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GULF STATES UTILITIES COMPANY

POST OFFICE BOX 2951 « BEAUMONT, TEXAS 777

AREA OE 409 838 6623

June 3, 1985
RBG~ 21199
File No. G9.5,
G9.8.6.2

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Denton:

River Bend Station-Unit 1
Docket No. 50-458

Enclosed for your review is a Gulf States Utilities Company (GSU)
supplement to the letter “vrom J. E. Booker (GSU) to H. R. Denton
(Nuclear Regulatory Commission-NRC) dated March 1, 1985 (GSU Letter No.
RBG-20270). The information herein is proviced to close-out Safety
Evaluation Report (SER) Outstanding Issue No. 7. Enclosure 1 provides
a Final Safety Analysis Report (FSAR) clarification to Section 6A.10
concerning the River Bend Station (RBS) methodology used to calculate
bulk suppression pool swell impact loads for structures less than six
feet above the suppression pool. The RBS approach addresses pool swell
phenomena and predicts pressures on those structures which are not
addressed 1in NUREG-0978. This approach 1is technically justified by
comparison to alternate methods previously approved by the NRC Staff in
NUREG-0487 and NUREG-0661. Attachment | summarizes such an alternate
method (referred to as the Bedrosian methodology) which also predicts
pressures on structures within six feet of the suppression pool.
Attachment 2 compares the results from the RBS methodology with the
Bedrosian methodology and demonstrates the RBS methodology is at least
as conservative as that of this previously approved method. The FSAR
revisions contained in Enclosure 1 will be incorporated into a future
FSAR amendment.

Sincerely,

; fr.ééztfvdél’z’

J. E. Booker
Manager-Engineering,
Nuclear Fuels & Licensing
River Bend Nuclear Group
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Attachment (2)

Enclosure (1) {\ 0"\
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ATTACHMENT 1

The following steps describe the Bedrosian methodology for calculating

impact

loads for structures within six feet of the suppression pool.

This methodology is comprised of various procedural steps which have

been

previously approved by the NRC Stafi in NUREG-0487 and

NUREG-0661. Sece Attachment 2 for a tabular summarv of the results.

l.

Determine properties of small structure under consideration:
- Orientation (radial or circumferential)
- Width: W in inches
- Height of structure's bottom above suppression pool: H in
feet ‘
- Length: L in feet

Determine hydrodynamic mass of impact per urit area from GE
Report No. NEDE-13426P (Reference 2, Figures (6-8) and (6-9))
corresponding to structure's orientation and width:

M, /A)  in 1bm/ft2

Determine the impact velocity of water slug, V, corresponding
to height, H:

V = H/10 x (2.6 - 1.64710) x v+ in fps, for 0SH 210 fe

V= Vmax = 50 fps, for 108H¥18
Determine design impulse:

1
Ip = (%/A)X(V)Wx*m s in psi x sec

Determine impulse duration according to C. Maise (Reference
I, Equations (5) or (9)) corresponding to structure's
orientation, height above pool, and length:

¥ . in seconds (see FSAR Section 6A.10.1, Subsections la-d
and Za-c for a detailed procedure)

Determine the peak dynamic pressure design value:

