends clearing the engine after 24 hours of unloaded
running.

Since BVPS-2 operating pract ices limit the accumulated unloaded running
time to far le s s than 24 hours each month and the diesel is c le ared
monthly during testing, the diesels will be operated far nore conserva-
tively than recommended by the vendor. The attached telex from the vendor
documents the ability of the diesels to support the loading sequence
following 24 hours of unloaded running.

_ -. . _ . - _ .
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ATTACitMEWI 5

Outstanding lasue 8(d):

FSAR Section 8.3. l.l.4 and Table 8.3-3 indicate that for a number of Class
LE loads there is a replacement load provided to allow maintenance to be
performed while satisfying the single failure criterion. The Be ave r
Valley design is such that Class LE load and its replacement may be con-
nected to the same Class IE powe r supply at the same time. It is the

staff's concern that this simultaneous connection of loads will exceed the
capacity of the Class lE power supplies. Identification of loads involved
and design provisions t,o preclude simultaneous connections will he pursued
with the applicant, and the results of the staf f's review will be reported
in a supplement to this SER.

Response:

The following electrical loads, classified as swing loads (train colored
"gr ee n") , are ab le to be electrically connected to either the Class LE
orange or purple bus as described in FSA R Section 8 . 3.1.1.4 and are

depicted on Figure 8.3-1:

1. 2CilS*P21C (Charging Pump), 4,160 V Class IE

2. 2CCP*P21C (Primary Component Cooling Pump), 4,160 V Class LE

3. 2SWS*P21C (Service Water Pump), 4,160 V Class IE

4. 211VR*FN201C (Containment Air Recirculation Fan), Tripped on CIB Signal
(Refer to FSAR Table 8.3-2), 480 V Non-Class LE

These swing loads are utilized as replacement loads and will be connected
to that one bus W1ich has lost its primary load due to f ailure or mainte-
nance. In that case, an exactly equivalent load is substituted. Adminis-
t rat ive procedures will be written to preclude operator connection of any
two similar loads on one bus, e.g. , both A and C pumps on the orange bus
or B and C pumps on the purple bus.



ATTACHMENT 6

Outstanding Issue 8(g):

The staff concludes that redundant penetrations outside the contalment are
adequately separated with the following exception. Train B purple cables

are located in the same penetration room and may also share the same elec-
trical penetration with train A green cables. In addition, justification

for noncompliance with IEEE 384-1974 and the independence of penetrations
ins ide the containment were not addressed. These items will be pursued

with the applicant, and the results of the staf f's review will be reported
in a supplement to this SER.

Response:

The statement is not correct that Train A and Train B circuits are run
through the same pe ne t r at ion. The same separation criteria are applied
both inside and outside containment.

|

,

.



ATTACHMENT 7

Oittstanding Issue 8(i):

IF.EE 334-1974, as augmented by RG 1.75 (Revision 2), prov ide s minimum
raceway separat io n guidelines acceptab le to the staff for complying with
the physical independence requirements of GDC 17. These guidelines, how-

ever, have not been fully followed in the design of Beaver Valley Unit 2.

By Amendment 9 to the FSAR, by letter dated October 16, 19 84, and by pro-
posed revision of FSAR Section 8.3.1.4, the applicant provided additional
descriptive information on the design for raceway separation. On the
basis of this information, the staff concludes the following:

1. Separation designs depicted on Figures 8 . 3- 17 , 8.3-21 (detail B),
8.3-30, 8. 3-3 L , 8.3-32 (detail C), 8. 3-33 (de tail C), 8. 3-36, 8. F 37,
8. 3-44, and 8. 3-45 meet RG l.75 and are acceptable.

on Figures 8.3-16, 8.3-21 (detail A),2. Separation designs depicted
8.3-32 (details A and B), and 8.3-33 (details A and B) do not met the
minimum separation guidelines of RG 1.75. Cables are not routed
ins ide enclosed raceways separated by one inch or m ee . The cables

are, howeve r , separated by two etal barriers (solid tray bottom and
top) and by a spatial distance of one inch or m re . The staff
concludes that this design meets RG 1.75 and is acceptable.

3. Separation between redundant Class IE circuits depicted on Figures
8. 3- 18 and 8. 3-2 3 does not meet the minimum separation guidelines of
RG l.75. Analysis based on testing to justify the lesser separation
will be pursued with the applicant, and the results of the staff
review will be reported in a supplement to this SER.

4. Separation between Class lE and non-Class lE circuits depicted on the
remaining figures ( 8 . 3- 19 , 8.3-20, 8.3-22, 8.3-24, 3.3-25 through
8.3-29 , 8.3-34, 8.3-35, 8.3-38 through 8.3-43, 8.3-46, and 8.3-47)
does not meet the minimum separation guidelines of RG 1.75. Analysis
based on testing to justify the lesser separation will be pursued with
the applicant, and the results of the staf f review will be reported in
a supplement to this SER.

Subsequently, by letter dated January 4, 1985, the applicant presented a
proposed test plan fo r justification os separat ion arrangements shown on
Figures 8.3-22 (details A through D), 8.3-34, 8.3-35, 8.3-38 (detail A),
8 . 3- 39 (detail A), 8.3-42, 8.3-43, 8.3-46 (detail A), and 8. 3-47 (detail
A) of the FSAR. In ad d i t io n , a new conf igur at ion (which is the same as
the configuration shown on FSAR Figure 8.3-18, except that one of the two
tray covers shown is removed) was presented fo r justification by the
proposed test plan.

On the basis of its review of the test plan (ESS0W No. 26VS-843, Revision
1, dated December 27, 19 84), the staff has identified the fo llowing items
that require further clarification:

1. Section L.7.3(b) of the plan ind icates that the ef fect of cable aging
has not been addressed. It is the staff concern that the test results



. --- . ~- _ . . .

-2-

will not substantiate the adequacy of the separation arrangements over
the life of the plant.

