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O PS G Company
Pubhc Servtce
Electnc and Gas

80 Park Plaza, Newark, NJ 07101/ 201430 8217 MAILING ADDRESS / P.O. Box 570, Newm k, NJ 07101

Robert L. Mitti General Manager
Nuclear Assurance and Regulation

August 3, 1984

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20014

Attention: M r. Albert Schwencer, Chief
Licensing Branch 2
Division of Licensing

Gentlemen:

HOPE CREEK GENERATING STATION
DOCKET NO. 50-354
DRAFT SAFETY EVALUATION REPORT
OPEN ITEM STATUS

Attachment 1 is a current list which provides a status of
the open items ioentified in Section 1.7 of the Draft Safety ,,,
Evaluation Report (SER). Items identified as " complete" are -

those for which PSE&G has provided responses and no confir-
mation of status has been received from the staff. We will
consider these items closed unless notified otherwise. In
order to permit timely resolution of items identified as
" complete" which may not be resolved to the staff's satis-
faction, please provide a specific description of the issue
which remains to be resolved.

Attachment 2 is a current list which identifies Draft SER
Sections not yet provided.

In addition, enclosed for your review and approval (see
Attachment 4) are the resolutions to the Draft SER open
items, FSAR question responses and structrual geotechnical
audit item responses, listed in Attachment 3.

Should you have any questions or require any additional
information on these open items, please contact us.

|Very truly yours,

khU/ |

8408060176 840803 / g|PDR ADOCK 05000354PDR /g-E
bI\.

kh
Sh

[ ()
'

Attachments

The Energy People
> mman

- - ___.



, _ ,

>

tDirector.of~ Nuclear
Reactor Regulation 2 8/3/84

C. D. H.. Wagner
USNRC Licensing Project Manager

~

W. H.;Bateman
USNRC Senior Resident Inspector
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DhTE: .8/3/84
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ATD OttENT 1

R. L. MITIL TO~

DSER
A. SCHWENCER

CPBI SECTION
IIst M MBER SIR 7ECT STAIUS IEfrER DATED

1 2.3.1 Desip-basis temperatures for safety- Open
related auxiliary systems

2a 2.3.3 Accuracies of meteorological Cm plete 7/27/84
asasurements

2b 2.3.3 Accuracies of meteorological Caglete 7/27/84
measurements

2c 2.3.3 Accuracies of meteorological Cmplete 7/27/84
measurements

2d 2.3.3 Accuracies of meteorological Open
,

-

usasurements

3a 2.3.3 Upgrading of orsite meteorological Cmplete a/1/84
measurements program (III.A.2)

3b 2.3.3 Upgrading d onsite meteorological Cmplete 8/1/84
measurements program (III.A.2) (Rev. 1)

3c 2.3.3 Upgrading of ensite meteorological open
measurements program (III.A.2)

4 2.4.2.2 Ponding levels Complete 8/3/84
'

5a 2.4.5 Wave inpact and runup on service Cmplete 6/1/84
Water Intake Structure

5b 2.4.5 Wave ingact and runup on service Open

water intake structure
.

Sc 2.4.5 Wave ispect and runup on service
water intake structure ,

5d 2.4.5 Wave ingact and runup on service Cmplete 6/1/84
water intake structure

- _ _

6a 2.4.10 Stability of erosion protection Open

strwtres

6b 2.4.10 stability of erosim protection open
structures

*

oc 2.4.10 Stability of erosion protection complece 8/3/84
structures

iM P64 80/12 11 s
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R. L. MITIL 10
DSER

A. SQ5GENCERCFBI SOCTIM , .

SUGUS U! TIER DNTED
ITEM IEteER SUIL7BCT

7c 2.4.11.2 Thermal aspects of ultimate heat sink complete 8/3/84

7b 2.4.11.2 Thar=1 aspects of ultimate heat sink C aplete 8/3/84

8 2.5.2.2 cmics of =vi== earthquake for New Cpen

Digland - Pieckmont Tectonic Province

|
9 2.5.4 Soil damping values Couplete 6/1/84

10 2.5.4 Foundation level respones spectra Ocuplets 6/1/84

11 2.5.4 Soil shear =*2H variation Coglets 6/1/84~

,

I-

;

12 2.5.4 Ocabination of soil layer properties Ocuplete 6/1/84

13 2.5.4 Lab test shear moduli values Complets 6/1/84

; 14 2.5.4 Liquefaction analysis of river botten Ccaglets 6/1/84

l sands

15 2.5.4 Tabulations of shear moch11 Complete 6/1/S4

16 2.5.4 Drying and wetting effect an Ccaglete 6/1/84
Vincontoem

17 2.5.4 Power blodt settlement monitoring Couplets 6/1/84

18 2.5.4 Maximust earth at rest pressure complets 6/1/84*

coefficient

19 2.5.4 Liquefaction analysis for service Couplete 6/1/84 .

water piping

20 2.5.4 Explanaticn of cheerved power block Ccaplets 6/1/84
setflement _ _

.

,

| 21 2.5.4 Service water pipe settlement records Caplete 6/1/84

22 2.5.4 Cofferdami stability couplete 6/1/84 <

!

23 2.5.4 Clarification of FSAR Tables 2.5.13 Ccaglete 6/1/84
I and 2.5.14

M PG4 00/12 2 - gs
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R. L. MITIL TOt DSER
.

i

A. SQ5 DEN 3 R
GWI SETICBI
Im Nu sm Soam r Sm2us uma==-

,
.

j

24 2.5.4 Soil depth models ibe intake cm plete 6/1/84
structure

.

25 2.5.4 Intake structure soil modeling Open ,

I

i 26 2.5.4.4 Intake structure sliding stability open

27 2.5.5 Slope stability Caplets 6/1/84

28a 3.4.1 Flood protection Caplete 7/27/84
,

l 28b 3.4.1 Flood protection Cmplete 7/27/84

28c 3.4.1 Flood protection Conglets 7/27/84

28d 3.4.1 Flood protection Caplete 7/27/84

28e 3.4.1 Flood pertection Caplete 7/27/84

28f 3.4.1 Flood protection Open
.

1

28g 3.4.1 Flood protection Conglete 7/27/84 ,'

29 3.5.1.1 Internally generated missiles (outside Caplets 8/3/84
(Rev 1)contaifunent) ,

30 3.5.1.2 Internally generated missiles (inside Closed 6/1/84 |

containment) (5/30/84-
Aux.sys.Mtg.)

,

31 3.5.1.3 Turbine missiles Caplete 7/18/84

32 3.5.1.4 Missiles generated by natural phonamna Open

| 33 3.5.2 Structures, systems, and we.ts to open

be protected from externally generated'

missiles __

.

| 34- 3.6.2 Unrestrained whipping pipe inside Cmplete 7/18/84
containment

35 3.6.2 ISI progrant for pipe welds in Caplete 6/29/84 .

treak exclusion zone ,

a

M PG4 8Q/12 3 - gs .
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R. L. M1 TIT. TD j
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'

CSER
A. SOMNCER ;

WEN SBCIIQ6
ITEN ISBER SUBJECT SDGUS IErMR DKrED '(

i
'

36 3.6.2 Postulated pipe ruptures Complete 6/29/84

| 37 3.6.2 Feedwater isolation d ock valve Open

operability'

'

38 3.6.2 Design of pipe rupture restraints open
.

39 3.7.2.3 SSI analysis results using finite Complete 8/3/84
element method and elastic half-space
approach for containment structure

.

