Viroinia ErLecTric AND Power CoOMPANY
» hicnmonn, VIRGINIA 283261

July 10, 1981

R H Leaspumo
Vice Puemipesy
Nutimam Orenarions

Mr. Harold R. Denton, Director Serial No. 414

Office of Nuclear Reactor Regulation NO/LEN:ms

Attn: Mr. Robert A. Clark, Chief Docket No. 50-338
Operating Reactors Branch No. 3 License No. NPF-4

Division of Licensing
U. 8. Nuclear Regulatory Commission
Washington, D. C. 20555

Gentlemen:

AUXILIARY FEEDWATER (AFW) PUMP ENDURANCE TEST RESULTS
NORTH ANNA POWER STATION UNIT NO. 1

As requested by Mr. A. Schwencer's letter of December 14, 1979, we are
forwarding the attached endurance test summaries of the steam turbxnc =driven
and motor-driven AFW pumps at North Anna Unit 1. It should be noted that
Vepco's response to NUREG 0737, Item I1.E.1.1, "Additional Short-Term Recom-
mendations", No. 3 is in error. This item <tates that the North Anna Unit 1
motor-driven pump endurance test results have previously been submitted. This
will be corrected in our aext scheduled revision.

If you have any questions or require additional information, please contact
this office.

Very truly yours,

Y/ .

R. H. Leasburg
Vice President - Nuclear Operations

Attachment
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NORTH ANN2 POWER STATION UNIT )
MOTOR DRIVEN AUXILIARY FEEDWATER PUMP ENDURANCE TEST

DESCRIPTION OF TEST METHOD

The purpose of this testing was to ensure that the motor driven
auxiliary feedwater pumps remained within design 1imits with respect
to bearing/bearing 011 temperatures, and that ambient pump room
conditions (temperature, humidity) did not exceed environmental
qualification 1imits for safety-related equipment in the room during
the 48 hour endurance run.

Before testing began, the init :1 conditions below were verified:

1. Cooling water is available for the test flow loop,
which includes a temporary heat exchanger connected to
chilled water via 1-CD-29 and 1-CD-36.

2. 110,000 gallon emergency condensate stoarge tank (1-CN-TK-1)
is available for use with greater than 20% level indication.

3. Vibration and temperature measurement is available and in
calibration.

&. Al installed instrumentation is in calibration.

5. The instrumentation support tube for 1-Pl-FW-156C and
1-PT-FW-103C has been temporarily moved to make room for

temporary piping.

Following verification of the initial conditions, the system was flushed.
A terry turbine sucticn spool plece was connected at 1-FwW-143 upon
completion of system flushing. Pumps 1-FW-P-3A and 1-FW-P-3B were then
started and run for 48 hours. The emer?ency condensate storage Zank
(ECST) temperature was maintained at <« 120° F b{ directing the flow
through the temporary heat exchanger. After a little more than 48 hours
of continous operation, both s were secured. The pumps were allowed
to cool for 8 hours, and until pump bearing temperatures were within

20° F of their initial reading of the 48 hour run. The pumps were then
re.tarted and run for one hour. Outboard and inboard pump tearing
(surface) temperatures were recorded, as well as outboard and inboard
motor bearing temperatures (comptuer points T2327A and T2326A respective-
ly). Vertical and herizontal vibration displacements on the outboard
and inboard bearings on both pumps were also recorded. Data was recorded
at 1 hour intervals during the 48 hour run, and every fifteen minutes
during the one hour run after cooling.



I1.

I11.

Iv.

The design operating capacity nf the motor driven auxiliary pumps
is 370 gpm, which includes the required 350 gpm capacity plus
minimum flow recirculation. The flow during the 48 hour testing
was approximately 330 gpm.

The operating head for both motor driven pumps is 1,216 psig. Pump
head during the 48 hour testing ranged from 5.3% to 13.5% below
design operating conditions for 1-FW-P-3A. For 1-FW-P-5B, head
ranged from 0.4% to 6.1% below design operating conditions.

Pump bearing temperatures remained 1~ss than 160° F during the 48 hour
run, and therefore met the acceptable criteria for the testing.

The safety related equipment in the room is PCV-FW-159A and PCV-FW-
1598 (Category I Valves). The highest temperature recorded in the
pumphouse during the 48 hour test was -u° F. The design operating
temperature for these vaives is 100 ° F, and therefore test conditions
did not exceed the environmental qualification 1imit for the egquipment
used.

Vibration amplitude of the outboard and inbuard bearings of both

motor driven auxiliary feedwater pumps remained below the maximum
acceptable level cf 1.0 mil. The largest amplitude recorded was ¢.8
mil, detected in the vertical mode of the inboard bearing of 1-FW-P-3A.



