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. Docket No.: ' 50-354

APPLICANT: Public Service Electric & Gas Company (PSE&G)
,

FACILITY: Hope Creek Generating Station

SUBJECT: SutWARY OF JUNE 28, 1984 HYDROLOGY HEETING
.

On June 28, 1984, a meeting was held in the Bethesda, Maryland offices of the
NRC to discuss hydrology open items addressed in the Draft SER. A list of
attendees is included as Enclosure 1 to this meeting summary.

# i The items discussed in the meeting are identified in Enclosure 2. The items i
:designated by number (PSEAG open item numbers) are directly from the Draft

SER. Those designated by letter are additional topics that the staff wished
to discuss. Many of the lettered items correspond to and elaborate on

. numbered items.
B
i.i .The status of each item is listed in Enclosure 3. All applicant actions

identified in Enclosure 3 are to take place by July 31, 1984.o! t
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APPLICANT: Public Service Electric & Gas Company (PSEAG) ,

FACILITY: Hope Creek Generating Station
I

SU8 JECT: SUMARY 0F JUNE 28, 1984 HYDROLOGY MEETING

On June 28, 1984, a meeting was held in the Bethesda, Maryland offices of the
NRC to discuss hydrology open items addressed in the Draf t SER. A list of
attendees is included as Enclosure 1 to this meeting sumary.

.

The items discussed in the meeting are identified in Enclosure 2. The items
designated by number (PSE4G open ' tem numbers) are directly from the Draf t
SER. Those designated by letter are additional topics that the staff wished

ito discuss. Many of the lettered items correspond to and elaborate on
'

numbered items.

The stat'us of each item is listed in Enclosure 3. All applicant actions
identified in Enclosure 3 are to take place by July 31, 1984
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David H. Wagner, Project Manager
Licensing Branch No. 2t

Division of Licensing

cc: See next page
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Hope Creek

. Mr.'R. L. Mitti,-General Manager
Nuclear Assurance & Regulation

,

- Public Service Electric & Gcs Company
80 Park Plaza T22A-
Newark, New Jersey 07101

- CC'
: Troy B. Conner, Jr. Esquire F. Michael Parkowski, Esquire
Conner & Wetterhahn -Deputy Attorney General
1747. Pennsylvania Aveneu N.W. Tatnall Building
Washington, D.C. 20006 Dover, Delaware 19901

Richard Fryling, Jr., Esquire Mr. K. W. Burrows, Project Engineer
_. _ _ Associate _ General Solicitor ,

Bechtel Power Corporation
~ Public Service Electric & Gas Lo. ou eease street~ " " "

80 Park-Plaza T5E P. O. Box 3965
Newark, New Jersey 07101 San Francisco, California 94119

Mr.'P.R.H. Landrieu Mr. W. H. Bateman
. Project Manager - Hope. Creek Resident Inspector
:Public Service Electric & Gas Co. U.S.N.R.C.
180 Park-Plaza T17A P. O. Box 241
Newark, New Jersey _.07101 Hancocks Bridge, New Jersey 08038

'

-Richard F. Engel Mr. J. M. Ashley
Deputy Attorney General Senior Licensing Engineer
Division of Law c/o PSE&G Company

Environmental. Protecticn Section Bethesda Office Center, Suite 550
Richard.J. Hughes Justice Complex CN-112 4520 East-West Highway

ja Trenton,'New Jersey 08625 Bethesda, Maryland 20814

JMr. David A..Caccia Mr. N.C. Vasuki, Director

Box 70, A.R.D. #2 Division of Environmental Control
Sewell, New Jersey 08080 Tatnall Building

*,
.

Dover, Delaware 19901

Mr. R. P. Douglas Mr. R. S. S' alvesen
;

- Manager-Licensing & Analysis General Man'ager-H' ope Creek Operation
-Public Service Electric & Gas Co. Public Service Electric & Gas Co.,

P.O. Box A -
'

80tPark Plaza:T22A- .' Hancocks Bridge, New Jersey 08038Newark,- New Jersey . 07101 - 4 -

.

