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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

South Texas Project Electric Generating Station
Unit 1

Docket No. STN 50-498
Main Feedwater Hydraulic Transients

-Additional Information-

Reference 1) Letter from H. R. Wisenburg to Document Control Desk, dated
January 18, 1988 (ST-HL-AE-2483)

*Cerence 2) Letter from S. L. Rosen to Document Control Desk, dated
February 5, 1988 (ST-HL-AE-2498)

By Reference i HL&P submitted a report on the hydraulic
transients that occurred on January 11, 1988 in the STP Unit 1 main feedwater
system while filling the steam generators. By Reference 2 HL&P submitted a
supplemental report documenting the results of the confirmatory tests to
verify that the procedural changes that have been made will preclude
recurrence of hydraulic transients of this type. This letter addresses
additional data and information requested by NRC during our meeting on
February 10, 1988.

NRC Request #1 - Provide the process parameters for the Mode 3 confirmatory
test.

| Response - Attachment I lists the range of the process parameters during
| additional confirmatory tests, which were performed successfully in Mode 3.
I As in previous tests, the results of the Mode 3 tests confirmed that the

procedural changes that have been made will prevent the type of main feedwater
| hydraulic transients that occurred on January 11, 1988.
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NRC Request #2 - Provide Test, Analysis and Measurement Unit (TAMU) data on
Mode 3 and 4 tests while feeding through the upper nozzle.

Response - Attachment 2 (Pages 1 through 8) provides data of pressure readings
that were taken during Mode 3 and Mode 4 tests at the drain valves downstream
of the tie-in points of the preheater bypass line to the auxiliary feedwater
line when flow was initiated through the upper steam generator nozzles. These
pressure readings do not reveal any abnormal transients.

NRC Request # 3 - Review the Emergency Operating Procedures to ensure that the
use of main feedwater during an emergency situation will not create conditions
which could cause the observed hydraulic transients to occur.

Response - We have reviewed the Emergency Operating Procedures (EOP's) to
determine if they prescribe the use of main feedwater during emergency
conditions and if this use could establish the conditions necessary for the
observed feedwater hydraulic transient. The only instance where the EOP's do
prescribe the use of main feedwater is in the procedure titled, "Response to
Loss of Secondary Heat Sink". Steps exist in this procedure which direct the
operator to attempt to establish main feedwater. However, since this
procedure is employed on a loss of secondary heat sink it is highly improbable
that main feedwater will be used when steam generator temperature is below
340 F. In addition, during power operations main or extraction steam is used
to provide deaerator heating instead of auxiliary steam so it is not possible
to raise feedwater temperature higher than the steam generator temperature.

NRC Request #4 - Consider making physical changes to the piping in AFW trains
A, B, and D to eliminate the vertical run at the tie-in point of the preheater
bypase line to the auxiliary feedwater line.

Response - On the basis of the changes to the operating procedures, results of
the confirmatory tests and the extremely low probability of inducing water
hammer during an emergency, no physical changes to piping at the tie-in point

! of the preheater bypass line to the auxiliary feedwater line (vertical to
horizontal) in Trains A, B, and D are required,

l

| If you should have any questions on this matter, please contact
j Mr. S. M. Head at (512) 972-8392.

f $49Y
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M. A. McBurnett
M1 nager
Operations Support Licensing

l
SLR/SMH/ae
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! Attachment 1: Process Parameters - Mode 3 tests
|

Attachment 2: Data of Pressure Readings - Mode
3 and Mode 4 tests
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ST-HL-AE-2511
File No.: G26
Page 2

cc:

Regional Administrator,-Region IV Rufus S. Scott
Nuclear Regulatory Commission Associate General Counsel
611 Ryan Plaza Drive, Suite 1000 Houston Lighting & Power Company
Arlington, TX 76011 P. O. Box 1700

Houston, TX 77001
N. Prasad Kadambi, Project Manager
U. S. Nuclear Regulatory Commission INPO
1 White Flint North Records Center
11555 Rockville Pike 1100 Circle 75 Parkway
Rockville, MD 20859 Atlanta, Ga. 30339-3064

