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July 25, 1980

Trojan Nuclear Plant
Docket 50-344
License NPF-1

Director of Nuclear Reactor Regulation
ATTN: Mr. Robert A. Clark, Chief

Operating Reactors Branch No. 3
Division of Licensing

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Sir:

Attached please fin' .f the supplemental information
regarding the Troja .elear Plant Auxiliary Feedwater (AFW)
System, which specifically responds to Items B.2 and C.6 in
the enclosure to your letter of May 14, 1980. This submittal
will complete the requested PGE responses to the aforementioned
NRC letter.

Sincerely,

-

C. Goodwin, Jr.
Assistant Vice President
Thermal Plant Operation and
Maintenance

CG/KM/sa/4mgl.lA5
Attachment

\
c: Mr. Lynn Frank, Director 0 i

State of_ Oregon 61
Department of Energy I k
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ATTACHMENT

Trojan Nuclear P1. ant
PCE Supplemental Response to the
May 14, 1980 NRC Request on the

Auxiliary Feedwater System

3. Additional Short-Term Recommendations.

2. NRC Position

The licensee indicates that the AFW pump / driver vendor strongly
discourages performance of an endurance test. It is our position
that you perform an endurance test for each AFW pump prior to startup
of Cycle 3 in accordance with the attached revised Additional Short-
Term Recommendation No. 2. Note that the test requirement has been
reduced from 72 hr. to 48 hr. The licensee shculd commit to follow
the provisions of the revised AFW pump endurance test requirements
and submit the requested test information.

PGE Response

As we indicated in the July 1, 1980 PGE letter, the 48-hr. endurance
tests had been conducted, prior to startup of Cycle 3, on turbine-
driven and diesel-driven Auxiliary Feedwater (AFW) pumps in accord-
ance with the testing conditions specified in the enclosure to t?e
May 14, 1980 NRC letter. The tests were run in the AFW recircula-
tion line at rated pump speed of 4560. RPM with a reduced flow o':
80 gpm and a discharge pressure of dpproximately 1750 psig for :he
turbine-driven pump and approximately 1580 psig for the diesel-! riven
pump.~ After the 48-hr. test run, the pumps #4re secured for loager
than 8 hr. and allowed to cool down to within 20*F of their stact-up
temperatures. The pumps were then restarted and kept running for
an additional I hr.

Figure i provides the flow schematic diagram for the test. Tho AFW
pump / driver bearing temperatures measured by thermocouples wer s
recorded on strip chart recorders and the plots of the results are
presented in the attached Figures 2 and 3. At each bearing, t te
vibration data were taken at horizontal, vertical and axial direc-
tions. Figures 4 and 5 (attachments) provide ambient temperature
and humidity data in the pump rooms which were also measured during
the teste.

The test results indicated that the pumps remained within design
limits with respect to pump / driver bearing temperature and vibration
and that no excess vibration was observed during the tests. Further-
more, the pump room ambient conditions (temperature and humidity)
did not exceed environmental qualification limits for safety-related
equipment in the room.
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i - C. Long-Term Recommendations.

6. NRC Position - AFW System Pipe Break

' A licensee's response te ".his recommendation is not acceptable. It

is our position that adequate protection be .provided for the diesel-
driven AFW pump for postulated rupture of the turbine-driven AFW

; pump discharge piping in the diesel-driven pump room. In addition,
i the licensee should ensure that the new motor-driven AFW pump train

; is' separate from existing AFW pump trains in order to ensure that a
: break in the AFW System (not associated with the motor-driven pump

train) could not affect the motor-driven pump. In lieu of the
above, the licensee can describe the means for achieving a safe'

. shutdown condition by use other available systems following such a
! postulated event.
>

PCE Responsea

1

| As stated in the Trojan Nuclear Plant FSAR Section 6.6.1, the design
! basis for the AFW System is to provide feedwater- to the steam gener-
j ators during emergency conditions concurrent with a single active

failure. The AFW pump discharge piping was analyzed and reported in;

; PGE-1004, Revision 3, " Analyses of Pipe System Breaks Outside Con-
I tainment", in response to the NRC letter of December 19, 1972 and

- subsequent correspondences. It is still our belief, as indicated in

,

our, December 31, 1979 letter, that an addition of the nonsafety-
| grade motor-driven pump is intended to minimize the need for usage
4 of the safety grade pumps during Plant startup or shutdown, thereby
I minimizing the already low usage factor associated with these pumps.