2. Section 2.3.3 of the plan indicates that tempe ature i n asureme nt s on
target cables will only be taken at 2- foot intervals for horizontal
arrangements and at 4-foot intervals for vertical arrangements. It is

the staff concern that the numbe r of m asurements may not be
sufficient to conclude that the target cable was not affected.

3. Section 2.5.1 indicates that the basis for acceptance will be that the
target cables retain their functional capability. The term
"f unct ional capability" has not been defined. Since 5.6.L.2 indicates
that one of the test object ives is to demonstrate that a faulted cable
will not affect other external cables. The term "will nn af fect" has
not been defined.

4. In Section 1. 3 o f Appe nd ix 5.15 o f the plan, it appe ars that cables
bigger than No. 6 cables were excluded from heat screening tests. The
bases and justification for this exclusion need to be clarified.

Each of the above items will be pursued with the applicant, and the
results of the staff review will be reported in a supplement to this SER.

Outstanding lasue 8(j):

Power circuits that traverse the cable spreading room at Beaver Valley are
installed in rigid or flexible conduit except at the entrance / exits to
floor ' sleeves in the cable spread ing room and control room and at the
entrance to the equipment in the control room. In accordance with Position
C.12 of RG l.75, this routing should not be considered acceptable. Ju s t i-
f ic at ion for alte rnat ive means of compliance will be pursued with the
applicant, and che results of the staff's review will be reported in a
supplement to this SER.

Outstanding Issue 8(k):

By letter dated. October 16, 19 84, and in the proposed FSAR Section 1.8,
the applicant identified an exception to Position C.9 of RG 1.75. The
applicant has proposed the use of solid high-hat covers as shown on FSAR
Figure 8.3-48. The use of high hats is not considered an exception to RG
1.75 unless the separation between trays is further reduced by the high
hat. If separation is reduced by the high hat, justification of le s se r
separation by analysis and test will be pursued with the applicant, and
the results of the staff's review will be reported in a supplement to this

! SER.

Response:
,

|
l The above questions concerning elect r ical independence criteria are no
| longer valid. The installation de t ails in the FSAR have been replaced

with those in our letter 2NRC-5-081 dated June 4, 1985. The details' in

the letter will be included as an amendment to the FSAR and are substanti-
ated by the test report data accompanying the letter.

.

.- - - . - - , ,m.- -- , , , ~ - , , , , - - - - - - - - - , - . ,-.,w,--,- ,. - - - - - - - , - - - + - - -
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ATTACHMENT 8 |

. Outstanding Issue 8(m):

The applicant, however, further ind ic ated that the requirements of IEEE
279-1971 other than the single failure criterion of Sect ion 4.2 do not
apply. The staff does not agree with this part of the clari f ic at ion,
because items such as pe riodic testing and calibrations have not been
included. Further clarif ication of this item will be pur s ued , and the
results of the staff review will be reported in a supplement to this SER.

In addit ion, by letter dated September 20, 19 84, the applicant, in*

res ponse to the issue addressed in Section 8.3.3.5 of this report, ind i-
cated that containment electrical panetrations have been determined to be
self protecting or to have two circuit protective devices. The term
"self protecting" impiles exception to Position 1 of RG 1.63. Ju s tif ica-
tion fo r this exception will be pursued with the applicant, and the
results of the staff review will be reported in a supplement to this SER.'

Response:<

I Refer to FSAR Section 1.8 for a discussion of the applicability of RG 1.63
f. .) Beaver Valley linit 2.

Penet rat ions which carry instrumentation circuits have been determined to,

be self protecting. This means that the penetration can carry the maximum
,! available fault current for these circuits indefinitely without exceeding

its thermal limit.

j

k

4

)
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ATTACllMENT 9

Outstanding lasue 11(b):

The . applicant was requested . to discuss the testing and frequency of
testing . necessary to .na int ain and ensure a highly reliable ins t rume nt a-,

t ion, controls, sensors, . and alarm system, and to de sc r ibe what operator
actions are required durig alarm conditions to prevent harmful ef fects to
the diesel engine. The applicant has not provided the requested
information.

Response:
,

The res ponses to Questions 430.69, 430.91, 430.98, 430.110, and 4 30.12L
will be revised as'shown on the attached pages.

;

i
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,
NRC Letter: September 19, 1983

.

Question 430.69 (SRP 9.5.4)

In Section 9.5.4.5 of the FSAR you describe the instruments, ,

controls, sensors and alarms provided for monitoring the diesel
'

engine fuel oil storage and transfer system and their function which
alert the operator when these parameters exceed the ranges'

r<commendeci by the engine manufacturer. Discuss the testing and

frequency of testing necessary to maintain and assure a highly
reliable instrumentation, controls, sensors and alarm system.
Describe what operator actions are required during alarm conditions ,

to preven: harmful effects to the diesel engine. Discuss the system

interlocks provided (SRP 9.5.4, Part III).

Response:

The reliability of instrumentation, controls, sensors, and alarms

will be maintained and assured through the periodic operability
testing of the deisel generator units. The specific testing of these
items will be addressed in the BVPS-2 operational procedures and will
meet the intent of Regulatory Guide 1.108.

[BVPS-2 operating procedures will also address a d ons to be taken in
/ response ts alarm conditions. These actions 6 consistent QTth the X
l engine manufacturer's guidelines and will prevent damage to the

\engine.
\l Interlocks provided for the diesel engine fuel oil storage and g

transfer system are described in revised Section 9.5.4.5, \,

Amendment 1. \
8 \

I.
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.

.

\

Amendment 4 Q430.69-1 December 1983
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TA&ul 43c.cc9-I

Summary of Operator Actions Taken In Response to Diesel Engine
Fuel.011 Storage and Transfer System Alarms

-

a) FUEL OIL PRESS LOW

Check Action

Operating pressures If normal: Attempt to clear alarm;
(locally) If low, proceed to next' check

Suction valve open Open valve in pump suction line if
closed

Filter and strainer If high - see applicable response
differential pressure summary

Day tank level If low - see applicable response
* *

bc. no F0E.L. O u l' CMP
Motor driven pump If not, confira:AControl switch
auto start in AUTO Power is available.