40 3.7.2.3 SSI analysis results using finite complete 8/4/84 !
element nothod and elastic half-space |

-

approach for intake structure

41 3.8.2 Steel containment buckling analysis Complete 6/1/84

42 3.8.2 Steel containment ultimate capacity Ccuplets 6/1/84 e

f analysis

43 3.8.2 SRV/IDCA pool dynanic loads Caplete 6/1/84

| 44 3.8.3 ACI 349, deviations for 'nternal Caplete 6/1/84
structures

45 3.8.4 ACI 349 deviations for Category I Ca plete 6/1/84
s

structures

46 3.8.5 ACI 349 deviations for foundations Complete 6/1/84

; 47 3.8.6 Bass mat response spectra Caplete 6/1/84

48 3.8.6 Rocking time histories Ca plete 6/1/84

49 3.8.6 Gross concrete section Ccaplete 6/1/84,

50 3.8.6 Vertical floor flexibility response ccuplete 6/1/84
spectra

i

51 3.8.6 Cc parism of Bechtel independent complete 8/4/84
verificatica results with the desiqp-

Ibasis results
i

kw

M 984 80/12 4 - gs
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R. L. MITTL 10DSER
CFBI S8CTIGI, ' A. SOBIENCER

ITEM - IE3eER S RTECT SDGUS ETTER DRFED _
,

52 3.8.6 Ductility ratios due to pipe break Complete 8/3/84
L

53- 3.8.6 Design of seismic category I tanks Caqplets 6/1/84
l

54 3.8.6 0:mbination of vertical reopenses complete 6/1/84

j 55 3.8.6 Torsional stiffnees calsilation Complete 6/1/84

56 3.8.6 Drywell stick model development Complete 6/1/84

57 3.8.6 notational time history inputs Complete 6/1/84
1

58 3.8.6 "0" reference point for auxiliary Caplets 6/1/84l

building model -

| 59 3.8.6 overturning atment c4 reactor Complets 6/1/84
building foundation mat

>

- 60 3.8.6 BSAP element size limitations Complete 6/1/84

I 61 3.8.6 Seismic modeling of drywell shield couplete 6/1/84
wall

| '62 3.8.6 Drywell' shield well boundary Caplete 6/1/84
conditions

63 3.8.6 Reector building dcme boundary Caplete 6/1/84
conditions

|_ 64 3.8.6 SSI analysis 12 Hs cutoff frequency Complets 6/1/84

l
65 3.8.6 Intake structure crane heavy lood Complets 6/1/84

|
dror,

66 3.8.6 ngedance analysis for the intake Co.mplete 8/3/81
structuret

; 67 3.8.6 Critical loads calculation for Casplete 6/1/84
reactor building dans

64 3.8.6 Reactor building foundation mat Complete 6/1/84
contact pressures

n sed 80/12 5 - go
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'

DSER R. L. MITTL *ED
Cgel SECTIQ8 A. SOB W CER .

ITDI IM BER SUIL7BCF STATUS IEITER DhTED

69 3.8.6 Factors of safety acainst sliding and Ca plete 6/1/84
overturning of drywell shield wall

! 70 3.8.6 Seismic shear force distribution in Complets 6/1/84
cylinder wall ,

;

71 3.8.6 overturning of cylinder wall ca plete 6/1/84

72 3.8.6 Deep beam design of fuel pool walls Ccaplete 6/1/84

| 73 3.8.6 ASHSD dame nodel load inputs Caglete 6/1/84 ,'
t

74 3.8.6 Tbenado depressurization Ca plete 6/1/84

75 3.8.6 Auxiliary building abnormal pressure Complete 6/1/84 i

76 3.8.6 Tangential shear stresses in drywell Ca plete 6/1/84
shield wall and the cylinder wall ,

77 3.3.6 Factor of safety against overturning Conglete 6/1/84
of intake structure

~

78 3.8.6 Dead load miculaticris Caplete 6/1/84

79 3.8.6 Post-modification seimaic loads for Caglete 6/1/84
the torus

80 3.8.6 Torus fluid-structure interactions Conglete 6/1/84
.

81 3.8.6 Seismic displacanent of torus Conglete 6/1/84

82 3.8.6 Revi nr of seismic Category I tank Conglete 6/1/84
'

design .

83 3.8.6 Factors of safety for drywell Caplete 6/1/84
budtling evaluation

- -

84 3.8.6 Ultimate mpacity of containment Complete 6/1/84
(materials)

85 3.8.6 toad combination consistency Caglete 6/1/84

|

M 984 80/12 4 - go
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DSER R. L. MITIL TO
GW SECTIG8 A. SQWEN3R

.

rrEM NUBSER SUE 7ECT SUGUS IEr1TR [WFED
.

J6 3.9.1 Computer code validation open

87 3.9.1 Information on transients open

88 3.9.1 Stress analysis and elastic-plastic Ca plete 6/29/84
analysis

89 3.9.2.1 vibration levels for NSSS piping Ccaplets 6/ 29/8 4

systems

90 3.9.2.1 Vitration nonitoring program dtring Ccaplete 7/18/84
testing

91 3.9.2.2 Piping supports and anchors Complete' 6/29/84
.

92 3.9.2.2 'Itiple flued-head contairment Caplete 6/15/84
penetrations

93 3.9.3.1 ! cad ocabinations and allowable Ccuplete 6/29/84
strees limits .

'

94 3.9.3.2 Desip of SRVis and SRV discharge Ccapista 6/29/84
piping .

'

95 3.9.3.2 Fatigue evaluation on SRV piping Caplete 6/15 / 84
and IDCA downconers

.

96 3.9.3.3 IE Information Notice 83-80 Caplete 6/15/84
.

97 3.9.3.3 auckling criteria used for emponent Ccapleta 6/29/84
suggurts

98 3.9.3.3 Design of bolts Cmplete 6/15 / 84
.

99a 3.9.5 Stress categories and limits for caplete 6/15 / 84
*

core support structwos - - -

996 3.9.5 5 trees categories and limits for Ccapleta 6/13A4
core support structures

100m 3.9.6 10CPR50.55a paragraph (g) Ccaplete 6/29/84

|

i

M P94 90/12 7 - gs
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DSER R. L. MITIL '10
GGI $3Cf!GI A. SOSdNCER
r11gl tuGlER Sua7ecT stm20S trrrER ERTED

100b 3,9.6 10CFR50.55a par,@ (g) Open
.

~

101 3.9.6 PSI and ISI programs for plage and Open

valves

'102 3.9.6 Leak testing of pressure isolation complets 6/29/84
valves ,

'

103a1 3.10 Seismic and dyrumaic qualification of Open
mechanical and electrical equipment

'

103a2' 3.10 Seismic and dynamic qualificatics of open
|
' mechanical and electrical equipment -

,

t

103a1 3.10 Seismic and dynamic qualification of open
mechanical and electrical equignent

| 103a4 3.10 Seimaic and dynamic qualification of open
mechanical and electrical equipment

103a5 3.10 Seismic and dynamic qualification of open
mechanical and electrical equipnent

! 103a6 3.10 Seismic'and dynamir: qualification of open
tnochanical and electrical equipmenti

.

103a7 3.10 Seimaic and dynamic qualification of open
mechanical and electrical equipment

t

103bl 3.10 Esismic and dynmaic qualification of open
mechanical and electrical equipment

103b2 3.10 Seismic and dynmic qualification of Open
mechanical and electrical equipnent

-

103b3 3.10 Satanic and dynamic qualifiuticri of open
mechanical and electrical equipment

1
! 103b4 3.10 Seimaic and dynamic qualification of Open

mechanical and electrical agaipment'

,

103b6 3.10 Seismic and dynamic qualification of open
| mechanical and electrical equipment

. _ . _ . _ _ _ _ . _ . - _ _ _ . _ . _ _ _ _ . _ _ . _ _ _ _ _ . . _ _ _ - _.._.._.._____..._.u
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R. L. MITIL 10 -

i ISER
A. SQlWEN3R

! @ill SENIGI
ITEM leeER SUIDECT SIMUS IErNR ERND*

j
l

.

! 10 26 3.10 Seismic ard dynamic qualification of open
! mechanical and electrical equipment

103c1 3.10 Selmk and dynar.ic qualification of Open
modunical and electrical equipment

103c2 3.10 Seismic and dynmaic qualification of open
mechanical ard electrical equipment

103c3 3.10 Seismic ard dynamic qualification of open
mechanical and electrical equipment

~

103c4 3.10 Sei m b and dynamic qualification of Open -

jmachenical and electrical equipment -

104 3.11 Envircrumental qualification of NIC Action
mechanical and electrical equipment

105 4.2 Plant-specific mechanical fkacturing Ccaplete 7/18/84
'

analysis

| .lof 4.2 Applicability of seimaic andd T.OCA Cmplete 7/18/84 ,

|.
loading evaluation

107 4.2 Minimal post-irradiation fuel Cmplete 6/29/84
surveillance program ,

108 4.2 Gadolina thermal conductivity Ccaplete 6/29/84
equation

109a 4.4.7 TMI-2 Item II.F.2 Open

109b 4.4.7 1MI-2 Iten II.F.2 Open .