KoE DER0aT0 2200 25 1320

|

|

i
AR

|

: |
| |
111 ! } ; 1 ‘ ' : ‘ ". .
’»2{‘53’ il **v;,,"'{ e ‘J'\;LL A e 4., i B ) o A ! 1|.l§ | Fh' ‘QL L
\ ‘{. z‘u.ll'IV..,’.l.. ‘li | Ui i |; H : -i ; i i }‘ g ! A_', !
':i-a” i l‘ i e il 'ﬁ;ﬁ, ?HM ’;hi OT‘ﬂ l”’lL il '“,i"" ‘??I I lﬁ?;:‘!l }I": l !

e i =, e =Y
P
e b
e . e o g
; -
T

|

|

4 4
T THH TR Y
I M B

|

i

{

—
LTI T E T
=
=
e

L W
{0 VA AR A i b1 il 5
il ;}"! e o A i ot
i .!;%i i ";4]14 it Lt
i .;ii!;!u 5‘ i g
1 x I i | \ '. L
,ll ll HH i ittt ik i
150 i g ‘l i Wit l R Ll v bl b o
;:i.;» 4““‘1”i£' i : an e i e g i
Yoo ik ik We”!ﬂ‘““ g it e e it o
”l”i :?i;f;!l!!. | i ‘”H,', .‘:’I. M"‘”!sl [y
‘”'}1‘;.' :‘f'I;‘..i“'j i i kil l”ﬁf“':- 10 . I 1..,:
120 [} ,;! t‘,ll !l|ii it 1 !}l il I
A M R it b t il
o | I MmN
ol .:|ll ' ‘) ! I“ ‘ i “_ ri {H%.‘ ‘;i;; i : v'
ool [ 2 AL i “'[‘ | il I i |
if ‘l“:‘; TR 1' 1 ’
el | * ” i“ Iut }
| t’ t ! ! |
10 'i: }i ’ T
| it | i

il
{‘4’# i l
L

e -
vt e e ——> s

ey e am———

iy i'lf
qllﬁ_:ii :
0 L0 A W R 1 Il

11 il | |t
”ﬁw%)s ll]S 1635 1835 2035 2235 (‘D}S/ 0235 0435 0635 0835 1035 1235 1435 1635 1835 2035 2235 t:g;g”:z)s NJS N)S 1035 1235
L



WE Riawarmry Zom

1035 1235 1435 1635 1835 ' 1235 1435 1635 1835 2035 2235 0035 0235 0935 0635 0835 1035
B 203% 2235 bt ”gns 0435 0635 0835 1035 oy

BB
i!:t':’iw At ‘.t i 1| 4
J‘LO OHUEE IR lq qudlds L) i { s
! ﬂ;l fifl} E ! ! 1 4 W S
l! L {i # it Il | l! -!Lh lHﬁ | AJ hm
: ‘ t‘ i ﬁ rl. ' i it
i 0] l U i 1 ' “H]J ”T“‘“WL”'““W
b i i
il 1‘“ t , .
e
Tl "
J;I!%'lr;l; ‘ L il
LT L i
‘!_!'““ %.‘5;, l! gt Nl it f ik ’L |
R TR b i LG bt
o i Ghgeginandinel
Al i i B | 1 B (
i | 1"% ! !,lt"' ! H l lL L ! M L 11 .I :'Hv"
. .*%'~‘='=1=“{"""r'*‘s'? s W It i P i b "”'W Lf’g ot ;*-1*%@,,'#3'--%”’#;?;"*;‘ ‘
A 11 T R p; i m 0t Ml Md’ 18 i e e ‘
l



- = =
P e e ——— e
v -

i

]

o~

Sl 262
JS 1835 2035 2235 oo:;sl O?JS 0435

H'I!’

0635 'ms 1035 ms ms ms ms zms ms otm oz:s ous osss m:s ms

—

p—
b=




KE BLIRPaln Linm 46 1320 : {

T g B
| wswx.ulf!lf‘u
| T I i
\ ) ' .
|

=

————
ooy s s o

P~

H'Ht AR

(L

Y

‘ ! T |
Hll l|il| i ‘i“‘“h l"“cl 'I’mi‘#‘ "ﬂJ
' ! - fageil || ||
sttt F' il
Hl"lllu mlnn Il 'HIU T |
M ki T ‘.ls,{ Sl .,u.,lf!u“; ”f
Wl S ‘:,, i |z nviomi:
g O i el
L 4 LHUHIRLEY! | 1t
A e T :'ﬂ,'i"wjlf'n i
. [ m—————" n I
i ittt it ““: ]MlLL Mt
I it TR e
il | l Ll .;'!“]l F Hill
A i - M | hih!;;‘w‘- i i
- A ot A (flh 1 et O o
wl| i I T AR “ iJ'%kl i 'Lﬁ‘ A it ‘!'“{”"f‘l'fi:
s s z‘i\'uﬁhlui! Mis !n&szléﬂs "ui Jtn | '}o'tls e il .,u iJM ia“ i i lﬁ.\s Al ';L.|J1;§:!oui;“i'tis

s?03!» 1235 1435 1635 1835 2035 2235 0035 0235 0435 0635 0835 1035 1235 1435 1635 1835 2035 2235 0035 0235 0435 0635 0835 1035
11/30/79 12/ 12/2 I”