W MECCsssHL4 PLACC bc as
Foc.L cs' Po era % deb"

Valve lineup to Open valves found in closed position
instrumentation and
alarm switches

Piping system integrity If piping is breached oc
from day tank to restricted; notify shift supervisor
injectors

o

e

/ 0F 3
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b) bed TntsC t%CL onL. t 6 DEL. HsbH/wu)
]

Check Action

Tank level locally If normal: Attempt to clear alarm-

If low: Proceed to next check
iF wiw. Pr.ocEn Tc c5ecca s*4 |

Verify transfer pump If nots Check for proper operation |
auto start of ,v Control pump manually 1

'

f' required.
7_E4F-Lf5 203a,2e542044,2c4 8.[If running: IConfirm valve lineup

to day tank.,.

Piping integrity If piping is breached or restricted:
Notify shift supervisor.

Confirm transfer pump If running: Stop pump manually;
shutoff Monitor day tank level:

Prevent low level alarm;
Notify IEC to repair level
control.

\

c) Srot2AGS 'rApK' FuGL Clu iSv6L dn6H /wu)

Check Action

Tank level If normal:~ Attempt to clear alarm.
If low: Proceed to next check.
8 F msa: TRcccCb to cHEc<' ** s .

Tank and piping Notify shifi, supervisor.
integrity If leaks or obstructions are found

Isolate if possible

Storage tank s rn P Fi t. t w G 'T6 9 8<'.
being filled-level high 19 FOAM 5#iFT sopgavtseg.

,

*
i
,

Storage tanks s rJ FoA m 6//lFT- seFE/2Vo sch.
not being filled- SERAc# Fod f ro LE4x'g(,c,
level high -

' & OF3

.

5 -- - , -n, . - , , . , . , , . - . _ . . , . . _ , . . _ , _ _ . . - _ . , _ m,
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d) F0EL ont TW.dNVft8 FJM9 blScM ST124std 31 (40%D(9D 'u/F Midd

Che__Ch Action' -

Confirm high If normal: Attempt to clear alarm.
strainer dP

If high: Confirm instrumentation
; valve lineup; REmcu6 Asscci,9 reb

Pu m P FtLS m sS/2vn LC , cul Ad
CT(L/1stoGL, RCTutL M Pe MP 70 sd&iu L

.

I

4

8

.
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Equip. ID
~

Service Calib. Frequency

. 2EGF-DI201-1 Fuel Oil Filter Differential Pressure 36 mo.
-2EGF-DI201-2 Fuel Oil Filter Differential Pressure 36 mo.

. 2EGF-DIS 201A F. O. Transfer Pump P21A Disch. Strainer
High DP Alarm 36 mo.

2EGF-DIS 201B F. O. Transfer Pump.P21B Disch. Strainer
High DP Alarm 36 mo.

2EGF-DIS 201C F.0. Transfer Pump P21C Disch. Strainer
High DP Alarm 36 mo.

2EGF-DIS 201D F.0. Transfer Pump P21D Disch Strainer
High DP Alarm 36 mo.

'2EGF-LG201 Day Tank TK22A Level N/A
2EGF-LG202 Day Tank TK22B Level N/A
2EGF-LI202A Day Tank TK22A Level 36 mo.
2EGF-LI202B Day Tank TK22B Level 36 mo..

2EGF-LIS201A F.0. Storage Tank TK21A Hi/Lo Level
Alarm 18 mo.

2EGF-LIS201B F.0. Storage Tank Tk21B Hi/E6 Level
Alarm 18 mo.

2EGF*LIS203A F.0. Day Tank TK22A Level Control 18 mo.
2EGF*LIS203B F.0. Day Tank TK22B Level Control 18 mo.
2EGF*LIS204A F.0. Day Tank TK22A Level Control 18 mo.
,2EGF*LIS204B F.0. Day Tank TK22B Level Control 18 mo.
2EGF-LIS205A F.0. Day Tank TK22A Hi/LO Alarm 36 mo.
2EGF-LIS205B F.0. Day Tank TK22B Hi/Lo Alarm 36 mo.
2EGF-LS200A F.0. Day Tank Tk22A Sump Pit

Level Alarm 36 mo.
2EGF-LS200B F.0. Day Tank TK22B Sump Pit

Level Alarm 36 mo.
2EGF-NBE121A Vibration Monitoring N/A
2EGF-NBE1218 Vibration Monitoring - N/A
2EGF-NBE121C Vibration Monitoring N/A
2EGF-NBE121D Vibration Monitoring N/A
2EGF-PI201A F.0. Transfer Pump P21A Disch

Pressure 36 mo.
2EGF-PI201B F.0. Transfer Pump P21B Disch

Pressure 36 mo.
2EGF PI201C F.0. Transfer Pump P21C Disch

Pressure 36 mo.
2EGF-PI201D F.0. Transfer Pump P21D Disch

Pressure 36 mo.
2EGF*PS202-1 F.O. Pressure Lo Alarm / Aux. Pump

P22A Auto Start 18 mo.
2EGF*PS202-2 F.0. Pressure Lo Alarm / Aux. Pump

P22B Auto Start 18 mo.

.
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Question 430.91 (Section 9.5.5, SRP 1.5.6)

In Section 9.5.5.5 of the FSAR, you describe the instrumentation,
controls, sensors, and alarms provided for monitoring of the diesel ;

engine cooling water system and their functions which alert the
operator when these parameters exceed the ranges recommended by the

,

engine manufacturer. Discuss the testing and frequency of testing
necessary to maintain and assure a highly reliable instrumentation,
controls, sensors, and alarm system. Describe what operator actions
are required during alarm conditions to prevent harmful effects to
the diesel engine. Discuss the system's interlocks provided (SRP
9.5.6, Part III).