In accordance with the NRC concerns raised in the NRC letters of,.

October 3,1979 and May 14, 1980,- however, designs are being developed
to provide appropriate protection to the diesel-driven AFW pump from.

| the postulated rupture of the turbine-driven AFW pump discharge line.
It is our intent to provide a guard pipe encasing the turbine-driven'

pump discharge pipe which passes through the diesel-driven pump room.
In addition to providing a guard pipe, we are developing a design to
connect the motor-driven AFW pump discharge to both turbine-driven
and diesel-driven pump discharge pipes with appropriate isolation
capability by check valves and failed closed gate valves. It is

currently anticipated that these modifications, due to a long equip-
ment lead time, will not be completed until the resumption of power
operation (Mode 1) for Cycle 4 in 1981.
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Figure 1 Trojan Nuclear Plant
AFW Pump 48-Ilour Endurance Test
Flow Schematic Diagram
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183 _. Figure 2 Trojan Nuclear Plant

Diesel-Driven AFW Pump Bearing Temperature a

~

170

.

-160

150 -

140 -

130 { 0 0 0 @ liigh Speed Outboard Journal-

* --C O O @ liigh Speed Inboard .Iournal
120 ~ 9 C O O g1 Pump Inboard Journalg ' ~ ~

a Pump Outboard Journal

& @ Pump Thrust Bearing
_

100 - -

~

e 90 '

.

80 ' -

$
k70 -

|$

60 7 | |
8 8 *

|| !l I I!I !I I I I| I I I I II I I I

O2 46 8 10 20 30 40. 48 1 llour Run
S/D,,

TIME INTO 48 IIR. RUN (llRS.)

__



1l |ll iI' 'l

!, ( i

m5o" u E w
'

l
a l

n a
.

r n l
u r a l
o u n a g
J o r n n

J u r i
d o u r
r d J o a
a r J e
o a d B

u b o r d *

t b a r t
u n o a s
O I b o u

t b r
e e u n h
n n O I T
i i

b b p p p
r r m m m
u u u u u

e T T P P P
r
u
t na ur
e * . - - = R
p

* r
= = = == um *

"e " oT

* b 4 + *
- l

I

g . ''
n = -i ' = 'r ' -a
B ' - = ,e

,

p ' = =
,
,
,

m , . = =u
tP

~ - =n ,
,

aW _-
,

l

_%
- 8PA O O O '8

4
rn O C - Iae ;
ev

Il i
cr
uD I

N -e
0!nn

ai 4
jb I

orru
TT - ; ; O - I

)
. i

3 S
R t
le l

r (
u 0|

g N 3
i U i

F R
i

.

R
I iI

8
- 0 . : 4

i

0O |
2T

N 8n
I 1

6
E i 1
M
I 4i

T 1

2

%" _f
0 . 1-

0|
1

8i

- - -- 6i

4,

2
_m -

,

. (" - i ~~
- -

- l
L i -W > - -

r ~

-

r ;>t '

0
0 0 0 4 0 0 0 0 0 0 0 0 '0 0 0

4<

8 7 6 5 4 3 2 1 0 9 8 7 6
1 1 1 1 1 1 1 1 1

, .

m"." gda{mH
,



p't' y -- ,m,mnn,H ::* ^:~-u7um
ne un ne

u , P ''
g__q--. mmy

f
.