110a 4.6 Functional design of reactivity Cmplete 7/ 27/ 84 ,

-

control systems
-

_ _

;.
110b 4.6 Functional design of reactivity Caplete 7/27/84

control systems

|- lila 5.2.4.3 Preservice inspection program C mplete 6/29/84
! (ccuponents within reactcr pressure *

boundary)

1

M P84 80/12 9 - go
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R. L. MITIL TOIBER
A. SGWENCERGWI SBCTIG1

ITEN ' IOGER SUIDECT STATtB LETN3t DATED

111b 5.2.4.3 Preservice inspection prograst Cm plete 6/29/84
(components within reactor pressure '

boundary)*

111c 5.2'.4.3 Preservice inspection progrant Complete 6/29/84
(components within reactor pressure

|
boundary)

(
112a 5.2.5 neactor molant pressure boundary Complete 7/27/ 84

leakage detection

112b 5.2.5 Reactoc coolant pressure boundary Cm plete 7/27/84
leakage detectiont

112c 5.2.5 Reactor coolant pressure boundary Ccuglete' 7/ 27/ 84
leakage detection

112d 5.2.5 Reactor coolant pressure boundary Cmplete 7/27/84
leakage detection

i 112e 5.2.5 Reactor coolant pressure boundary Complete 7/27/84

|
leakage detection

113 5.3.4 GE procedure applicability ' Complete 7/18/84
'

114 5.3.4 Cagliance with NB 2360 cf the Stumor Caplete 7/18/84
;

1972 Addenda to the 197179E Codei

115 5.3.4 Irop weight and Charpy WM tests Cczplete 7/18/ 84
fce closure flange materials

116 5.3.4 Charpy v-notch test data for base Caplete 7/18/84
materials as used in shell course No. 1

,

117 5.3.4 ccupliance with NB 2332 of Winter 1972 Open
| Addenda of the ASMC Code

- ~

118 5.3.4 Ead factors and neutron fluence for open
surveillance capsules

i

M P84 80/12 10- gs
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ATDOBENT 1 (Cont'd)
,

i R. L. MITJ1.'10
| CEMR

A. SODENCER
Cros ssCrION
ITSI IRSSER SUILTECT SDmJS IEFIER thTED-

119 4.2 'Dt! ite II.E.4.1 Caplete '6/29/84 .

120e 6.2 'Dir Itami II.E.4.2 Open

120b 6.2 'DtI Itaan II.E.4.2 Open

121 6.2.1.3.3 Une of NUREG-0588 Cmplete 7/27/ 84
i

122 6.2.1.3.3 'Dumperature profile Caplete 7/27/84

123 6.2.1.4' Butterfly valve operation (post Complete 6/29/84
accident).

124a 6.2.1.5.1 RPV shield annulus analysis Ccuplete 6/1/84 ,

124b 6.2.1.5.1 RPV shield annulus analysis Ccuplets 6/1/84

i
'

! 124c 6.2.1.5.1 RPV shield annulus analysis Caplets 6/1/84
'

125 6.2.1.5.2 Desip drywell head differential Cmplets 6/15/84
pressure :

'

|-

andundant position irdicators for open
126a 6.2.1.6

vacutan breakers (and control rocsi
alaries)- .

126b 6.2.1.6 andmdant position indicators for Open

vacutan breakers 'and control roca
alarms)

127 6.2.1.6 Operability testing of vacuum treakers ccuplete 7/18/84

1 28 6.2.2 Air ingestion Cmplete 7/27/ 84

129 6.2.2 Insulation ingestion Caplete 6/1/84

130 6.2.3 R)tential bypass leakage paths Complete 6/29/84

f Administration of secondary contain- Cm plete 7/18/84
131- 6.2.3'

ment openings

.

'

M P94 80/12 11- gs
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-

132 6.2.4 contairement isolation zwiew couplete 6/15/84

133a 6.2.4.1 Containment purge sys'tme Open

133b 6.2.4.1 Contairement purge cystem Open

133c 6.2.4.1 Contairment purge system open

134 6.2.6 Containmort leakage testing carplete 6/15/84

135 6.3.3 IPCS and LPCI injection valve open

interlocks

136 6.3.5 Plant-specifit IOCA (see Section Ca@lete ~ '7/18/84

f
15.9.13)

} 137a 6.4 control room habitability Open

| 137b 6.4 Control roan habitability Open ,

137c 6.4 Control rean habitability open

| 138 6.6 Preservice inspection program for Canplete 6/29/84 -
Class 2 'and 3 ocuponents

! 139 6.7 MSiv leakage control systma Caeplets 6/29/84|

,

140a 9.1.2 Spent fuel pool storage Complete 7/27/841

|

140b 9.1.2 Spent fuel pool storage Carplete .7/27/84

^140c 9.1.2 Spent fuel pool storage Caiglete 7/27/84

140d 9.1.2 Spent. fuel pool storage Caiglete 7/27/84
'

141a 9.1.3 Spent fuel cooling ans cleanup Ctmplete 8/1/84_ -

systant

141b 9.1.3 Spent fuel cooling arti cleanup Ocmolete 8/1/84
SYetn'R

141c 9.1.3 spent fuel pool cooling and cleanup Caiglets 8/1/84
systant

M P64 80/12 12- gs
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ESER A. SOteGR
mal SECTEN
runs toesR Summer Snaus IrrrER ERTED

141d 9.1.3 Spent fuel pool cooling and cleanup ocuplete 8/1/84
systne ,

.

141e 9.1.3 Spent fuel pool cooling and cIsanup Caplete 8/1/84 |
system

141f 9.1.3 Spent fuel pool cooling and clearup Omplete 8/1/84
syntan

| 141g 9.1.3 Spent fuel pc cooling and clearne Caplete 8/1/84
systm

142a 9.1.4 Light load handling system (related C1mmad 6/29/84
to refueling) (5/30/84 --

Aux.sys.Mtg.)

142b 9.1.4 Light load handling syste (related Closed 6/29/84
to refueling) (5/30/84-

Aux.sys.Mtg.)

143a 9.1.5 overhead heavy lood handling Open

143b 9.1.5 Overhead heavy lood harufling Open

144a 9.2.1 Statiori sorrice water system coraplete 7/27/84

144b 9.2.1 Station service water system Complete 7/27/84

144c 9.2.1 Station service water system Complete 7/27/84

145 9.2.2 13I program and functional testing Closed 6/15/84 ,

of safety and turbine auxiliaries (5/30/84-
cooling systens Aux.Sys.Mtg.).

146 9.2.6 Switches and wiring associated with Closed 6/15/84

HPCI/BCIC torus suction (5/30/84-
,'Aux,6ys.Mtg.) -.

-

147a 9.3.1 Compressed air systens Ocuplete 8/3/84
(Rev 1)

147b 9.3.1 Cagressed air systems Caplete 8/3/84 .

(Rev 1) ,

. .

M P94 80/1213- gs
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147c 9.3.1 Caspressed air systems Ctmplete 8/3/84
' (Rev 1)

147d 9.3.1 Caspressed air systems comolete 8/3/84

148 9.3.2 Post-accident sampling system Open (Rev 1)
(II.B.3)

i 149a 9.3.3 Equipment and floce drainage systant Complets 7/27/84

149b 9.3.3 Equipment and floor drainage sys, tem Caiglets 7/27/34
|

150 9.3.6 Primary containment instrument gas Cm plete 8/)/84
systant (Rev 1)

'

151a 9.4.1 Control structure vened :icn system Caiglete 7/27/84

151b 9.4.1 Ccmtrol structure ventilation system Canplete 7/'.7/84

152 9.4.4 Radioactivity nonitoring elements Closed 6/1/84 -

'

(5/30/84- ,

Aux.sys. Meg.)

Ig- )
8 8

153 9.4.5 Engineered safety features ventila- Canplete
tion systant

.

154 9.5.1.4.a Metal rod dedt construction Casplete 6/1/84
classificiation

155 9.5.1.4.b Ongoing review of safe shutdown NRC Action
capability

156 9.5.1.4.c Ongoing review d alternate shutdown NIC Action
capability

( 157 9.5.1.4.e Cable tray protection Open ,

158 9.5.1.5.a Class B fire detectica systemi Caiglete 6/15/84
'

159 9.5.1.5.a bimaryandsecondarypowersupplies Caiglete 6/1/84
for fire detection systemi

100 9.5.1.5.5 Fire water pulp capacity Open

.