Response:

The reliability of instrumentation, controls, sensors, and alarms
will be maintained and assured through the periodic operability
testing of the diesel generator units. The specific testir.g of these
items will be addressed in the BVPS-2 operational procedures and will
meet the intent of Regulatory Guide 1.108.

[ The BVPS-2 operating procedures will also address actions to be taken/

[
in response to alarm conditions. These actions 4 re consistent v2.t
the engine manufacturer's guidelines and will prevent damage to the ._,

j diesel engine.

Interlocks provided for the diesel generator cooling water system are
3

{ described in Section 9.5.5.5.

<.4 Ll6/2GT1cp5 eP bi6sCL 66cEMioE' 106Td o CT@ 0Y. . . .-
W LL SC PERFotingh 60 6 FW5QoC W
lEFIMCb 00 TWF fG O. 91 -2- . /

,

-

* *
O

1
1

.

!

1

Amendment 4 430.91-1 December 1983
;

|

|

|

|
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SUMMARY OF OPERATOR ACTIONS IN RESPONSE TO
DIESEL ENGINE COOLING WATET. SYSTEM ALARMS

-.

a) JACKET cocc6Nr PEEss. LOW

Check Action
.

Instrument valve lineup Open valves to switch and gauge
if closed

Pressure indication If normals Attempt to clear
alarm

IOes: Proceed 4. we++ c. heck. I

Piping and flex If leaks or obstructions exist,
coupling integrity notify maintenance to repair

Engine driven pump Notify maintenance to repair
operability

b) JACKET coot Mm- T Eme. HIGH

Check Action /

Operating Temperature If normals Attempt.to clear
indicators alarm

If W6; frecceA4. wuk cAcck-
Operation of temp. Notify maintenance to repair
centrol valve when possible

Eni.ine driven pump Notify maintenance to repair ;

operability when possible
.

Flow of 'Open SE206c6 ut97tra rgates
water ;p caosg). :

I oF L |
i

l

1
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;

Tn6tA Ll50.9) I

c) JACKET cCo<-4 m . 7 Erw# LOW
,

Check Action
'

Operating temperature If normal: Attempt to clear .

alarm,
indicators if (*w i Prec'eA 4* *** 4 C bEC *-

ouviaN, ion oYeradi.a: Fail open design may cause thisa i-c
Oper temp.
centrol valve condition; Notify maintenance

Sb Ah: to repair when.possible
pov;"%.M.n as keep-warm '

oper N efi h m a.in4e-m b repaiv-pump q he f e,.
d) JACKET ccot,6 M J.cv6L Aou)

Check Action .

.

t.saci~s (D operating If normal: Attempt to clear alarm
properly If low: ProceeJ 4. Hex + cAcck

CFCJ Fau. s5ctane,J vewcie es-i ro7 o unt. bes.gEb-

Makeup domineralized
f[qe,f "''' "d" D*"*'6 " '8#"'"#ddwater is available

Drain valve position Close drain valve and cap
discharge pipe if leak exists

Piping and fles Notify maintenance to i epair
coupling integrity when possible

Lebe o;Isv-P k If Wh,cAcc14r wder i luke,

up ieveA oil . If puss ,nd: G ambb-
4. repair.

,

.

2 OF 7
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'I'AdLE 430. 9 I - L

Equip. ID Service Calib. Frequency *

;
2EGS-LG201-1 Jacket Water Exp. Tank TKIA Level N/A,

2EGS-LG201-2 Jacket Water Exp. Tank TK1B Level N/A
,

|
-

2EGS-LS201-1 Jacket Water Exp. Tank TK1A Low Level
Alarm 18 mo.

2EGS-LS201-2 Jacket Water Exp. Tank TK18 Low Level
Alarm 18 mo.

2EGS-P1200-1 ' Jacket Water Pump P22A Disch. Pressure 36 mo.
2EGS-PI200-2 Jacket Water Pump P22B Disch. Pressure 36 mo. t

,

2EGS*PS100A DG2-1 Cooling Water Pressure 18 mo.
2EGS*PS100B DG2-2 Cooling Water Pressure 18 mo.

i
'

'2EGS*PS210-1 DG2-1 Jacket Water Low Pressure Alarm 18 mo.
2EGS*PS210-2 DG2-2 Jacket Water Low Pressure Alarm 18 mo,
2EGS*TH205-1 DG2-1 Jacket Coolant Temp Control 13 mo. !2EGS*TH205-2 DG2-2 Jacket Coolant Temp Control 18 mo. 1

2EGS*TS204-1 DG2-1 Jacket Water Low Temp. Alarm 18 mo.
2EGS*TS204-2 DG2-2 Jacket Water Low Temp. Alarm 18 mo.
2EGS*TS213-1 DG2-1 Jacket Water Hi Temp Alarm &

.

'

Shutdown 18 mo.
2EGS*TS213-2 DG2-2. Jacket Water Hi Temp. Alarm &

Shutdown 18 mo.
2EGS-PI201-1 DG2-1 Service Water Pres;urc 36 mo.
2EGS-PI201-2 DG2-2 Service Water Preswrv 36 mo.
2EGS-TI201-1 DG2-1 Jacket Water Temp to 011 36 mo.

.2EGS-TI201-2 DG2-2 Jacket Water Temp to Oil 36 mo.
2EGS*TS214-1 DG2-1 Jacket Water Hi Temp Alarm 18 mo.
2EGS*TS214-2 DG2-2 Jacket Water Hi Temp Alarm 18 mo.
2EGS*TT216-1 DG2-1 Jacket Water Temp Control 18 mo.
2EGS*TC216-1 DG2-1 Jacket Water Temp Control 18 mo.
2EGS*TCV216-1 DG2-1 Jacket Water Temp Control 18 mo.

i2EGS*TT216-2 DG2-2 Jacket Water Temp Control 18 mo.
2EGS*TC216-2 DG2-2 Jacket Water Temp Control

~

18 mo.
18 mo.