21

Pmax = —iv—- , in pSi

Apply the impact load as a triangular impulse with the peak
preseure and pulse duration determined in Step € and Step 5,
respectively (see attached Figure 1).
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| PeoL SweL IwUSE psi |
S : :
I Target | Elevation | Wigth ! Velocity | M/@ |  Structure i Pulse <5c | FSAR | Badrosian | FSAR ! .
| | ft ! in | ft/sec | low/sqfti Ragial  Circuww | Recial | Circus | [ | bedrosian
Equip Hatch
Platforn
Framing EL 95°
BERM B 94.27 6.5 3.2 55 3 L2206 115 36. 3 L
BEAM B2 93.6 5 % 15 X . RREB 135 28, 612
BEAm B3 53.6 < 2.5 15 X 257 115 33.47 3.4
BEAM B4 31,94 - 18.4 21.5 X . 0068 1S 5% 4.10
BEAM BS 92. % 3 235.5 &3 3 . 254 S 43.73 2.63
Cantiliver
Bean at
B 95 L=4 94.58 . .73 IS | 061 115 27 4.c6
Cant1liver ?
Beam at
B9 L6 %.58 ‘. own nox 0051 15 27 0.2 B
Contro. Rod
Drive (CRD)
Platfora L) & 93.6 9 29.5 2.5 1 . 8057 115 R 219
L LD FR A e % N
IMPACT ASSESSMENT OF POGL SWELL LDADING - Conduxt
I PooL Swew. [#9uSE psi !
| Equipzent | Elevation | Diazeter | Velocity | ®a/R | Structure | Pulse sec | FSAR | Bedresian 1 FSAR |
| or Conduit | ft ) in | ft/sec | lbw/sgft) Racial | Circes 1 Racial | Circus | | | Eecrosian
Conduit to
RTDs - 243,B
CoHESD 95 1.85 36.7 o3 X 2 121 S 24,20
Conduit to
ATDs ~ 24€ &
GaenicC 35 1.05 36.7 o3 X 002 121 5 24.20

{TDs are Supression Pool temperature wonitoring instruments
W A, C, and D are required post-accident
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IMPRCT ASSESSMENT OF PODL SeELL LOADING

- Pipe Stress

1A | Systew | Elevation | Diameter | Velocity | M/A | Structure

| Pool Swew W5 ps1 |
Pulse sec | FGAK | Esgrosien | FSAR |
!

! ! I fo i in | ft/sec | loe/sqfti Radial | Circum | Radial ! Circus | I | Bedrosian
T DER %.5 8.625 2.5 6.9 X . 08CS 31.8 5.4 1.8
DER %.5 8.625 22.5 3.7 X RS = % 2.39
7108 DeR 9.5 8.625 2.3 6.9 I 828 31.8 &4 .45
DER 92.5 8.625 e2.5 3.7 X LOR15 853 e 2.30
ne DER %2.5 8.6¢5 2e.5 6.9 X . 3826 31.8 20.4 1.25
DER %.5 8.625 2.5 3.7 X 02:5 S5.1 Fe 2. 38
bt ) DER ”.5 8.625 2.5 69 1 . 2026 3.8 2.4 1.5
DER %2.5 8.625 2.5 37 g 315 -9 2% c.3
DER 9.5 6.625 2. 2.8 X L5 5. 4 18.1 3.0
INPACT ASSESSMENT OF POL SwELL LDADING - Large Bore Pige Sucports
| PoOL. SWELL IMPULSE psi 1
| Pipe Support! Target | Elevation | Diaseter | Velocity | Mv/8 | Structure I Pulse sec | F3R% Bedrosian | FSAR
| Number | (| ft | 1 fu/sec | low/sgft! Radial : Circer : Radwal | Circum | | ' perasian |
S bt P o) e sireale Tt
ICNS-PSR- 6" SCHIER 31 6.625 10.47 5.4 X L2228 ér.2 1.2 b7
1A 6 SCH1ER 9 6.8625 18.47 S.4 X LRE4 7 1.2 é.8
IMPACT ASSESSMENT OF POCL SWELL LCADING - Szall Bore Pipe Supports
| Pool SwswL 1wouse ps1
jl Pipe Suoport! Target | Eiavation | Dianeter | Velocity | Ma/R | Structure : Pulse sex ! Find Becrosian | F_S_h_&.__
|1 Number | I ft 1 . an i ft/sec | lom/softi Radial | Circum | Radial | Circus | j | Bephosman |
4 X, i il
11CS-54¢ 6" SCh 42 92.5 6.625 2.5 %4 1 8227 R.6 19.4 1.58

PSR3
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PAGE 3T

LINES WITHIN 6 FEET OF THE SUPPRESSION POOL AFFECTED
BY POOL SWELL IMPACT

AX No. = 710A Line No. 1-DER-008-286-2, & Class 4 line (Penetration Z40A)

These lines are fed from Control Rod Drive Hydraulic System scram
accumulator vent & drain headers - 1-DER-003-313-4 & 1-DER-003-317-4

It is assumed that all rods are inserted upon initial scram and
there is no drain required post LOCA.