LMr. B.-G. Markowitr, Project Manager y Mr. B. A. Preston
-Bechtel Power Corporation sPrincipal- Engineer% s

50 Beale Street ~ ( Pubiic Service Electric & Gas Co.*
,

80 Park Plaza T22A T.P. 1 , Box 3965 45 s
San Francisco, Cafifornia 94119 Newark, New Jersey 07101' v

LSusanC.LRemih Mr.* A.E. Giardino
' '

s s

: Division of Public Interest Advocacy Manager - Quality Assurance E&C
7 ew ~ Jersey State Department of Public Servi.ce Electric,& Gas Co.N

'*ithe Public Advocate P.O. Box A 1 i
- . Richard J.xHughes Justic'e Complex Hancocks Bridge, New Jeisey 08038

-CN-850 . s

Trenton,?New Jersey _ 08625' ' M 'n'
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Enclosure 1

HYDROLOGY MEETING

- JUNE 26, 1984,

u. --

ATTENDEES

: Dave Wagner : NRC

Myron F1iegel. NRC

. Robert Jachowski NRP,

.R. E~. McGough Bechtel
wm John Cassidy .. Bechtel;c

Phillip Schuetz Bechtel' ~ ~ ~ ^ = ~ "

Dave Distel- PSE&G

Ron Drewnowski PSE&G

Michael Reeser PSE&G

James Dette Dames & Moore
David Shen Dames & Moore
Ralph Campanella PSE&G

.
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Enclosure 2. .

Ho.oe Creek Hydrolcgy Open Items
.

-PSE&G open item 4 (DSER Section 2.4.2.21 -

ponding levels on roofs of safety-related structures as a result of the effects
of local intense precipitation

PSE&G open item 5 (DSER Section 2.4.5)
Ia). additional infonnation needed on wa,es that impact river face of the Service

Water Intake Structure
b) design of watertight exterior doors for wave loads
c) floating missle loads

' d) flood protection of intake structure to EL.122'

= w ... m:PSERG enen item 6 (nNR socHnn 2 a 10)
a) design of watertight doors for wave loads (see item Sb above)
b) structural stability of steel sheet pile caisson and quarrystone revetments

'

c). detailed information needed on ponding levels (see item 4 above)

PSE&G open item 7 (DSER Section 2.4.11.2) ,

a) maximum allowable temperature of ultimate' heat sink
b) . flood _ protection of intake structure (see item 5d above)

.

-

'

In additon to the above open items, by telecopy of June 25, 1984, PSE&G was
informed of the following to be discussed at the June 28 meeting:

'A. The PSE&G response to questions 240.6 and 240.7 nealected to provide the
details requested regarding the maximum ponding level elevations on roofs
of safety-related structures. Discuss the ponding levels as a result of
local intense precipitation up to and including Probable Maximum Precip-
itation as discussed in FSAR references 2.4-20 and 2.4-20a (for 1 square
mile PMP). Response should provide sufficient details to verify by an
independent analysis that ponding levels do not exceed design roof loading

' or result in leakage through roof ventilators or hatch seals.

~ Details should identify each safety-related building, elevation of each
' roof level, area of each roof, area of roof that drains to lower roofs,

size, number and invert elevation of scuppers- for each roof area, length
and elevation of parapet walls, and elevation of each hatch opening and

4 ventilator.

B.- Clarify FSAR.. Sections 2.4.1.1 and 3.4.1 (Amendment 5) as they present
. confusing -flood protection levels. For example, Section 2.4.1.1 states

- "All seismic Category 1 structures are flood-proofed . . . at least to
the maximu:.i wave runup elevation of 30.0 feet ms1.", whereas Section
3.4.1.1 states " Doors and penetrations in exterior walls of the auxiliary

1'.

% s' ?{p ,
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L, -and ' reactor building are protected against water inflow up to . . .-
,

'' 'T elevation 121 ft (32 ft msl) of other exterior walls" also " water does
not enter any safety-related structure, since the structures are watertight
up to elevation 121 feet or 127 feet." (32 ft or 38 ft msl).

C. Discuss the consequences of wave runup and overtopping during the PMH
on the. service water intake structure including the possibility of in-
gestion of wave overtopping through the air vents. It is noted that the

'

air intake ventilators are at flood protection El 128.5 ft (39.5 ft msl)
(FSAR Section 3.4.1.1). The flood protection level is well below the limit

,

'of wave runup El 124.4 ft (45.4 ft msl) (FSAR Table 2.4.10a).

D. Provide documentation that all safety-related watertight doors and hatches
. -below the flood protection level are designed to withstand the combined

. loading effects of both the static water level and the dynamic wave
imoact associated with hydrologic events n,n tn and including the PMM..: = ; _ x,.