M P64 80/12 14- gs
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161 9.5.1.5.b Fire water valve supervision Complete 6/1/84

162 9.5.1.5.c Deluge valves complete 6/1/84

163 9.5.1.5.c Marual hoes station pipe sizing C g lete 6/1/84

164 9.5.1.6.e Ramte shutdown panel ventilation Complete 6/1/84

165 9.5.1.6.g Energency diesel generator day tank C oplate 6/1/84
protection

166 12.3.4.2 Airborne radioactivity sonitor Complete 7/18/84 ,

i

!
positioning,

.
'

167 12.3.4.2 Pertable continuous air nonitors Complete 7/18/84
'

168 12.5.2 Equipment, training, and grocedwee Complete 6/29/84
fz inplant iodine instrumentation

169 12.5.3 Guidance of Division B Regulatory Ccaplete 7/18/84
*

Guides

i -170 13.5.2 Procedwee , generation package Cappleto 6/29/84

|
submittal.

171 13.5.2 TMI Itsui I.C.1 ccuplets 6/29/84

172 13.5.2 PGP Ccunnituent Coolets 6/29/84

173 13.5.2 Procedures covering abnz mal releases Ccaplete 6/29/84
of radioactivity

i 174 13.5.2 Resolution explanation in FSAR of Complete 6/15 / 84-

TMI Itame I.C.7 and I.C.8

175 13.6 Physical security Open _ _

176a 14.2 Initial plant test progami open
:

d

'

M P84 80/12 15- gs



... -

p
,

.
.

!
..

i

armosert 1 (cont'd)
,

IEER R. L. MIT1L 1D
met SBCTIGI A. SOINEN2R

. TrBI IOSER SUBJECT SD2U8 IETIER IRTED

17e 14.2 Initial plant test grogram open
,

176c 14.2 Initial plart test program Coplate 7/27/84 .

I

176d 14.2 Initial plart test program Caplete 7/27/84 -

176e 14.2 Initial plart test programi tcaplete 7/27/84

176f 14.2 Initial plart test programi Open

176g 14.2 Initial plart test program open .

176h 14.2 Initial plart test program open
'

1761 14.2 Initial plant test program Cmplete 7/27/84'
.

177 15.1.1 Partial feedwater heating C a plete 7/18/84 -

178 15.6.5 TACA resulting from spectrum of NRC Action .

postulated piping breaks within RCP

179 15.7.4 Radiological consequences of fuel NBC Action
handling accidents

180 15.7.5 Spent fuel cask &ap accidents teC Action

181 15 .9.5 'DtI-2 Iten II.K.3.3 Cmplete 6/29/84 ,

..

182 15.9.iu 1MI-2 Iten II.K.3.18 c m plete 6/1/84

183 18 Hope Creek DCRDR Open -

184 7.2.2.1.e Failures in reactor vessel level Cmplete s/1/84
~

sensing lines (Rev 1)
.

185 7.2.2.2 Trip system sensors and cabling in Caiglets 6/1/84
turbine building --

186 7.2.2.3 Testability of plant grotection complete 8/3/84 .|
systems at power ,

i
..

M P84 80/1216- gs
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187 7.2.2.4 Lifting of leads to perform surveil- complete 8/3/84
!lance testing-

'

"

! 188 7.2.2.5 Setpoint nothodology complete 8/1/84

I
189 7.2.2.6 Isolation devices complete 8/1/84

f
'

190 7.2.2.7 Regalatory Guide 1.75 Ccaplets 6/1/84

191 7.2.2.8 Scram discharge volume Caiglets 6/29/84 J

.

192 7.2.2.9 anacter modo switch Ccuglets 6/1/84
'

193 7.3.2.1.10 Manual initiation of safety systems complete 8/1/84
,

194 7.3.2.2 Standard review plan deviations Coiglets 8/1/84
(Rev 1)

195a 7.3.2.3 Freese-grotection/ water filled complete 8/1/84
instrument and sangling lines and

-

cabinet tangeratwo control ,

| 195b 7.3.2.3 Freese-protection /watse filled complete 8/1/84
I instrtment and sampling lines and

cabinet tangerature control

196 7.3.2.4 Sharing of censon instrument taps domplete 8/1/84
,

f 197 7.3.2.5 Mizoprar==are , multiplexer and Ccaplete 8/1/84
W*** systems (Rev 1)

198 7.3.2.6 1MI Itan II.K.3.18-AIB actuation Open '
.

199 7.4.2.1 IE mallatin 79-27-Ioss of non-class complete 8/1/84
IE instrtamntation and control power
system bus dLeing operation

_ _
__

200 7.4.2.2 Remote almtdown system Complete 6/1/84

201 7.4.2.3 RCIC/HPCI interactions complete 8/3/84 .

202 7.5.2.1 tavel naasurement errors as a result- complete 8/3/84
'

of envirarsental temperatwo effects
on level instrumentation reference
leg

.

.
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203 7.5.2.2 Regulatory Guide 1.97 Complete 8/3/84 ,

8/1/84
204 7.5.2.3 1MI Item II.F.1 - Accident . monitoring ' Comp 1pte ,

205 7.5.2.4 Plant process emputer system C mplete 6/1/84

206 7.6.2.1 High pressure / low pressure interlocks Caplete 7/27/ 84

207 7.7.2.1 HilLBs ard consequential control system Complete 8/1/84
failures

208 7.7.2.2 Multiple control system failures complete 8/1/84

209 7.7.2.3 Credit for non-safety related systems Couplete - 8/1/84
in Chapter 15 of the FSAR (Rev 1)

2 10 7.7.2'.4 Transient analysis recording system Caplete 6/1/84

211a 4.5.1 Control rod drive structural materials canplete 7/27/84

211b 4.5.1 Cetrol red &ive structural materials Caclete 7/27/84

211c 4.5.1 Control rod &ive structural materials Cmplete 7/27/ 84

'211d 4.5.1 Control rod drive structural materials amplete 7/27/84'

! 211e 4.5.1 Control red drive structural materials Couplete 7/27/84
.

212 4.5.2 Reactor internals materials Cm oleta 7/27/84

213 5.2.3 Reactor coolant pressare boundary cea ,1.e. '7/27/84
material

214 6.1.1 Engineered safety features notorials Ozclete 7/27/84

215 10.3.6 Main stoma and feedutar system Ccaplace '//27/84 -

materials - -

,

216a 5.3.1 Reactor vessel materials Ozolete 7/27/84

.

M P84 80/1218- gs
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216b 5.3.1 Reactor vessel seterials Caplete 7/27/84

2 17 9.5.1.1 Fire protection organization Open

218 9.5.1.1 Fire hazards analysis Complete 6/1/84 |

219 9.5.1.2 Fire protection administrative Ope _n :

controls

220 9.5.1.3 Fire brigade and fire brigade Ope _n

training

221 8.7.2.1 Physical separation of offsite Omplete 8/1/84
'

transmission lines
|

| 222 8.2.2.2 Desigrt provisions for rmtablish- Otmplete 8/1/84

|
nont of an offsite power source ,

.

223 8.2.2.3 Indeperdonom of offaite circuits Otm:$lete 8/1/84
between the switchyard and class IE i

|
..

buses

224 8.2.2.4 Camon failure modo between onsite Ocmplete 8/1/84
and offsite power circuits

225 8.2.3.1 Testability of automatic transfer of Ocuplete 8/1/84
power frczi the noneal to preferred

|
power source

226 8.2.2.5 Grid stability Carplete 8/1/84 -

1 227 8.2.2.6 Capacity and capability of offsite Ctmplete 8/1/84
, ciraaits .

,

228 8.3.1.1(1) voltage &op during transient condi- Ocmplete 8/1/84
tions

,
.---

229 8.3.1.l(2) Basis for using bus voltage versus Otmplete 8/1/84
actual connected load voltage in the '

voltage decy analysis

230 8.3.1.l(3) Clarification of Table 8.3-11 Ocmplete 8/1/84
.

6

0

M PG4 80/1219- gs ,
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231 8.3.1.1(4) Undervoltage trip setpoints Ctmplete 8/1/84

| 232 8.3.1.1(5) Imed configuration used for the caplete 8/1/84
voltage drop analysis

|

233 8.3.3.4.1 Periodic system testing O'mplete 8/1/84 '.1

| 234 P .3 .1.3 capacity and cWility of onsite atmplete 8/1/84
| Ac power supplies and use of ad-

ministrative controls to prevent
,

| overloading of the diesel generators

| 235 8.3.1.5 Diesel generators load acceptance Ocmolete - 8/1/84
j test

236 8.3.1.6 Cogliance with position C.6 of Otmplete 8/1/84
IG 1.9

|
237 8.3.1.7 Decription of the Iced sequencer Otmplete 8/1/84

238 8.2.2.7 Sequencing of loads on the offsite Ocmplete 8/1/84
power system

|

239 8.3.1.8 Testing'tk verify 80% mininum Open

voltage
.