4 "I "i il" 'ii e * M1
f ty , , , y 'a , .1s

n,,,,, ,,, ,g ,," ;

,p %-lt ,a i . ~-, d 1- ,- o * ..,,, ---,_o ([4'4 i ,- # y,
--.*

Sheet 4 of 5 -

|2-b- Nh[' [
'

-,<% ~

$ f"% # | ', | f
f

o ,; c| -TF Ag-TM4m* ~e e oE
~

i

' '

i!
,

!m an.- :,f'-li
7 TTIIT

eoo vg "h'"
>' '

n" do onH!!E. u N ie m , m i . yT'Tf"* " '"i u'
- - . "o m . " u"" % |%

4 LU I i 11 ja i
,.

f. <]T
'

1,% Bee , i, ii ,
e* ,

[ ' " o "' dc %!Li
Lp-7, [ k "|

- a

{',-
l'i lii. .iii i M_11 :"'M['"

[s% - '' "" or on nes !

~'hli 8 se 9ere' ,

k '
A cu "" "M" eL on no , m M".,f ",hye s

'T.--
'' A '!n "" von " 'I

-.T-29on n, in; pa 1,' ,'i, ' Ln.n o., f'%41 '-- - - iiii .... iiis ~i n e
-

i
e

fsit,- 1, 0 !
-

-7_-w - "o
- -.*-% "" ye n9 .g, n[gq yp yoaoI 'fie ttie ie f -

.
- -K ,,,.c*= b>* T J{j, g,,, " - f' ~ ' " '*" h m"4h d" HPt"< -o ===N.} g

,.-" o.11 Iiii i ,k,k y, a. . .
n., nn n,

'" T,-win -
_ .o .o 3 *i' b ', | U b.., n., 4

, , =
' .

e %[ *=--J iiii e||j
- .--- -~< '" "' ' ' " " "Fli"' $n.

- -

h,
,

. s T'IIh 7 *
'b "r i;" on o"M2N B iiei ; e i t' #

,irkg1----
% i,,,

[ 1 ft *Le * " " " 1""*"3s
--- ' .ni . .e

.

afTir;s As f'*

Ori- |I ' " < * *."m" *o"d'!j$itii iisi i u , 2<< >
,

d' 7'7,7 u' g,__S-
-'N %

,i TET "v ce,'TT ipl a eni 4eie
%

k 'N w'ii-, i no 4, L, , .an on ,n,
~, '"W e "" "' 'll- '

3_" ty:Q"" "' "" H o """ *~1 --f*'1''i i,ii ,,,, , , iTrT~se 4 "ts'71
, ''e ;'i ''"''U+'" :i" "'l$T$1t" ,o ..n oi

--

77tr1U! Ioe ii e ii i ,illt3 t; |h '" * * *
''Np 'ni 'm ""M,T'''g D

-s
i

, ' I

s[T,N
in, en, o T njil.>* --

'T"T,- " ' 'I
'"' " " " "% (U in, h !"f

#' '<* s yU' Isit niel i tt
-.-

h d
!

b- |'
. -

p - ,

| ,
ijii m

' T --fTi'7[" " " "
~ c.'E,,

E. .
i"' m oi "" "' u!a, ,, ''~i '

88'i ii " * "" * * "tsk4'D%$[ LTwew cmei,

- ',r~ % E:l
Tr ___JT' in ini n ~ " '" 1 "' " ; "H"d 3

Shu$rbha LyF"'''T'E
e nn ,," " " ""t*'' "1 "EE'' in on n.

6-T
-

' ' Th4U! iis iie siis jitt_.1L74 1 7=
2'"' * "" " "" 22Trz |4'

,

e T un g
3:a

s ' ** Tflh! iii ti, iiiitit ,E" ' ' " * " ., vo i""- - -+
rs c eh ,N T4 n s. g g g

siii essi~n e s ii fu.
.6 ""."upF'i sii

. ,n ig:po:,
-- in77- ? - ->e~7fy;., ', q "+"d"~"m" r hyUt.4, III4 i,,i iiii p--- ,

> =#mo ir ut-S-a i
., -'*''

' * " " " iu lo , ,Woul ".'i
.*M

ZA'i " on||p -;

", o7 ,c '7'yli ,ge .