~ E.- Provide documentation to verify that both the steel sheet pile caissons
and the quarrystone revetment. adjacent to the intake structure are designed
for hydrologic events up to and including the design basis PMH flood.

F.- A maximum monthly surface water temperature of 30.9 C (86.9 F) has been0

reported for August 1980 adjacent to the plant for the period'1977 through
1982. Identify the maximum service water intake ter.iperature that will
allow the plant to safaly shut down under both normal and emergency;

conditions and discuss the ability of the ultimate heat sink (Delaware
River) to supply water below this temperature.
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Enclosure 3

PSE&G Open Item 4

The applicant supplied a response to this open item at the meeting. It is
included as Enclosure 4 to this meeting summary. The response is under staff
review.

PSE&G Open Item 5

a) The applicant will attempt to supply the staff with detailed calculations
of wave overtooping of the intake structure. Additionally, the applicant

- will address 1) the effect of spray inoestion into the intake structure.;r:g;r;e
'

, .,

electrical equipment vent system and, 2) the water tightness of the hatch
,

seals.

'b) The applicant is to provide details of wave impact analysis performed
for Hope Creek. Additionally, information on wave loading effects on

.

Radwaste Building hatch (north side of building) is to be provided.

c) Response on floating vessels is to be presented to the NRC staff as an
' Auxiliary Systems Branch open item.

d) See item Sa above.

PSEAG Open Item 6

a)SeeitemSbabove,

b)|Information regarding the caissons was discussed at the SGEB audit (1/11/84)
meeting, item A.5). Since there are no revetments, PSE&G will remove all
references to same. A response.to this item was provided at this meeting
(seeEnclosure5).

c).seeitem4above.
-

PSE&G Open Item 7
,

a) Response to this concern was delayed pending further information from the
staff.

b) See item Sa above.

- Item A

See item 4 above.

t
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. Item B

The applicant indicated that flood proofing has been provided for each building
up to _the necessary elevation. This will be indicated in the FSAR. PSE&G
will clarify FSAR-Section 2.4.1.1 and provide a cross-reference to FSAR Section
3.4.

Item C:

See item 5a above.
=ty?4 urn - _.

Item D

See item 5b above.

- Item E

:See item 6b above.

. -

' Item F-

See-item'7a above.
.

A
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Fnclosure a. .

'' HCGS FSAR

QUESTION 240.13 (Section 2. 4. 2. 3 )

Provide your de tailed analysis of the PMP ponding levels on
roofs of safety-related structures requested in 0240. 7 De ta il s
should identify and provide informa tion on the roof acea of
each sub-drainage area for each safe ty-related structure; the
size, number and distance above roof (elev a tion ) of the inve r t
of each scupper (overflow drain) for each drainage system, and
the elevation of the curb of each roof hatc h wi thin each roof
drainage area system. Also provide de tails used to conclude
that the ponding resul ting f rom PMP does not ef fect sa fe ty -
related facilities.

.

_

RES PONS E

Section 3. 4.1.1 has been revised to respond to this que stion.

.
.

.

t . .

.
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HCGS FSAR 4/84

b.. Waterstops provided in exterior wall construction
joints and seismic separation joints below flood level

c. A minimum number of openings in exterior walls and
slabs below flood level (these openings are designed to
prevent intrusion of flood water.T

d. Water-pressure-tight doors installed in exterior walls
below flood levelr

'# e. Exposed equipment hat ~ches installed above flood level;
9t' those below flood level installed behind. exterior walls

dominned-to nravent intrusion of wa,teren=d ,-
cp
; ig f. Continuous waterproofing systems applied to the

u - underside of base slabs and on exterior walls to grade,
as discussed below..gog;

. ( Except for the intake structure, the HCGS safety-related
otructures are provided with roof drainage systems capable ofe
handling a maximum rainfall rate of 4 inches per hour for a

3 In tp unlikely evpnt that thp roof drain ]neriod of 20 minutes) dant everflow drains are prov,idedI)]-[becomecloggea,fcpproximately6 inches above the main' roof drairvelevations,
recun f

) cxcept for, -the plant cincelled area',' which haseho parapets'.' The
' roof drainage systep' disposes wpter through,the yard drainage f

'
'~

Cystem/. To prec1pde ponding p'r significptly greate/rainf al-1-
intedities segMnts of the garapets are/ removed whe(e necessary. ,,

L
The intake structure roof is designed without parapets or other

| continuous obstructions and is sloped to shed the water.
-Accordingly, no significant ponding will occur.