240 8.3.1.9 Ca gliance with BrP-PSB-2 Otmplete 8/1/84

241 8.3.1.10 toad acceptance test after prolonged Open
'

no load operation of the diesel
generator;

i

; 242 8.3.2.1 Czpliance with position 1 of Regula- Otmplete 8/1/84
tory Guide 1.128

243 8.3.3.1.3 Protection or qualificati<m of Class Ocmplete 8/1/84
'

-

13 squipment from the effects of
fire suppression systems .

244 8.3.3.3.1 Analysis and test to demonstrate Ocmplete 8/1/84
adequecy of Isos than specified ..

separationl
,

I

:

a

n see 80/12 20- gs
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.

245 8.3.3.3.2 The use of 18 versus 36 inches M Ocuplete 8/1/84
separation between raceways

-

246 8.3.3.3.3 Specified separation of raceways by ocmplete 8/1/84
,

analysis and teste

247 8.3.3.5.1 Capability of penetrations to with- Cm plete 8/1/84
stand long daration short circuits
at less than navi== or worst case
short circuit

248 8.3.3.5.2 Separation of penetratiat primary Caplete 8/1/84
and hadcup grotections ;

249 8.3.3.5.3 The use of bypassed thermal overload Ccmplete 8/1/84
'

protective devices for penetration
protections

250 8.3.3.5.4 Testing of fuses in accordance with Ccuplete 8/1/84
:

| R.G . 1.63 e

,

251 8.3.3.5.5 Fault current analysis for all Ocuplete 8/1/84
,

representative penetration circuits

252 8.3.3.5.6 The use of a single breaker to provide ocmplete 8/1/84
penetration protection

253 8.3.3.1.4 Casioitsent to protect all Class 1E Couplete 8/1/84
equipment frca external hazards versus -

only class la equipment in one division

254 8.3.3.1.5 Protection of class 1E power supplies Ccmplete 8/1/84
from failure of unqualified etmas IE
loads

255 8.3.2.2 Battery cepecity Ccmplete 8/1/84
.

256 8.3 .2.3 Autcmatic trip of loads to raintain Open
, sufficient battery specity

,

n ree Sc/12 al- as ,

'
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i 257 8.3.2.5 Justification for a 0 to 13 second Caplete 8/1/84
l load cycle

258 8.3.2.6 Design and qualification of DC Ca plete 8/1/84 ;

system loads to operate between ,

alnimum and saxima voltage levels

259 8.3.3.3.4 Use of an inverter as an isolation Cm plete 8/1/84
device ,

,

260 8.3.3.3.5 Use of a single breaker tripped by Cmplete 8/1/84
a IDCh signal used as an isolation

-

device .

261 8.3.3.3.6 Automatic transfer of loads and Ca plete 8/1/84
interconnection between redividant |

,

divisione'

.-

TS-1 '2.4.14 Closure of wterught doors to safety- Open
related structures

| 'IS-2 4.4.4 Single recirculation loop operation Open

| .'
T5-3 4.4.5 Core flow nonitoring for crud effects Ccuplots 6/1/84

'

T9-4 4.4.6 Imoes parts monitocing systen Open

TS-5 4.4.9 Natural circulation in norer.1 Open

operation .

TS-6 6.2.3 secondary containment negative Open

pressure

'!5-7 6.2.3 Inleakage and drawdown tfas in Open

segondary containannt _ _
.

TH 6.2.4.1 Leakage integrity testing open

TS-9 6.3.4.2 BCCS subsystem periodic ocuponent Open

testire

T5-10 4.7 MSIV leakage rate

.

M ps4 Sc/12 22- gs
.
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TS-11 15.2.2 Availability, setpoints, and testing open
of turbine bypass system

TS-12 15.6.4 Primary elartt activity

IE-1 4.2 Fuel rod internal pressure criteria C g lete 6/1/84

tr-2 4.4.4 Stability analysis submitted before open
sea:md-cycle geration

.

t

9

SWem

M PG4 80/12 23- gs
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DATE: 8/3/84'

ATTAC8 MENT 2*
-

;-

. DRAFT SER SECTIONS AND DATES PROVIDED

SBCTION DATE SECTION DATE

3.1 '

3.2.1 11.4.1
3.2.2 11.4.2 !
5.1 11.5.1 ,

5.2.1 11.5.2
6.5.1 13.1.1
8.1 13.1.2
8.2.1 13.2.1 .

8.2.2 13.2.2
c

8.2.3 13.3.1
8.2.4 13.3.2
8.3.1 13.3.3
8.3.2 13.3.4 _

8.4.1 13.4
8.4.2 13.5.1
8.4.3 15.2.3
8.4.5 15.2.4
8.4.6 15.2.5
8.4.7 15.2.6

*

8.4.8 15.2.7
9.5.2 15.2.8
9.5.3 15.7.3
9.5.7 17.1 .

9.5.8 .' 17.2
10.1 17.3
10.2 17.4
10.2.3
10.3.2
10.4.1
10.4.2 -

*

10.4.3
10.4.4
11.1.1
11.1.2
11.2.1
11.2.2 -

_, _
~

11.3.1
11.3.2

.

CTadb

MP 84 95/03 01

. .

hmenia ---. - ..



DATE: 8/3/84

ATTACHMENT 3

OPEN ITEM DSER SUBJECT
SECTION
NUMBER

4 2.4.2.2 Ponding levels

6c 2.4.10 Stability of erosion
protection structures

7a 2.4.11.2 Thermal aspects of ultimate
heat sink

7b 2.4.11.2 Thermal aspects of untimate
i

heat sink'

29 3.5.1.1 Internally generated missiles
(outside containment)

39 3.7.2.3 SSI analysis results using
finite element method and
elastic half-space approach
for containment structure

40 3.7.2.3 SSI analysis results using
finite element method and
elastic half-space approach
for intake structure

51 3.8.6 Comparison of Bechtel indepen-
dent verification results with

- the design-basis results

52 3.8.6 Ductility ratios due to pipe
break

66 3.8.6 Impedance analysis for the
intake structure

147a 9.3.1 Compressed air systems

147b 9.3.1 Compressed air systems

147c 9.3.1 Compressed air systems

147d 9.3.1 Compressed air systems

150 9.3.6 Primary containment instrument
gas system

-



OPEN DSER SUBJECT
ITEM SECTION

,

NUMBER

186 7.2.2.3 Testability of Plant protec-
tion systems at power

187 7.2.2.4 Lifting of leads to perform
surveillance testing

|
201 7.4.2.3 RCIC/HPCI interactions

|

202 7.5.2.1 Level measurement errors as.

a result of environmental
temperature effects on level
instrumentation reference leg.

203 7.5.2.2. Regulatory Guide 1.97

.

4

.

l
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Attachment 3 con't.

QUESTION FSAR STRUCTURAL /
NUMBER SECTION GEOTECHNICAL MEETING

AUDIT ITEM DATE
430.67 9.5.2
430.79 9.5.4 A.3 1/10/84
430.113 9.5.5 A.4 1/10/84

! 430.123 9.5.6 A.11 1/10/84
( 430.136 9.5.7 A.12 1/10/84

430.137 9.5.7 A.13 1/10/84
430.138 9.5.7 A.16 1/10/84
430.145 9.5.6 B.5 1/10/84
430.149 9.5.8 B.9 1/10/84

A.7 1/11/84
A.8 1/11/84
A.12 1/11/84
A.16 1/11/84
B.12 1/11/84
A.1 1/12/84
A.3 1/12/84 <

A.4 1/12/84
B.2 1/12/84

.

#

4

_ . _ ,
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The applicant states that safety-related buildings have been designed with -

either roof parapets and scuppers or no curbing at all so that if internal roof
drains become clogggd, the precipitation accumulation would overflow before the
basic roof loading would be exceeded or roof hatches flooded. Because there .

was Tnsufficient infonnation available to enable the staff to reach the same
conclusion, the appifcant has been asked to provide additional information and
detailed analysis of the roof drainage system including the ponding levels on
roofs of safety-rek.ted structures. Until the additional infonnation and
analysis are available, the staff cannot conclude that the plant meets the
requirements of GDC 2 with respect to the effect of local intense precipitationo

on roofs.