AX ' . 710B Line No. 1-DFR-008-403-2, & Class 4 Line (Penetration Z37A)
AX 710C Line No. 1-DFR-008-400-2, & Class 4 line (Penetration Z37B)

Tnese lines convey drywell floor drains from the drywell through
containment. They do not perform a safety function and are not
required post-accident.

AX No. = 710D Line No. = 1-DER-008-450-2, & Class 4 line (Penetration Z40B)

A. These lines are fed from local instrument panel drains in
containment including Class 4 lines (1-DER-750-899-4) - 3 CRD
hydraulic scram accumulator vent and drain headers and | reactor
water cleanup holding pump line.

B. These lines are fed from CRD Hydraulic System scram discharge volume
piping.

It is assumed that all rods are inserted upon initial scram and
there is no drain required post-LOCA.



ENCLOSULE Voce 1oF A

RBS FSAR

6A.10 LOADS ON STRUCTURES BETWEEN THE POOL SURFACE AND THE
HCU FLOORS

As described in Reference 1 (Section 3B.10).
6A.10.1 Impact Loads

All structures (e.g., beams and pipes) in the annulus above
the suppression pool within 18 ft above the pocol have widths
less than 20 in. Impact loads due to bulk pool swell on
these structures are as shown in Fig. 6A.10-2. For
structures less than 10 ft above the pool surface, the
impact pressure can be reduced by:

R e f(,.,,‘__hé\/f;f A 1A

. paey e S0

] ﬂ\"/_;t r&u&uﬂxﬂvwmerﬁaem
where i 'he‘ﬁt0ianoe—thove—ihe—poo*—aueieoe.

All beams and pipes experiencing these impact loads fall
within the c¢onservative range as defined in GESSAR
Fig. 3B.33-1 through Fig. 3B.33-4, with the Sulse
duration t and pressure amplitude adjusted as follows:

1. Radial~oriented structures
a. For structures within 6 ft of the pool
surface, the pulse duration T ; is given in
Fig. 6A.10-7.

b. For structures less than 4 ft in length, the
pulse duration T, is given in Fig. 6A.10-8.

. For structures both less than 4 ft in length
and within 6 ft of the pool surface, the pulse
duration is given by:

T = (7 % 12)/0.007

d. The value of T need not be less than that
calculated by:

Cylindrical targets

T = 0.0463 D/V

Amendment 17 6A.10-1 March 1985
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RBS FSAR

Impact loads on structures attached to the containment wall
are described in Section 6A.6.

Impact loads acting on structures are based on a pool swell
velocity which varies with height above the pool surface.
This variation is given by:

= 5H (2.6 - 0.506 yH) for H < 10 £t (38 Nowe 1)
= 50 ft/sec for 20 2 H2 10 ft

Y3788 - 64.4 H for 30 2 H > 20 ft

| 6A.10.2

The drag load on grating is based on Fig. 6A.10-4. The drag
load found from this figure is multiplied by (V/40)2 if V is
greater than 40 ft/sec.

Drag Loads

For drag lcads on flat plates, Fig. 6A.10-5 is used. If the
velocity is greater than 40 ft/sec, the drag load 1is
multiplied by (V/40)2. 1f the shorter side (b) is attached
to the containment or drywell wall, the abscissa in
Fig. 6A.10-5 becomes 2(a/b) instead of a/b.

For other shapes, Fig. 6A.10-6 1is wused to calculate the
pressure for 40 ft/sec. If the pool swell velocity is
greater tian 40 ft/sec, the pressure is multiplied by
(V/40)2.

For all drag locads, the duration is 0.5 sec.

6A.10.3 Fallback Loads

As described in Reference 1 (Section 3B.10.3).

WOHEEE H 1S THE TASTRACE ABovE THE FoOL
SUEFACE

M= 1: V (ESS THAN 20 Fr/sec SHAUL
NoT Be USED.

Amendment 15 November 1984