6Liz/eL

il

i

su/uL

6L/0E/11L

B !
il
i
M
t ﬂ_ ,jjﬁ
: il
j H i
A
fi |
: |
I
i
rﬁ ﬁ
|
Hits |
i m
. _ i
i A T A
oEt 9 WTLUTE IN H



o

i

e ST

-

1l i !?’. A
T

{ | :
A1 "ﬁ et N
’i | ",

|
l ;'; I il
I il '
R 116 i );H it h L A
0 "llih*;:" i ih "ﬂlg.u’%ll" m’r’ T (0L

= Lol a(
1035 1235 1435 1635 1835 2035 2235 1635 1
n 123 ?ngnons 0435 ms ms 1035 1235 1435 1635

|
hY

1=

|
i

B it i “1. ""i
g Ilélro’:lns#:nﬂfmb iy msw 5
12721719

|
I
I




6L/ L/ 6L/0e/11
$21 SEOL SEBO SE0 SEMO SE20 SEOO SE2Z S0z SEEl st st SL00 SE22 StoZ  skEl S 4 ot
: 1 i | [ i My R il 1

»rm.z .* _.T 0] 2 L: N_Lw..,. _‘ _.,. &_. 11% s 0

e

——

A, - ———— -

i

le T LATLUTE IN




47 1320

N -

Ml S T s T

-

—
b

/v

—_—
e
——

Al i ;.“;11.1“ lq: .'nt- { i L TR i i THIRTRERI
ls 0135 0315 0515 0735 0935 1135 1335 1535 735 1935 2135 2335 0135 0235 0815 0735 o9y 118 '

} | " ! I‘!‘
i‘ WIN el
it “'1”"‘:
B A L
.M!_g i
Ly
nnll! il
fH

i Ht!!"

“l"lﬂ ltM i

———
T |
—_—t
e
—

z" b |

2/2/19




NORTH ANNA POWER STATION

SUMMARY OF UNIT 1
TURBINE DRIVEN AUXTLTARY FEEDWATER PUMP ENDURANCE TEST

I. DESCRIPTION OF TEST METHOD

The purpose of this test was to ensure that the Unit 1 Turbine
Driven Auxiliary Feedwater Pump remained within design 1imits with
respect to bearing/bearing 011 temperatures and vibration, ard that the
ambient pump room conditicns (temperature, humidity) do not exceed
environmental qualification 1imits for safety-related equipment during a
48 hour endurance run.

To begin testing, the following initial conditions were verified:

1. The 110,000 gallon Emergency Condensate Storage Tank (1-CN-TK-1)
was available for use with greater than or equal to 98% level
indication.

2. A sample of 1-CN-TK-1 was taken and analyzed as satisfactory.
3. The Terry Turbine governor setting was verified

4. Vibration and temperature measurement instrumentation was
available and in calibration.

5. The flash evaporator was available for use to supply makeup as
necessary.

The normal lineup of the Auxiliary Feedwater System at North Anna
Unit 1 consists of two motor driven pumps and one steam driven auxiliary
feedwater pump, each providing auxiliary feedwater to one of the three
steam generators. For this endurance test, the turbine driven pump was
aligned to all three steam generators. The motor driven auxiliary
feedwater pumps were available for use as required.

Total flow to the steam generators was required to be maintained
above 250 gpm for the entire hours of operation of the turbine drive
auxiliary feedwater pump. Pump 1-FW-P-2 was started and the required
flow was established. Data was recorded at 15 minute intervals until
stable conditions existed. After stable conditions were attained, data
was recorded at 1 hour intervals. Bearing surface and bearing oil temperatures
were measured at the inboard and outboard bearings of the turbine drive
pump. Vertical and horizontal vibration displacements were also measured
at these bearings. The relative humidity and temperature of the auxiliary
feedwater pumphouse were also recorded during the 48 hour test run.

After 48 hours of continuous operation, pump 1-FW-P-2 was secured.
The pump was then allowed to cool for 8 hours and until bearing temperatures
were within 20 F of their initial readings.



The pump was then restarted and run for 1 hour. Data was recorded
every 15 minutes and, at the end of the hour, the pump was secured.

II. TEST CONDITIONS VS. DESIGN OPERATING CONDITIONS

The minimum flow requirement of 250 gpm for pump 1-FW-P-2 was
maintained throughout the test run and the pump head remained within the
designed operating range of the pump.

ITI. PLOTS OF BEARING/BEARING OIL TEMPERATURE VS. TIME FOR THE INBOARD
ARD BCARING OF 1-FW-P-2

Pump 1-FW-P-2 is the only safety-related equipment in the pumphouse.
Since the highest temperature recorded in the pumphouse was 101 F, which
is below the design operating temperature of the turbire driven auxiliary
feedwater pump, the ambient conditions did not exceed the environmental
qualificatior limits during testing. Plots of bearing/bearing oil
temperatures vs. time for the inboard and outboard bearings are attached.

IV. PUMP VIBRATION

The largest vibration amplitude recorded during the testing was 0.38
mils which was detected in the horizontal mode of the outboard bearing of
1-FW-P-2. Therefore, the turbine driven auxiliary feedwater pump bearing
vibration aid not exceed the maximum allowable amplitude of 1.5 mils during
the endurance test.
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