To prevent seepage into any Seismic Category I structure all roof
cpenings are watertight and provided with either metal sleeves or
concrete curbs of sufficient height to exceed any possible

_ponding levels.

As an additional margin of safety, all Seismic Category I roofs
are designed to withstand a loading of 150 lb/ft2, which is greater
than the loading"resulting from the maximum ponding on the roofs.

;
.

Doors and penetrations in exterior walls of the auxiliary and
reactor buildings are protected against water inflow up to
' elevation 127 feet for parts of the south exterior walls and up
to elevation 121 feet of other exterior walls. Interior drains

t

!. from the radwaste areas are independently piped to the liquid
waste disposal system and are not connected to the yard drainage
system. Wall penetrations above elevations 121 feet and 127 feet

3.4-2 Amendment 5

.

'

. .,m-. ..,,.um. - - , - - . - - . - . - , --,e.- , , - - - - + - - - , _ , . ,.--.-.y,,-,-,w .-y-.,--.m.,.-7wm- . m- % v my----
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'' INSERT A*

t
:

The roof drainage system consists of roof drains and 6-inch
diameter scuppers located 6 inches above the roof drain
elevations. Supplementing the roof drain system is a series of 4

openings in tha parapets of the roofs of the bu il di ng s. The {
6-hour , local , all-se ason PMP wa s used to size the se ope ning s. ,

The PMP, which is 27. 5 inche s, i s distributed in to 5-minute |
increments such that the maximum amounts for durations of 1

1 hour, 30 minutes, 15 minutes and 5 minutes are 18.1, 13.7,
'

9.5 and 6 inches respectively. Roof elevations, s ub -dr ainage
areas, and the dimension of parapet openings are shown in Table
3 . 4 -3 . A schematic of the foof drainage is shown on Figure
3. 4-4

The routing of the PMP assume s no losse s, the roof drain system
to _ be non-f unc tional , and the ponding is allowed up to the

,

^ - limiting elevation of the top of the curb of eacii tuuf hab;h
within each roof drainage area system. Pr ior to the PM P , a n

initial level of ponding at the invert elevation of tne parape t
openings is assumed (invert elevation is 6 inches abose the roof
drain elevation ).

A iMuh rating curve for each rectangular parape t opening was derived
using the equation:

l0 = CLH .5
* whe re :

O is the discharge in cubic fe e t pe r second

C is the discharge coef ficient (3 0)

L is the length in fee t of the parape t opening

H is the he ad in fee t of water above the i nve r t
of the par ape t ope ni ng

The flow capacity of the 8-inch diame ter openings i s de r i ve d
using the following short culve rt equa tions :

Inle t control flow for unsubmerged inle ts :

(1.273 )*I+kH =H
2D D

Inlet control flow for submerged inle ts: ,

f " .hl + k g ( _ p]2
' '

whe re :
'

H is the to t al he ad above the inve r t of the ope ning
,

in feet

.

o
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~'' ' -Insert A (cent 'd )p,

.

.

I'c is the specific energy

Q is the di sc harge in cubic fee t pe r sec ond

D is the opening dianeter in feet

k, m, and ki are ths. inle t control performance

c oe f ficie nts. The experimentally de termined values for /

a . square edged entrance are :*

k = 0. 0098 -

.m = 2. 0-

=firr!=:;:__ -

= 0.67

kt = 0.0645
Since _ the- limiting water depths ere greater than the ponding
levels resulting from the PMP (as shown in Table 3. 4-3 ), the
.ponding levels do not af fact safe ty-related f acil i ties.'-

.

1 '

c

,..

f . ,

FSAR B/ll
.
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' TA' LE - 3. 4 -3 . t . ..

n .

. .
-

Maximum Ponding . Depths .on , Roof s .

,
.

"of L S a fe tp-Rela tdd ; S truc tures*
,

for Local- 6 Hour PMP.-

* Limi ting
'

: Wa te r Max . Water
Number of Width of' Width of- Depth Over , Depth ' Over

Min. Roof. 8-i nch ti-i nch . Parape t Roof Dr ain Roof Drain

Roof Elevation' S ub-Dra i n age Di ame ter .High Slot. Openi ng Elevation Elevation

N o. (2) (ft) Area (ft2) Openings (ft) (ft) (in.) (in.)'

i

12.0 11.5
1 159 2720 - 2. 5 -

.28.8 18,O
2 137 2570 2 --

,

: 15.0 13.6
; 3 172 1530' 2 - -

.