_Q cz.c., u, ;
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OUESTION 240.13 (Section 2. 4. 2. 3 )-

Provide your de tailed analysis of the PMP ponding levels on
roof s of safe ty-related structures requested in 0240. 7. De tail s
should identify and. provide informa tion on the roof area of
each sub-drainage area for each safe ty-related structure; the'

size, number and distance above roof (elevation) of the inve rt
of each scupper (overflow drain) for each drainage system, and
the elevation of the curb of each roof hatch within each roof
drainage area system. Also provide details used to conclude
that the ponding resulting f rom PHP does not ef fect sa fe ty -
related facilit'ies.

-

i

RES PONS E

Section 3.4.1.1 has been revised to respond to this que stion.

.

.

..

F h .

DSER OPEN ITEM f

;

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 a'd )
slabs below flood level (these openings are designed to

'

,

prevent intrusion of flood water.)

d. Water-pressure-tight doors installed in exterior walls '

below flood level
to '

Exposed equipment hat'ches installed above flood level;V* e.
C <t those below flood level installed behind exterior walls,

4 designed to prevent intrusion of water

. $7 4-
f. Continuous waterproofing systems applied to the'

eg gg underside of base slabs and on exterior walls to grade,u as discussed below.63

E Except for the intake structure, the HCGS safety-relate'd
EJ[' structures are provided with roof drainage systems capable of
b" handling a maximum rainfall rate of 4 inches per hour for a

2D neriod of 20 minutes / In t unlikely ev t that thp roof dra}us ,3

oof dra, ige,Med
-are prov

' '

I[['become ogges seoundant erflow draJ
evations , ,

aJ 3 appro matel inches ve the mai '

Gh , _ ese t for e plant celled ar , which ha d' parape The ;
'

t
r f dra; ge syste isposes w r through/ yard d nage

ystem ' To precly ponding r signific yly great rainfall I
,

.

inte ities segM ts of the arapets are rtmoved whe e necessary.
_,

The intake structure roof is designed without parapets or other
continuous obstructions and is 11oped to shed the water.
Accordingly, no significant ponding will occur.

*

.

I

! To prevent seepage into any Seismic Category I structure all roof
openings 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/fta, 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
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
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- .

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
openings in the parapets of the roofs of the buildings. The
6-hour, local, all-season PMP was used to size the se ope ning s.'

The PMP, which is 27. 5 inches, is distributed into 5-minute
increments such that the maximum amounts for durations of
1 hour, 30 minutes, 15 minutes and 5 minutes are 18.1, 13.7,
9.5 and 6 inches respectively. Roof elevations, sub -dr ainage

' ayeas, and the dimension of parapet openings are shown in Table
T.4-3. A schematic of the roof drai'nage is shown on Figure

3.4-4.

The routing of the PMP assume s no losse s, the roof drain system
i

! to be non-f unctional , and the ponding is allowed up to the
limiting elevation of the top of the curb of each roof hatch'

within each roof drainage area system. Prior to the PMP, an

initial level of ponding at the invert elevation of the parape t ,

openings is assumed (invert elevation is 6 inches above the roof
drain eleva tion).

A ese rating curve for each rectangular parapet opening was derived
using the equation:

l0 = CLH .5
*

whe re :

Q is the discharge in cubic fee t pe'r second'

C is the discharge coefficient (3 0)

L is the length in teet of the parape t opening

H is the head in feet of water above the i nve r t
of the parape t openirag

The fl ow c apac i ty of the 8 -i nc h di ame te r ope ni ngs i s de r ive d'

using the following short culvert equations:
Inlet control flow for unsubse rged inle ts :

H (1.273 A )"=f+k F2
H
5 ,

Inlet control flow for submerged inle ts:

"1 1

| i 72
\ u - .

l where :

H is the to tal head above the invert of the opening
in feet

DSER OPrN ITDt f
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- Incort A (cont'd)
. ,

.

H is the specific energye ,

,

o is the discharge in cubic feet per second
*

D is the opening diameter in feet

k, m, g and k1 are the inlet control performance.

coef ficients. The experimentally de termi'ned value s for /
-

a square edged entrance are s

k = 0. 00 98 -

m = 2. 0 ,

= 0. 67,

.

kl = 0. 0645
Since the limiting water depths are greater than the ponding
levels resulting from the PMP (as shown in Table 3. 4-3 ), the

ponding levels do not of fact safe ty-rel ated f acili ties.

.

.

|
|

|

|
|

, . .

.
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HCGS FSAR .

,

TAB 3. 4 -3 ,

|
Maximum Ponding Depths on Roof s:o '

of Safe ty-Relat&d S tructureso
E for local 6 Hour PHP

*

[ Limi ting |
e
E Water Max . Wa te r

Number of Width of Width of Depth Over Depth Over

8-i nch 8-i nch Parape t Roof Drain Roof Drain
-D

Roof Elevation Sub-Drainage Diame ter High Slot Opening Elevation Elevaticn
,

Min. Roof

No. (2) (ft) Area (ft2) _ Openings (ft) (ft) (in.) (in. )

12.0 11.5
2. 5 -

1 159 2720 -

28.8 18.0-,

2 137 2570 2 -

15.0 13.6-

3 172 1530 2 -

28.8 16.1-

~

4 153 1930 1
-

50 '12.0 11.9
-

5 155.25 3700 -

25 13.0 12.6
-

6 172 38850 -

35 10.0 9. 8
-

7 198 18420 - '

12.0 11.7
3.0 -

8 155.25 3490 -

19.0 18. 1
2. 5 -

) 9 158.33 7380 -

18.0 15.8
10 172 5220 1 0.83 -

|

18.0 17.5-

11 124 5030 2 -

14 18.0 17.6
12 132 33500 -

-

.

Notes:
sl ot s and parape t

invert elevation of openings and the crest elevation of1. The the roof drain elevation.openings are 6 inches above

2. See Figure 3. 4-4.

FSAR B/ll

.

.

.
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Based on its review and analysis as described above, the staff has requested
the applicant to provide additional infomation on roof ponding levels -

due to intense local precipitation (MP), flood protection for the service,
,

water intake, structure and power blocki and flood protection structures adjacent
to the intake structure. Until the applicant provides the additional infoma-
tion, the staff cannot conclude that the plant meets the requirements of GDC 2
with respect to flooding. The staff also cannot conclude that the plant meets
the hydrologic critoria of GDC 44 with respect to the thennal aspects of the UHS.

,

kespan=ce

[tA b Mu I~a '' 5 y"g. 9,, a
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HCGS

DSER Open Item No. 7 (DSER Section 2.4.11.2)

THERMAL ASPECTS OF ULTIMATE HEAT SINK

The applicant has analyzed the ability of the service cooling
water supply to withat*and the effect of such severe natural
phenomena as ice blockage, flooding, low water, and therm,al
aspects of UHS. As indicated in Section 2.4.7, the effects of.'

ice blockage would not obstruct the flow to safety-related
Thus the staff concludes that the intake structure and| pumps.

i
essential service cooling water flow is adequately protected
against ice effects. As indicated in Section 2.4.5, the ability

of the service water intake structure to withstand the effects
of PMH surge flooding and associated wave runup and overtopping
remains an open item.

The applicant reported that the minimum historical low water
level at the Reedy Point, Delaware, tide station is -8.6 f t asl.
The applicant's analysis of the maximum setdown considered-
the PMH wind speed of 85 mph (the overland PMH wind speed for
the direction resulting in maximum setdown) to be blowing down
the estuary coincident with 10% exceedance low spring astro-'

nomical tide of -3.9 f t asl and the associated trough of the
6. 0 f t maximum wind wave. The resultant low water level would

;

be -13. 0 f t mal. The applicant has stated that -13.0 ft msl is
the design basis minimum low water level for service water
pumps. Based on its independent analysis, the staff concurs
that -13.0 ft asl is an appropriate design basis minimum low
water level. The applicant has not identified the maximum
intake temperature that will allow the plant to safely shut
down under normal and emergency conditions as discussed in
Regulatory Guide 1.27 nor the ability of the Delaware River to,

i

supply water below this temperature. Until this information is
available, the staff cannot conclude that the plant meets GDC
44 with respect to the thermal aspects of UHS.