2EGS*TCV216-2 DG2-2 Jacket Water Temp Control
2EGS-TI205-1 DG2-1 Service Water Temp Out 36 mo.
2EGS-TI205-2 DG2-2 Service Water Temp Out 36 mo.

2EGS-TI208-1 DG2-1 Jacket Water Temp From Engine 36 mo. ;

2EGS-TI208-2 DG2-2 Jacket Water Temp From Engine 36 mo.
2EGS-TI211-1 DG2-1 Service Water Temp To Intercooler

Water 36 mo. I

2EGS-TI211-2 DG2-2 Service Water Temp to Intercooler I

Water 36 mo. l
2EGS*TI203-1 DG2-1 Intercooler He.x Ex%er In/Oci Te.mP 36 mo.
2EGS*TI203-2 DG2-2 Intercooler Hed W jev Ia/M Twp 36 mo.
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NRC Letter: September 19, 1983,

Question 430.98 (Section 9.5.6)

Describe the instrumentation, controls, sensors, and alarms provided
for monitoring the diesel engine air starting system, and describe
their function. Describe the testing necessary to me.intain a highly

% reliable instrumentation, control, sensors, and alarm system and
where the alarms are annunciated. Identify the temperature, pressure
and level sensors which alert the operator when these parameters
exceed the ranges recommended by the engine manufacturer and describe
any operator actions required during alarm conditions to prevent
harmful effects to the diesel engine. Discuss system interlochs
provided. Revise your FSAR accordingly (SRP 9.5.6, Part III).

T

Response:

Refer to revised Section 9.5.6.5, Amendment 4, for a description of
the instrumentation, controls, sensors, and alarms.

The reliability of instrumentation, controls, sensors, and alarms
will be maintained and assured through the periodic operability
testing of the diesel generator units. The specific testing of these
items will be addressed in the BVPS-2 operational procedures and will
meet the intent of Regulatory Guide 1.108. 4--- lOS F /2.7 f, PQ.f., 430,9 7 2,8

Refer to revised Section 9.5.6.5, Amendment 4, for a description of
_-

the sensors that alert the operator and the location of alarms that
are annunciated. gg,g

BVPS-2 operating procedures will also addres actions to be taken in
response to alarm conditions. These actions are consistent with the
engine manufacturer's guidelines and prevent damage to the diesel
engine.

Interlocks provided for the diesel generator air starting system are
described in revised Section 9.5.6.5, Amendment 4.

At a meeting on March 6, 1984, the NRC requested BVPS-2 to verify
that the operator is not precluded from starting the emergency diesel
generator by a fuel interlock (timed retention of fuel isolation

,

signal), thus creating the possibility of expending the supply of
starting air. The control logic prevents energization of the
starting solenoids (admits starting air) while the shutdown solenoid-
are energized. Should an emergency start signal be initiated within
the time that the shutdown time ret-ntion was in effect, the -

emergency start signal will override the shutdown circuit and the
diesel will start. If the diesel were manually tripped while an
emergency start signal was present, the shutdown circuit can be reset
by depressing the start pushbutton at the location of control. This
will allow deenergization of the shutdown solenoids (admits fuel to

.

' ~/

Amendment 7 Q430.98-1 July 1984
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.

engine) as well~as allow air start solenoids to be energized and
admit air to the air start system. _

~.
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Susmary of Operator Actions or Response to Diesel Engire

Air Starting System Alarms

a) RSdQ kt ( 2) S i G (LTs a s R I L PP1 5 5 lod.

Check Action

Air header pressure If normal: check valve lineup
to sensors
Attempt to clear alara

If low: Proceed to next step

Receiver pressure If normal: Check valve lineup to
air-

Start distributors

- If low: Proceed to next step

Valve lineup to Open valves if closed
receivers

,

i Compressor runr.ing If stopped: Confirm valve lineup
to start switch ensure
power to compressor

,

Piping and flex If leaks or obstructions exist:
Coupling Isolate leak if possible

Notify shift supervisor

| b) Start Failure
.

Check Action
*

.

Barring device If engaged: Check reason for
engagement
Disengage when possible

Engine S4ebcWid Ensure shutdown has been reiet
26t.4V

I DF L
i

.

- - - - , . - - - - - , - , , , , - .- , , . . - - - , , . . , . . - , . - - - - - . - - _ - - - --,._-, -, , . ,,.--. ..---. ,,,, .,--.. .,,,,- .,,,-- , _.- _ _--
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Control power iF ccmcoccib,r r#w/26 iS Guh2mE'D
available Notify maintenance if repairs

'- are required

s, cs fcTed. switch IF switch is not in REMOTE:
position (245x r67.-I (2d) Check reason for position

Return to REMOTE when possible

Fuel system If fuel system problems exist,
respond in accordance with
applicable alarm response

Air intake system Check condition of air intake
filters, piping, fles connectors,
and intake manifolds.

If the diesel still fails to start, manually start at:
Control room panel
EmC&GalVSlHTbowa PenGL
local engine panel

et.TC# M AT6 5MorbewM Fr+ME'-

C) 6 #E Ei 96 16v ic E E t464G F._ b

Check Action

Position of If switch is Ent96Eht
6At22:46
%60tc 6 Check reason for DEdicE

position
Return to D456%CDwhen

,

possible

if %6VicE is isSENG 4GE'D,
RTT6MPr 'To CLER/2. Gl.n/2 Y1
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Equip ID Service Calib. Frequency

2EGA-PI201 DG2-1 Starting Air Tank TK21A Pressure 36 mo.
'.2EGA-PI202 DG2-2 Starting Air Tank TK21B Pressure 36 mo.

2EGA-PI203 DG2-1 Starting Air Tank TK22A Pressure- 36 mo.
2EGA-PI204 DG2-2 Starting Air Tank TK22B Pressure 36 mo.-

2EGA-PI205-1 DG2-1 Air Receiver Pressure Differential 36 mo.
2EGA-PI205-2 DG2-2 Air Receiver Pressure Differential 36 mo.
2EGA*PS201 DG2-1 Air Compressor C21A Control 18 mo.
2EGA*PS202 DG2-2 Air compressor C21B Control 18 mo.
2EGA*PS203 DG2-1 Air Compressor C22A Control 18 mo.
2EGA*PS204 DG2-2 Air compressor C22B Control 18 mo.