YN 9 ,, ,,gg j;is 21
e d Tiirb!f ,t e' . .e.

, "'" h4 " CU"'888, sig,.

'I'7 s', - m
' *

mr L re,N 11' 'i!e eiei ; i a ~ .a, g a4[# 2 n on nu i .,
, " "" '" a e nn vsego oo sin i i g21 o o .os -u , --,

"" "h "" u" whett $ 5 .$3-

'77 .

'" ' "" "" "eS
M '>f Eo >>n 4,, o f iisi 11' i =su [c.M

-

|,IMO$7'"'TTTIS'- -

lui ini sie attif
M'lIYM$"' Is i| sfi. ||,N$'-&k

<e i
'' ''

+" * m "~" .
-gmm ~" m ms", , on+' . si- e - ~

4, ", Trrrio on ini n ii .
-

8n we ~n
:s
ec<+ e nn no nir l lp o -p' >, ;", H, 'n, on- -.--

s::~ dll,
i'

ici etis !:st sitt ist' 1 s--Ja
t * n * ** w -noir uns "''

yI g,,i jii. ,iirT7Tm :: s *

am: : -.~

Ma o e o o caQ g'
Ee 'II?g ; l,j i'o o o.ioiihiT'o go!I g"774 '" S'* * m~ m /'"

4
i,

27 e ,m +ei T T7_h N , e n m i i e
c*7 o o n ., ,, n n ir-w,13 +72

,

1'7' """h 69 "" M= .

p
[["'i""

*
1LL'- -7'7p-

~'[1 - 7ID
, h" * CO C' "' 'bd'f 38'i 64 .i ),i siis ~

t _.
-

k''T~%
p Th Tp'**'4 "o a "Ri* U1i ! . Pi ji ||iL,,,'-1lui eIn i nn 'T1_-% % " " " " " * * "" *

TlirC~Te4 --

' " ' " ""i"" :r '!" 5

ei~1
-s~'%,-B'i nei i i nn f,T'' Tid ~"

'

4,, ~ i1H' iui sies ii i
e f ~m .- w ~.# o ,-ri= wl ce o m % om ,u.

T,y,(.utm .o n - n,
nir--_d1

s n -

on 13 I I t i ,. eie.- -7 , * = d. - ,i,
--.---.. , "

i -
i ,s<N %

i ' 'O s '

7'v'+".* -n - e; '.
-, -

'
--

no u , ,, . n~
i

+yfil!!'
-Tr-It :: '" ""o" Sson TP " "'"" '4 a ho FE 2,,o.

,.

jieiY:I"T --
.

'7:Tlaut ni ., .,n "33 i b in eii
. Du unig gn no n,--.-

* N M,,g- - _ , , .
, 4U |p, , "" *iD"' l" "U f-1 i,e 1 fi ieie iiei

,e i e4i,
- " ID-"y 1 i.

"
d-U8 1i aiea

--% -.,, '''
% % ' i .:

iff f,fc~::__,1 r"'--- i" -,-*.e .
-

"Ho nwede ,Q3c' s on on n, o
M" "U"" "" ""

NW"II

-

- on-r.

"I "" "" u: "PUI -
2ia' ni in ,n, ~ ____-

' --(M'id
t

,* ,r S
i ["' We o

1 !O tI iii
. ##ff " ..- ~~ T*iN 4!d l !i ti , ii ; ,; {~~I~Il.11th

- - D s i"WS-'

2$4 L t o% c'c o ctsu,' if i d ' oi i , ,,a
' i e o e , e i d~f'6__.$, N. ?=' *"= ^~nEas .,

e
-

" * - - ' U" "b Hit ill, gitHho" "e 0: P r
* n w i m n <'i ede s

mg,'':am,=q q,'T= -

difi ie,g js
-

, - mm
.