Based upon the evaluation described above, we conclude the
hydrologic characteristics of the Ultimate Heat Sink meet the
requirements of 10 CFR Part 100 and 10 CFR Part 100, Appendix A.
As indicated above, certain aspects related to flooding level
for the service water intake structure are unresolved. There-
fore, the staff cannot conclude that the Ultimate Heat Sink
System meets the requirements of General Design Criterion 2
with respect to hydrologic characteristics. In addition, the

staff cannot conclude that the Ultimate Heat Sink meets the
requirements of GDC 44 with respect to thermal aspects of the
heat transfer system. ,

!

7-1
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RESPONSE

For information on the ability of the service water intake
structure to withstand the effects of PMH surge flooding and
associated wave runup and overtopping, see the response to DSER
Open Item Number 5.

The maximum intake temperature that will allow the plant to
safely shut down under normal and emergency conditions is dis-,

cussed in the response to FSAR Question 240.15.
.

0
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::c.entify the maximum temperature of the intake water that wi''
I
i

|
allowthpanttosafelyshtdownundernormalandemergency
conditions and discuss the ability of the Ultimata Heat Sink to !
supply service cooling wate'r below this maximum intake
temperature. ,

e:. cont v .

.

g . (j ) b * * f */ f h 0 h^ '- * J

Wu}|,.~$~.

|
|
|

!

|

|

!

!
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8 J
9.2 5.2 Systeer. Description

;
' * * i

| .

The UHS is the Delaware River, which provides the source of~

cooling water to the SACS heat exchangers through the 85WS, as
shown on Figure 9.2-1. The SACS, in turn, provides domineralized
cooling water in a closed loop to the E5F components. The water >

'

| from the SSWS is discharged into the CWS to provide makeup for
that system. ,

l Details of the safety-related and nonsafety-related systems and
heat load dissipation are discussed in the following sections: ,

;

a. SSWS and intake structure - Section 9.2.1j
.

b. Circulating water and cooling tower - Section 10.4.5
.

,

'

SACS - Section 9.2.2..' c.

N..
.

A discussion of Delaware River water temperatures is provided"

i in the Hope Creek Generating Station Operating License Stage-
- Environmental Report.

? --+ ,

I0 b# 9.2.6 CONDENSATE AND REFUELING WATER STORAGE AND TRANSFER
l 4 *** SYST n

y aar W ,

| T

9.2.6.1 Desian Bases"
-

h
|4 The condensate and refueling water storage and transfer system

h has no safety-related function, except for that of supplyingI

condensate to the suction line of the high pressure coolant*

;' injection (NPCI) and the reactor core isolation cooling (RCIC)'

4 g pumps. The system is designed to perform the following|

|| functions: ;

E ,

, C a. Supply water to fill the reactor well, the j

g dryer / separator storage pool via the reactor well, and-

,

the spent fuel cask storage pool during refueling !' n.

| operations, and provide storage for this water when
E refueling is completed'

a <
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DSER Open Ites No. 29 (Section 3.5.1.1)

INTERNALLY GENERATED MISSILES (OUTSIDE CONTAINMENT)

With respecE to rotating equipment, the applicant has stated
that the pumps and fans were manufactured to the same f

!industry standards as Palo Verde and therefore the results
of the Palo Verde'af analysis for internally generated + |

-

missiles is applicable to Hope Creek. In order to rely upon

the analysis performed by Palo Verde, che applicant must |
'

verify that every rotating component (pumps , f ans , motors ,
and turbines, except the main turbine-generator) is designed ;

and constructed to exactly the same codes and standards <

(including addenda and editions) , to be of the same manufac-
turer, size, and materials as the analyzed components at
Palo Verde. Palo Verde relied mainly upon compartmentaliza-,

ition as the means to protect the redundant equipment. For
' '

each component where compartmentalization was relied upon at
Palo Verde, the applicant must verify the identical i

components at Hope Creek provided with comparable compart-~

mentalization.
Similarly, the applicant must verify the use of barriers,
separation and orientation as was used by Palo Verde. For
every component which is not identical with Palo Verde, the
applicant must provide a discussion of the analysis which
verifies that the casing would be capable of retaining the

;internally generated missile or that the missile would notj strike safety-related components or generate a secondary
| Unless the applicant either verifies comformancemissile.'

with the Palo Verde design (as outlined above) or provides
the results of an analysis which shows that the casings
will contain the internally generated missiles, the appli-
cant must provide protection by any one or a combination of
compartmentalization, barriers, separation, orientation, and
equipment design. Safety-related systems must be verified
to be physically separated from nonsafety-related systems
and components of safety-ralated systems are physically
separated from their redundant compartments.

.

;

i

MP 84 112 15 01-hp
, .

I
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.

Based on the above, we canhot conclude that the design is in
conformance with the requirements of General Design
Criterion 4 as it relates to protection against internally
generated missiles until the applicant provides an
acceptable discussion concerning rotating components as
potential sources of internally generated missiles. We
cannot determine that the design of the facility for
providng protection from internally generated missiles meets
the applicable acceptance criteria of SRP Section 3.5.1.1.
We will report resolution of this item in a supplement to

'

i

'

* .

this SER.

*

RESPONSEr .

! FSAR Section 3.5.1.1 has been revised to include the results
of an analysis of the internally generated rotational
missiles outside containment.

i

.

e.

.

g I*

t

!

(
!

:

MP 84 112 15 02-bp j

csta oprw Iran d79

i !
(
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HCGS FSAR 12/53

.

CHAPTER 3

TABLES

.

Table No. Title

HCGS Classification of Structures, Systems, and3.2-1
Components

'

Code Requirements for Components and Quality3.2-2 Groups for GE-Supplied Components

Code Requirements for Components and Quality3.2-3 Groups for Public Service Electric and
Gas /Bechtel-Procured Components

.

Design Wind Loads on Seismic Category I Structures3.3-1
Tornado-ProtectedStructures, Systems, add3.3-2
, Components

Flood Levels at safety-Related Structures3.4-1 .

Outside Wall / Slab Openings and Penetrations~

3.4-2 Located Below Design Flood Level

Internally Generated Missiles cu/sMe. )S.; mary dutfe/n3.5-1
# ##b

3.5-2 Target Parameters

3.5-3 Missile Characteristics

3.5-4 Ejection Point Coordinates

3.5-5 Turbine Barrier Data

3.5-6 Target Barrier Data ,

3.5-7 Computed Probabilities

3.5-8 Summary Number of Operations

Crash Rates Per Mile and Ef fective Impact Area by3.5-9 Category of Aircraft
Aircraft Crash Density by Location / Route / Altitude3.5-10

3.5-11 Probability Summary

D95R OPsN ITBt g7f 3-LX Amend 8ent 3
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:
CHAPTER 3

TABLES (cont)
.

Table No. Title

3.5-12 Tornado Missiles Misso'les cass'de Si~y M
rassenelly Generaded seMinfy 3.s -13

3.6-1 High Energy Fluid System Piping

Main Steam System Piping Stress Levels and Pipe3.6-2 Break Data (Portion Inside Primary Containment)

Main Steam System Piping Stress Levels and Pipe3.6-3 Break Data (Portion outside Primary Containment)

Blowdown Time-Histories for High Energy Pipe3.6-4 Breaks Outside Prisary Containment ,

Pressure-Temperature Transient Analysis Results3.6-5 for High Energy Pipe Breaks Outside Primary
Containment

Recirculation System Piping Stress Levels and Pipe3.6-6
Break Data

Recirculation System Blowdown Time-History3.6-7
Feedwater System Piping Stress Levels and Pipe3.6-8 Break Data (Portion Inside Primary Containment)

Feedwater System Piping Stress Levels and Pipe3.6-9 Break Data (Portion outside Primary Containment)

RWCU System Piping Stress Levels and Pipe Break3.6-10 Data (Portion Inside Primary Containment) ,

RWCU System Piping Stress Levels and Pipe Break3.6-11
| Data (Portion outside Primary Containment)
,

HPCI System Piping Stress Levels and Pipe Break3.6-12 Data (Portion Inside Primary Containment)

HPCI System Piping Stress Levels and Pipe Break3.6-13 Data (Portion Outside Primary Containment)

RCIC System Piping Stress Levels and Pipe Break3.6-14 Data (Portion Inside Primary Containment)
.

ossa orsa 27:n WP 9
'
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HCGS FSAR 10/83*

.