Dan R. Carpenter
Senior Resident Inspector / Operations
c/o U. S. Nuclear Regulatory
Commission
P. O. Box 910
Bay City, TX 77414

J. R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street, N.W.
Washington, DC 20033

R. L. Range /R. P. Verret
Central Power & Light Company
P. O. Box 2121
Corpus Christi, TX 78403

R. John Miner (2 copies)
Chief Operating Officer
City of Austin Electric Utility
721 Barton Springs Road
Austin, TX 78704

R. J. Costello/M. T. Hardt
City Public Service Board
P. O. Box 1771
San Antonio, TX 78296

Revised 02/03/88
NL.LER. DISTR.1
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ATTACHMENT 1

The range of the process parameters during the Mode 3 confirmatory tests
was as follows:

Feeding through the upper nozzle:

S/G Level 54'to 64 % NR

S/G Press. 1068 to 1174 psig

S/G Temp. 566 to 568 F

FW Press. 1550 to 1575 psig

FW Temp. 270 to 273 F

Deaerator Press. 25 to 30 psig

Demerator Temp. 282 to 286 F

Feeding through the lower nozzle:
.

S/G Level 54 to 63 % NR

S/G Press. 1068 to 1172 psig

S/G Temp. 566 to 568 F

FW Press. 1560 to 1580 F

FW Temp. 270 to 273 F

Deaerator Press. 25 to 27 psig

Deaerator Temp. 282 to 285 F

,

I

NL 88.047.02

1
-- , - - ,. . - . -- . - , . - _ . . . . - _ - ~ _ . _ . - - - - - , _ . , _ _ - . - - - - _ ,



-
- . - .

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

0 ' e

s

*
9

Attachraent 2

i
,

I
i

|
|

|

|

_



a} ,=| s s,
.

'

TRA'" A-4

l
~

j AHAERI94. ,.126
.c. . u. ..

.
. .. --

I 'TGX-AFH-19:1705FT MAIN FEEDWATER MODE 3
j -1.66-03 V/EA '8.00+00 E ULH

! 1~00+00 U/EB C
~

| AF-337-PROC.1TEP07-FW-%001 REU,.0 2-12-88 , ,

I

+ 8 PSI A'

i

j R-
.

- - -

| .
-

, . - - - -

. .

' SU _ _ - -

46
l

!O PSI ' 1I ' ~

|

I

- - --

- - - -

|

| - - . .

_- 8 PSI 8 ' I ' ' ' '
,

1 2 3 4 5 6 7

SECONDS

Train A

Mode 3 Test
|
= r



s j u t.j s s
~

Tfain B '

AHAEA194v. 12R. .

~

. .. .

t *
g

'

T - TGX-AFW MAIN FEEDWATER MODE 3 TEST
1.66-03 U/EA 40.0+00 E ULH

'

- 1;66-03 U/EB C

AF-339 PROC.1TgP07-FW-0001 REU.0
'. ; : : :. .

| + 40 PSI. O

\ R - - - -

_

i - - _ _

l

; SU _ _ _ _
!

| '16
_ _ _ _

; . --..
7~T2 2= ~2"212721- I '' ' ' - ~_ 2 ~- ~

''

12 '~IT.
- -

,,

_ _ __
,

t

_ _ _ _

a _ _ _ _
1

1

i _ _ _ _

J

I 5

1 2 3 4 5 6 7

SECONDS

"

Train B
Mode 3 Test

G
i

1



, ap y
'

- - - - -

; '1%fn $ -

;
-

.

AHAERIS4.,1S9
.

.

.

;
. .

T .' TGX-AFW' MAIN FEEDWATER MODE 3 TEST
~

l'.66-03 U/EA 50.0+00 E ULN
; 1.66-03 U/EB C .

| AF-340 PROC.1TQP07-FN ,0081 rep.0
m n n

| ~

5 5 5 e 5 5 5

| + 50 PSI O
| R- -

- -
.

.