.2EGA*PS205-1 DG2-1 Start Air Pressure Low Alarm 18 mo.
2EGA*PS205-2 DG2-2 Start Air Pressure Low Alarm 18 mo.
2EGA*PS206-1 DG2-1 Start Air Pressure Low Alarm 18 mo.
2EGA*PS206-2 DG2-2 Start Air Pressure Low Alarm 18 mo.

.

*
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NRC Letter: September 19, 1983

Question 430.110 (Section 9.5.7)

In Section 9.5.75 of the FSAR you describe the instrumentation,
controls, sensors, and alarms provided for monitoring the diesel
engine lubrication oil system and their function which alerts the

"- operator when these parameters exceed the ranges recommended by the
engine manufacturer. Describe the testing and frequency of testing
necessary to maintain a high.ly reliable instrumentation, contrel,
sensors, and alarm system. Describe any operator action required
during alarm conditions to prevent harmful e ffects to the diesel
engine. Discuss systems interlocks provided. Revise your FSAR
accordingly (SRP 9.5.7, Part III).

R'esponse :

The reliability of instrumentation, controls, sensors, and alarms
will be maintained and assured through the periodic operability
testing of the diesel generator units. The specific testing of these
items will be addressed in the BV?S-2 operational procedures and will
meet the intent of Reguletory Guide 1.108 6

The BVPS-2 operating procedures will also address ac,tions to be taken
in response to alarm conditions. These actionsfare consistent with
the engine manufacturer's guidelines and will prevent damage to the \diesel engine. \.

The system interlocks provided a o discussed in Section 9.5.7.5.

CAL /h 9.AT~lCO 6 0F D EsEc- GE9E/.iTO/2-
I p 6 rEJ ME oToried i

i

u / LL &C 96SSo4.m d) od A
FRG Q E,ac.Y

b CF 1pEb OA ~T M LC W ' 'N '' E '
-

.

.

G 2 6. h m M 9 2.1-?.6 ) Old 148)Lf' 4 3C . I@ --I
.

.

Amendment 4 Q430.110-1 December 1983
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Summary of Operator Actions in Response to Diesel Engine
Lubricating Oil System Alarms

a) LUBE OIL TEMP. HIGH

Check Action

Lube Oil Temperature If normal: Attempt to clear
alarm.

If high, proceed to next step.

JodEr W4tf# flow through cooler op% 1t,sGs s.Tc V Aw -t(2S i( chseA.

Proper operation of rJeft woivde e wce,f y ir.
'

temperature control valve

b) CRANKCASE LUBE OIL LEVEL HIGH

ActionCheck

Crankcass level If normal: Attempt to clear
alarm. .

If high: Proceed to next step.

.= _
_

Crankcase level trend d Check eil pih f..- wiec conhiwag'
Maava01 elmia iE cc y ked., Q. .jaact wJe< e#p-si- 4h

# "I"' *

c) LU OI LOW

Check Action

Crankcase level If normal: Attempt to clear
alarm..

If low: Gravity fill crankcase
to clear alarm.

Crukcase. IcVej frd If leucA cky ps alan vm.Jf -fast, check,7
leakap in4. gac.ket waf er s

(hip s.w. esp-5,W fank level)ysA
4r

Q
in4 y4 . I-f leaks ba,,permg 3

we4; q main 4%.nce, f. ngak.

t oF 3
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d) LUBE OIL PRESS LOW ..

.. Check Action

Operating pressure If normal: Attempt to clear
alarm.

If low: Proceed to next check.

Strainer and filter dP If high, refer to applicable*

response.

Piping integrity If breaks or obstructions are
founds. Attempt to '

isolate leak or free
: obstruction

,

Notify shift supervisor. j

Valve lineup to Open valves if closed.
instrumentation

Pump operation

G) LUBE OIL TEMF LOW

Check Action

Lube oil temperature If normals Attempt to clear
alarm.

If low: Proceed to next check.
paving eqike-opereds.m:
Operation of temperature If valve fails open, may cause
control valve low temperature under

certain conditions

$gh h' o.g Vasp ar Y E'? '' "* 's h* * *
,

rea # + < e. +

b ROCKER ARM LUBE OIL LEVEL HIGH

Check Action

Operation of tank Confirm linkage and valve

level control valve actuator are not bound.

Tank overflow If overflow occurs, manually
control tank level.

A OF 3
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g) ROCKER ARM LUBE OIL PRESS LOW
'-

Check Action

Instrumentation valve Open high pressure switch
lineup isolation valve if closed.

Duplex L.O. f11ter d%<sJkR Swap and clean f11ter, if A#er.JJ,
rvusvyc p<tssvec,is W 4
Confira motor-driven If prelube pump has not started,
pump start manually start to clear

alarm.

Pressure relief valve Confira PSV is not stuck open.

System integrity Isolate leaks if possible.

|3) CR/3s/KcAs6 PRE'ssued HI4//
cl.ea. A ct '~

Crd aae- prenere- 35narand: f)ffnp} ./v cLe <tlaron
F l.p : P ec o u e A ,ie d s / ..9

bbYYL,*ne v'cL|y'e. | t:14Uf gf,w ,3cj,;f,cw y,L|g j $ (jogg,q.

O er- b .w of Cr w k.cale E$ It'cperit[|4 ,11cr/i s n a s .r| sm a,.<.L.-
'

f

Vacuutn fdtnf. .jo g ep t y- y/re,, fossifs/x..
'

.

f',p,;g idegr;fy-

14 bre kr -Senk aby+ 6 koldea

jed. (vacuum /es). NoWy
maah a.-*__. A r y ir- u A ou, (./c,

f

/ v.he co'| bi br* WAY!" h|ahic hu,,,nceb~. (&cenin- im *1 W a- M h f*faiba

Laaber IN ciY SGhsf CSon
wja, possif te. .