J8. 8 16.1
4 153 1930 ~ 1 - -

'

- - 50 '12.0 11,9
5 155.25 3700

25 13.0 12.6
5 172 38850 - -

-- - 35 10.0 9. 8
7 198 18420

8 155.25 3490 - 3. 0 - 12.0 11.7

2. 5 - 19.0 18. 1
i 9 158.33 .7380 -

i 18.0 15.8
j 10 172 -5220 1 0. 83 -

18.0 17.5
| 11 124 5030 2 - -

14 18.0 17.6
12 132 33500 - -

'

i
l
1

|
Notes:

! 1. The invert elevation of openings and the crest elevation of slots and parape t
; openings are 6 inches above the roof qrain elevation.

2. See Figure 3.4-4.

1

1

I PSAR B/ll
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HOPE CREEK, .

fi GENERATING STATION~*

FINAL SAFETY ANALYSIS REPORT

O
HOOF DRAINAGE UNDER

PMP CONDITIONSo

FIGUME 3.4-4
.



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

. .. n-

" ^ *? :

. . . .

"me.mg.== _ mm e M .6- ew-m .m- e +e. ew e nom. ee.ee<= -e-em.. eg..-e- . . .e -me. . .w. e...

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

a_Aro.ad=acsle' u>ek_kc_ap. dream weler- -. . . .dS

h f |0 G A N < b 0 -. 0 $ . N 2. O f F E N%.S. _, .df/ZI CE G'k"VTb'08 S /

For wtsulausned ontddin +h/~. .. . _ - --:r g

...

O

e o.es.o.

- . . . . . . . . . . . . , , (|f . . . - - . . .. .
. .p

... c eua th isas . JukAecfkow.. fhe.Jop . of 21e. opmsl l
-

.Lih.c oH&b.c epiahn.was aSeo':-= . - . . - -.-

}.
...

-

m7-

_. . _ . . - _ ._ _ . __ . .C' _ . --. ._ ..
- ~

#
,

O m ......-.*=.....w.......+- .e.._m. ...=e*a. *e. . . . m. e. -.-..e.

._-_. . -- 9k.. -Me4schage..ik cabs . && peuecod- ..~

c.& theAschme. coef&aen/_(& hew an. .

. . Ah Ste_..arza of Nit.. pani .k.gunAd .7

. ..- . H &_Ae Aso' mwaredfrw /kece&&&_e/
- .. +ke spnw&_d de/.-

, . .. ..
; isH1La_cyhro'A'skof _ ..I,fu . ._ .

-

~ . .

. . . . . <_ -. , e . . . - -- -~ .- -~.

v

'
n.,.-,. . _ . . - . . - - - . - , - . . - . < - - . - ~ -- . - . -

'

. . ~ . . .

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

r-

_4
, F6

-- eW* NSpM h.MO'' M' 6 M M .* ** *-OO" ' ' ' " O ' ^ " * #
@

'.
.- -_1.

A"~'~~'~~
. _. .. . _,.._. ,,-....- _ _.._ _ _ _ _ ,__._._, _ _.

-



g-n_
_ .g . -.

W. Er Enclosure 5-

_

HCGS

.

+

$M ' - DSER'Open Item No.-6b (DSER Section 2.4.10)

-STABILITY OF COFFERDAMS

TheLapplicant has also been requested to provide documentation
. to verify'the structural stability of both the steel sheet pile

. caissons and the quarrystone revetment for hydrologic events up~ *

' to and: including the design basis PMH flood,
_

dbt@LQG;;;;; ;-;r ,, ,
: Response :

'V
'

::

An1 evaluation has bean made of the cellular cof ferdams adjacent
. , . to the Service Water Intake structure for hydrologic events up

. to; and _ including the . design basis PMH flood. The resulting
- combined static and dynamic loading is less than that imposed

-

by postulated seismic events. Accordingly, the loadings due to'. .
'

hydrologic events do not control the design of the cofferdams.

A ~As.' described in response'to NRC Structural Audit Item A.5 from
'

- the' January 11,_ 1984 meeting, shore protection is provided by
. cellular. cof ferdams without the addition of quarrystone revet-
ment.

9-
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