_ _
_ _

1

i
SU'

_ _
_ -

i

16
i

i

1

! ITo PSr -

||1! _ _
_ _

!
1

; - -
- -

I

|
3

_ _
_ _

l

- 50 PSI 8 8 1 8 I I *
, a a i e i i i
'

1 2 3 4 5 6 7
4

i SECONDS
|

! Train C
3

Mode 3 Test

a s

- _ _ _ _ - _ _



. _ - _

Tr<n D .)
J

I

| ANAEA1944.1?.s,;r+.>.v..O .

.

. .

,; .' 1 ( .*, . ,
.*- s.

Di

i :- . - TGX-AFW PIRI'FEEDWATER MODE'3 TEST
-

; TE.
| .

1.66-03 U/EA 15.0+00 E ULH
.

| -1.56-03'U/EB C

~

. ~AF-33*i PROC.1TgP07-FW ,0001 rep.0 i
.

, , ,
' ' ' ' ' ' '

+ 15 PSI B
.

: R* .
- -.

- -
_ _

j
..

_'-'SU _
_ _

'

| 16
|

- - -
__

-

:ITo eSi, - -

. _ _
_ _

l

!

! __

i

j
-

- -
__

i

- -
; __

I
- 15 PSI e i n , , ,,,

a a i a i e i

j 1 2 3 4 5 6 7

i SECONDS

Train D
Mode 3 Test

U

l
. _ _ _ _-_ _ _ - _ - - - . . - - _ - _ _ - _ _ _ _ - -



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

g:3tf OL A
(13 0'TAP .

|
ANAE.RI.94.;:1.2.0..u._..: . .

.[ 5'd * - . *.'
' . z .. ,. ...

-
..

*'

. ., .. -* ,*.,*. '.. ,, .. .

; , t' .,. D.).a":ps.:- , U. :.- i n,-[
'

. i.TGX--ANHSi;h[.,;,.. .000FT' MAIN.FEEDWATER TEST
-

--

.

* ' |'j .[[.# ' ~ ' ' kh6-03 /EA 200.+00 E ULH,. ,
,

..
,

'

;-m . 1:00+00:U/EB C

,
. .h ^2 "AF.337/ PROC.1TgP07-FW ,0001 REU.0 STEP 6.3

'

- .. -. . . . * f .
a g , ,

,,

I
. 5 5 4 4 3 3 3

+ 200 uSI A'
|

- -

. --

'

..t u '.. __.,

s

-

|
'' '

.

.

.-
.

, .
-

:SU' -
_ _

~ |rn-

.16
-~

i ...
; .

l

.

'

,
- -' : . | 4__ ;.

_ _

O PSI -

| gpe -

,

<

1

1

I
__

J

J.

__

| - 200 PSI , , , , , ,
8 4 A i a i :

1 2 3 4 5 6 7

) SECONDS

. Train A
'

Mode 4 Test
il

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



_ - _ _ _ _ - - - -

=.

~

l|2-1|bo .

9 - o 7 m '.
Tr p S3l$

.

| ANAERI94{. r12Q. . '

_
..p-.... .;...u ; .. g .. .

_ _ i:"p..:_:-L-'-:f.'o-|Q.'
?

$.~'!.[[jTGXfAFH5itI4000FT. MAIN. FEEDWATER TEST I

. ?-iz... -0 TAiSTORED . ~80.0+00 E ULN i.
,

. . . ,,,|. . . ; . . . . . .i. .. -1 OO+00.U/E8 C
. , . . .

. .

;
. . . . . . . . .. .. -

; ::.c: . 3. -: AF-339. PROC 1TgP07-FN-0001 REV.0 STEP 6.2 *
f I f f f f*'''4--i

80 PSI.;.J..i '.. A: . .:..
. . . '

. 5 5 5 L 4 I 4
-

.

+
.

.

!
.. R.| i--

, .. .. .

. .' .
.; . . . . ..

1
,

. - - . --.m . j.

: -
. . , . . . -. . ..

..

i .s SU~
.

.- .
.

i . .- "
.

..

-:;gg< _' I -

i . . . . . . . .
.

.

-
,

. . . . . .
.

o PSI ; ~ IT - 2' 1 r ~~ ' ** N"" ' 2 ^ ^ >

.
,

.
.