'

CfQr cc|o o,v Cnn YCJuif In
jeSE cd Y'6CUUns),

3J3
- - -
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Equip ID Service Calib. Frequency

2 EGO-DI202-1 DG2-1011 Filter Differential 36 mo.
2EG01I202-2 DG2-2 011 Filter Differential 36 mo.-

,

2 EGO-DI201-1 DG2-1 Lube Oil Strainer Differential 36 mo.
2 EGO-01201-2 DG2-2 Lube Oil Strainer Differential 36 mo.
2EG0*LS210-1 DG2-1 Engine Sump Lube Oil Low Level~

Alarm 18 mo.
2 EGO *LS210-2 DG2-2 Engine Sump Lube Oil Low Level

Alarm 18 mo.
2EG0*LS211-1 DG2-1 Engine Sump Lube Oil High Level

Alarm 18 mo.
2 EGO *LS211-2 DG2-2 Engine Sump Lube Oil High Level

Alarm 18 mo.*

2EG0*LS212-1 DG2-1 Rocker Arm 011 Reservoir Hi
Alarm 18 mo.

2 EGO *LS212-2 DG2-2 Rocker Arm 011 Reservoir Hi
Alarm 18 mo.

2 EGO-PI201-1 DG2-1 Lube Oil Pressure 36 mo.
2 EGO-PI201-2 DG2-2 Lube Oil Pressure 36 mo.
2 EGO *PS201-1 DG2-1 Lube Oil Pressure Alarm and

shutdown 18 mo.
2EG0*PS201-2 DG2-1 Lube Oil Pressure Alarm and

shutdown 18 mo.
2 EGO *PS201-3 DG2-1 Lube Oil Pressure Alarm and

shutdown 18 mo.
2EG0*PS201-4 DG2-1 Lube Oil Pressure Alarm and

shutdown 18 mo.

2EG0*PS202-1 DG2-2 Lube Oil Pressure Alarm and
shutdown 18 mo.

2EG0*PS202-2 DG2-2 Lube Oil Pressure Alarm and
shutdown 18 mo.

2EG0*PS202-3 DG2-2 Lube 011 Pressure Alarm and
shutdown 18 mo.

2EG0*PS202-4 DG2-2 Lube Oil Pressure Alarm and
shutdown 18 mo.

,

2 EGO *PS211-1 DG2-1 Rocker Arm Lo Pressure
~ 18 mo.Alarm

2EG0*PS211-2 DG2-2 Rocker Arm to Pressure
Alarm 18 mo.

2 EGO *TH213-1 DG2-1 Lube 011 Heater Control 18 mo.
2EG0*TH213-2 DG2-1 Lube Oil Heater Control 18 mo.
2 EGO-TI205-1 DG2-1 Lube oil Temp from Engine

Sump 36 mo.
2 EGO-TI205-2 DG2-2 Lube Oil Temp from Engine Sump 36 mo.

2 EGO-TI_206-1 DG2-1 Lube Oil Temp. to Engine 36 mo.
2 EGO-TI206-2 DG2-2 Lube oil Temp. to Engine 36 mo.
2EG0*TS209-1 DG2-1 Lube oil Temp. high shutdown 18 mo.-

2EG0*TS209-2 DG2-2 Lube Oil Temp high shutdown 18 mo.
2EG0*TS210-1 DG2-1 Lube Oil Temp High Alarm 18 mo.
2EG0*TS210-2 DG2-1 Lube Oil Temp high Alarm 18 mo.
2EG0*TS212-1 DG2-1 Engine sump Lo Temp Alarm 18 mo.
2EG0*TS212-2 DG2-2 Engine sump Lo Temp Alarm 18 mo. _

2EDci-PI2i c -l D6;ul C% Lense. Metciweier 3(, bw;.
1EOCg-911\c-% D62-2. Cya.,J.u.s g. Mawn4 tr 3L sea.
1c oc,+ P52io-l CG L-i Cc J w c Prewc Alarm 18 me,
1ED 6 * PS2io-1 PO.-7. Crud ens e., Pressart Alarm IS me.

.
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' NRC Letter: September 19, 1983-

Question 430.121 (Section 9.5.8)

In Section 9.5.8.5 of the FSAR you describe the instruinentation,
controls, sensors, and alarms provided in the design of the dieseli

engine combustion air intake and exhaust system and their function
,' which alert the operator when parameters exceed ranges recommended by ,

'

the engine manufacturer. Discuss the testing and frequency of
testing necessary to maintain and assure a highly reliable

instrumentation, controls, sensors, and alarm system and where the
alarms are annunciated. Describe any operator action required during
alarm conditions to prevent harmful effects to the diesel engine.
Discuss systems interlocks provided. Revise your FSAR accordingly
'SRP 9.5.8, Part III).*

' Response:

The diesel engine combustion air intake and exhaust system is a
passive system which does not require controls, alarms, or
annunciation. The reliability of instrumentation will be maintained
and assured through the perio,dic eperability testing of the diesel'

generator units. The specific testing of the instrumentation will be
addressed in the BVPS-2 operational procedures and will meet the
intent of Regulatory Guide 1.108.it

f
( The diesel engine combustion air intake and exhaust system is not

provided with any interlocks. Refer to Section 9.5.S.5.

i
,

CAL 1844Dep5 oF biESEL G EME.d.itr04 M6TCo,MiWTArd

w su 66 PEllFoAmCD o4 4 F,2& cpcy'
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Amendment 4 Q430.121-1 December 1983
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Equip. ID Service Calib. Frequency

2EDG-PI200 DG2-2 Pressure Manometer Air Intake 36 mo.
2EDG-PI201 DG2-1 Pressure Manometer Air Intake 36 mo.,

2EDG-PI201-1 DG2-1 Combustion Air Manifold
Differential 36 mo.

2EDG-PI201-2 DG2-2 Combustion Air Manifold
Differential 36 mo..

2EDG-TE201-1 DG2-1 Cylinder Temp N/A
2EDG-TE201-2 DG2-I Cylinder Temp N/A
2EDG-TE201-3 DG2-1: Cylinder Temp N/A
2EDG-TE201-4 DG2-1 Cylinder Temp N/A
2EDG-TE201-5 DG2-b Cylinder Temp N/A
2EDG-TE201-6 DG2-L Cylinder Temp N/A
2EDG-TE201-7 DG2-1 Cylinder Temp N/A
2EDG-TE201-8 DG2-E Cylinder Temp N/A

N/A2EDG-TE201-9 DG2-D Cylinder Temp -

2EDG-TE201-10 DG2-1 Cylinder Temp N/A
2EDG-TE201-11 DG2-1 Cylinder Temp N/A
2EDG-TE201-12 DG2-l' Cylinder Temp N/A
2EDG-TE203-1 DG2-1 Exhaust Temp N/A
2EDG-TE203-2 DG2-2 Exhaust Temp N/A
2EDG-TE202-1 DG2-2 Cylinder Temp N/A
2EDG-TE202-2 DG2-2 Cylinder Temp N/A

'

2EDG-TE202-3 DG2-2 Cylinder Temp N/A

2EDG-TE202-4 DG2-2 Cylinder Temp N/A
2EDG-TE202-5 DG2-2 Cylinder Temp N/A
2EDG-TE202-6 DG2-2 Cylinder Temp N/A
2EDG-TE202-7 DG2-2 Cylinder Temp N/A
2EDG-TE202-8 DG2-2 Cylinder Temp N/A
2EDG-TE202-9 DG2-2 Cylinder Temp N/A
2EDG-TE202-10 DG2-2 Cylinder Temp N/A
2EDG-TE202-11 DG2-2 Cylinder Temp N/A

'- 2EDG-TE202-12 DG2-2' Cylinder Temp N/A
2EDG-TE204-1 DG2-1 Exhaust Temp 'N/A
2EDG-TE204-2 DG2-2 Exhaust Temp N/A
2EDG-TI201-1 DG2-1 Temp N/A
2EDG-TI201-2 DG2-2 Temp N/A

c

,

.
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ATTACHMENT 10

Outstanding Issue ll(f):

FSAR Section 8.3 states that in the event of a loss of offsite power
(LOOP) the diesel generator roon ventilation system must be manually
reconnected to the bus. The diesel generator roan ventil ation system
provides cooling to the diesel generator and its auxili ary equipment
during diesel generator operation. Failure to restore the ventil ation
system to operating condition within a reasonable amoun t of time will
resul t in diesel generator roon temperatures exceeding the 120 F design
ambient temperature specified in FSAR Section 9.5.4. In a response to the
staff's request for infonnation on this aspect of the design, the appli-
cant stated that " operation of the primary and secondary supply fans,
nonnal exhaust fans, and associated motorized dampers is maintained during
loss of nonnal station power by automatic connection to the emergency
bu ses." However, FSAR Table 8.3-3, " Emergency Diesel Generator Loading,"
only shows that the supply of fans and heaters are connected to the buses
and not the other equipment.

Response:

Table 8.3-3 is being revised to reflect the present loading which includes
the nonnal exhaust fan (2HVD*FN222A), the primary supply fan (2HVD*FN-
270A), and the secondary supply fan (2iiVD* FN271 A). These loads have been
included in the existing diesel loading calculation. The associated motor
operated dampers (2HVD* MOD 21 A, 22A, 23A) are fed fran a 120 V ac distribu-
tion transfonner (TRF*PWR-ET ) . The table does not indicate individual
loads at the 120 V level . Instead, they are included in the total load
indicated for the relevant distribution transfonner (TRF*PWR-El in this
case).

i
,



ATTACHMENT 11

Outstanding issue 12(a):

Ins pect ion of the ext ract ion steam valves is needed to ensure that the
check valve closing mechanism travels in the closing direction in a free
and positive manner. This is to alleviate the concern of a turbine over-
speed resulting from back flow of steam from extraction feedwater heaters.
In Amendment 8 of the FSAR, the applicant described the inservice inspec-
tion program for the mechanical and backup overspeed trips only.

Response:

The BVPS Operating Manual requires all extraction steam noneeturn valves
to have been tested within one week prior to each turbine startup. This
test consists of a visual verification of valve stroking in a test latch /
unlatch sequence. DLC operating experience has shown this testing is
adequate to assure stable turbine speeds following a trip.

-
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ATTACHMENT 12

Unnumbered Outstanding Issue (Pages 9-74 and 9-75):

provided to ' automatically start and stop each airAutomatic controls are
. compressor when the pressure in its respective air receivers decreases or
increases to predetermined leve ls . The applicant has not provided the
requested setpoints for the compressor cutin and cutout pressures as well

.as the high pressure, low pressure, and low-low pressure alarm setpoints.

Response:

.Thse values are provided in FSAR- Table 9.5-10. No high pressure ~ or low-
low pressure alarms are used at BVPS-2.

.
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ATTACHMENT 13

Backfit Issue 14 :

DLC was requested informally by PSB to discuss checks and/or tests
including frequencies, which assure adequate air dryer performance.

Response:

Pe rf o rmance of the air drye rs is assured by routine daily checks by the
operators and a maintenance program based upon vendor recommendations a n.1
included in approved plant procedures. The BVPS-2 s urve illa nce s will
include: L) a daily blowdown of each diesel generator's air receivers and
not ing of any water vo lume obtained and 2) performance of maintenance
s urve illa nce procedures at each refueling outage to inspect the air start
solenoid valves.

In addit ion, an alarm is provided which alerts the control room operators
to a "high dewpoint tempe r atur e ." This alarm is annunciated and the
operator will respond as directed in the approved alarm res ponse

procedure.

1

)
l

l