.-
;

! .
~~

i,

! 6

.-
*

i
t
'-=

--

|

- 80 PSI , , , , , , ,
a a 4 a

1 2 3 4 5 b Y

SECONDS

Train B
i
t tiode 4 Test

.



. -. _ ._ _

- %i~ C- 7:co p~, .

-

, . .
vssu.. ..

^

.' . .,.

~ RtiRE I;344:M12 ' . . J ..
.

S' J.F M.49i Mf@.-Wh.: : - ..- ?'
b.'-(.K. . ?O. .37tyi.;#;Et=ra3+M . . .

'

'

. .- ..
~4 - s c. :. .: . ,. - .. . .

, e.uTG +AFl(. c .,.: n:. ..N000FT.:' MAIN: FEEDWATER TEST. '!J -
'

'

7 '"~ -- ; +;3: .
'

-

. . -
- - . - -

,

v:. y.t q. " '.i:1/i6.6403/UEEA:
~

i ~150.+00 E VLH . . . . -. . ' -3
- :. 4 ; :;.e :... . . i . .. . .. i .: :.:>

.
. a&:.;

.
. . ...

.. Jh, % = i.6. .* G1'?00+00~ WE.B.- C ~-
'

.a .. e . : M[t,A . .,1

j 44pg. ::;'.' 5.~AF'-340.@ ROC.1TgP07-FW ,0001 rep.O STEP 6.3 ~ ,
,

- c.r.
, ,

i W ?ck.1. . - .s. ' . ' ''

$-
. s a e i a a

! + 150 i'st''.i., A .. .:. ',, . _

R- -~-
-

.

[ . .
'

..

.--. . .

g ..

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

.

.. .,. - -
' ~

- h8h. ,
. 5 -. .,

.
2

a+3.g.: . . - .: .
,.

. _- _ .

. .
i .

-

.

O PSI ' '' lI #,
, ,

p -
-

'' -

.

-
.

--
. . .

e

i.
-

.

- 150 PSL
' ~ ' '# * -7

, , , , , , ,

. s i i a 6 i

1 2 3 4 5 6 7

SECONDS

Train C

Mode 4 Test
8

.4.. ..
... .

_ ____



- . -. .

r,'*k D #/*'/8 " '

i.
7:47 .tvra - . ..

c.

Tv Szc. }'' i*. ..

. HifRMRt961-2 ''. -g:n-sta6.t.Ki . . , , . - ',. - -: ..

Gi.4:;.=f85.O($@ % Y:wir '*

.
.. '.

; :. - k:

F.c3.iU![TEXEAFWMP4000FT MAIN. FEEDWATER TEST
-

... ..' ~
"

~

e ? . , . .: <.s.: ..
.

+ :_ .-. . :, , , :
| ..d.WM:c i;.42;555-03. U/EA .- 200.+00 E VLH

:
_f. vr

. - Y!.?:.j/.{mdli.$:.:r. ;,.;
. . .. .- yy : 9. :

-

. . . .

.,
.

, ..;.j,{|g,. ,,:'A''''p... 3j!,<.4X'T T- 'i.,. . C.
'

-

.

-3: c.W-E AF4335 PROC.~1T P07-FW-0001 REU.0 STEP 6.4
. . .

'

F
.

g t 1 i f f
-

ly.-4:': :-:.: .. r .-, . . . . .s s a s a s I
' '

j + 200.P.S ( .Qj _, . . . , . . ' .:.. ,.
,

; ,- . , * .
.,

j . * . , , ',
- .-

- ""
.' .:". ,,

;
-

.

.

[
;. ..

- . |:

'.S.U: _ _
__.

! ' ' T6
-

| . i
'

'

-- .
j ' I

O PSI * T~ " *d" ^ * ' '= =-

1
'

,

'

,

--
_ .

) I
-

t

- -
.--

;

} I
--

a

- 200 PSI , , , e r i -

'.s a u a i i i
.

I 2 3 4 5 6 7

SECONDS
*

Train D

Mode 4 Test ,

. . . . . - -

i