3.5 NISSILE PROTECTION
*

. -

The Seismic Category I and safety-related structures, equipment,
and systems are protected from postulated missiles through basic
plant arrangemept so that a missile does not cause the failure.of
systems that are required for safe shutdown or whose failure
could result in a significant release of radioactivity. Where it .
is impossible to provide protection through plant layout,

|. suitable physical barriers are provided to shield the critical
|

' system or component from credible missiles. Redundant safety-
related Seismic Category I components are arranged so that a
single missile cannot simultaneously damage a critical system
component and its backup system. *

.

,

A tabulation of safety-related structures, systems, and
components, their locations, seismic category, quality group
classification, and the applicable FSAR sections is given in
Table 3.2-1. General arrangement drawings are included as

i
*

Figures 1.2-2 and 1.2-41.
,
,

f

3.5.1 NISSILE SELECTION AND DESCRIPTION
1

3.5.1.1 Internally Generated Missiles (Outside Primary
[
' Containment)

r and 3.S ~ 13
'

The systems located outside the primary containment ha'v 'been
examined to identify and classify potential missiles, hese
systems and missiles are listed in Tables 3.5-1 undant

| systems are normally located in different areas of the plant ori

i separated by missile-proof walls so that a single missile can not
damage both systems.

cr 9 M M e residual heat removal (RHR) and coreR g 72-- ,
spray pumps, are located,in separate missile-proof compartmentsY
W are not considered a potential missile source or hazard to 1
other systems. And th ;r imp.//ers o.re e.M.W

L'" o sanceade .s+racture a erafore 1
Refer to Section 3.5.3 for barrier design procedure.

There are three general sources of postulated missiles: |
'

*

a. Rotating component failure

osum orsu ITsu e?9 3.5-1 Amendment 2
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RCGS FSAR 10/83

b. Pressurized component failure |

c. Gravitationally generated missiles. |-

.

3.5.1.1.1 Rotating Component Failure Missiles
pro bo.ble.

Catastrophic failure of rotating equipment having synchronous
motors, e.g., pumps, fans, and compressors, that could lead to
the generation of missiles is not considered e d it'.; W Massive.,

and rapid failure of these components is improbable because of
the conservative design, material characteristics, inspections,4

and quality control during fabrication and erection. Also, the
rotational speed is limited to the design speed of the motor,
thereby precluding component failures due to runaway speeds.

Similarly, it is concluded that the high pressure coolant-
injection (HPCI) and reactor core isolation cooling (RCIC) pumps
and turbines cannot generate credible missiles. These pumps are
not in continuous use, but are periodically tested and otherwise
operate only in the unlikely event of a postulated accident.
They are classified as moderate energy systems. Overspeed

itripping devices ensure that the turbines do not reach runaway
speed, where failure leading to the ejection of a missile could
take place.

|

$5'25553Nhf5 553h?593N55 25k25=! bed!?,5NfN2 )2N
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3.5.1.1.2 Pressurized Component Failure Missiles

The following are potential internal missiles from pressurized
equipments

a. Valve bonnets

b. Valve stems .

c. Temperature detectors

d. Nuts and bolts

osza e m 8 3.5-2 Amendment 2
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A tabulation of missiles generated by postulated failures of
rotating components, their sources and characteristics, and
a safety evaluation are provided in Table 3.5-13.,

The evaluation identified one instance where a postulated
missile, which could penetrate through the flexible *

connection of a vane-axial fan, could have the potential to
In order todamage safe-shutdown equipment in the room.

prevent the postulated missile from damaging safety-shutdowna missile shield has been added to the design toequipment,withstand the impact of the postulated fan blade missile.

The formulas used to predict the penetration resulting from
Themissile impact are provided in Reference 3.5-4.

penetration and perforation formulas assume that the missile
strikes the target normal to the surface, and the axis ofThethe missile is assumed parallel to the line of flight.
rotating components is assumed to fail at 120 percent
overspeed. These assumptions result in a conservative,
estimate of local damage to the target.

.
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P4ESSuA!ZEO N M dPege 1 et 2TABLE 3.5-1

sostas ourseDE 4:ewfesNsaKNT*IstrememLLY essamm

t t-
Beateatten

Swet ee reap section Micelle Beecrietten Codessas

NPCI 4.3 Test W ien s
cStartup flange*

Pressere indicator 4P1-94833 e
.

CSD hydrae 1&c 4.6.1 Drotas c
Pressere taalcatore GPI-Dete, 4813 A, 30 c
Pressere indicatore (PS-DG21, PI-WOGS, c
PI-SG16, PI-h412, PI-tee 7, PI-Delt, PI-20069
Test im41catore (TI-atie, TE-tete. T5-18010) c
Test connectione c

4vent
e311md flange

seein stese S.1 Test commectione c
Teesperature elemente (TE-testel c
Pressure Ameicators (PP-3632 A, B, C, Di e

Beata etene 5.1 Temperatore elemente (TE-meS7 A, B, C, 9, El . c

seating Pressere transeitter (PT-5030) c
311mA tienge or Y-etrainer c
Test comaection . c
Temperature element (TE-teteel c

,

Feedeater 5.1 Test coenection c

DuCW S. 4. 8 311md iIange c .

Temperature sensore/ete= ente (TE-pet 7, TE-IISIS, c
TE-tee 15, TE-tetet TS-169, TS-174, TS-242 A, at
Pressere tranoeitter (PT-sectSt c
Pressere Point (PP-3876 A, B; PP-3075 A, 21 c
PP-3916 A, as PP-3917 A, al

shdCW S.4.2 Pressere la41catore (PE-3377 A, 33 PE-pe993 c
PI-88043 PI-90003 7013-3947 A. Sg PDES-3944 A, 99
Proceere switchee (PSL-leg 13, PSN-teelel c
Flou elemente (PE-3946 A, Sg c
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|TABLE 3.5-13 Page 1 of a

INTERMLY GENERATED ROTATING COMPONEWF MISSILES OUTSIDE CONTAINNE4T

-

CAIfUIATED '

MISSILE SOORCE MISS!!E ("' MAR ACTERISTICS MAX. STEEL CASING
IDEN11- OF ImCATION VEi M ITY DI5IE5idM FERF. DEFT 11 THICKMESS REMARKS

~

yIG TION MISSitt _1_FT(Q. j!Nd, flJs1 (IN.) (IN.)

Fan Blade containment Reactor 199.0 1.21 3.7 0.211 0.1406 Fan blade may penetrate f an casing.
F:e-purge Bldg The surrounding concrete us11 f or

.

cleanup Fan E1. 162' the f an is 12" thick. The calcu-
lated depth of f an blade penetra-

19V-200 tion into the cancrete well le

,
ICentri- 1.43". Therefore, missile has no
fagal Fan) effect on plart e,afe ohutdown cap-i

ability. 'Therefore protection is
,

not needed.

Fan Elade Diesel Aux Bidq 116.0 1.24 4.05 0.1066 0.0781 Perforation of fan casing may
Generator SDG Area occur. Due to the orientation of
wicq Area E1. 178' the fans, the pastulated f an blade
Embaust Fan missile will not damage any sate

shutdown equipment in the room.
,

1A, B-V414 Therefore, protection is not
tcentr1- needed. (3)4

fugal Fan)
1

Fan Blade Control Aux Bldg 105.0 0.969 0.614 0.034 0.0781 Casing perforation will not occurt'

Area Control however, tan blade may exit throogh
, Exhaust Fan Area the flexible connector on tt.e f an

El. 155' discharge. There to no safe shut-'

14, B-v02 shutdown equipment in the room.

| (Cen t ri-
fugal Fan)

.

Fan Elade FRVS Recir. Reactor 248.0 1.4 5.42 0.318 0.1406 Perforation of the fan casing or
Fan Bldg flexible connector may occur,

powever, due to the oriectation of
1A thru F- El. 132', the fans, only ceiling ard floor h
v213 162', and may be hit. The calculated depth

! (Centri- 178' of the fan blade penetration on the y
fugal Fan) concrete is 3.63 . Since there are4

no safe shutdown equipment ed
impacted,protectionisnotneeded.4) h

C7
90
O.
CD
G

Amendment 7 3
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m. TABLE 3.5-13 (Cont) Page 2 of e

.

CAI.CU!ATED
NISSILE SDOSCE MISST _LE CHAR 4CTERIST_TCS MAR. STEEL CASINGIDENTI- OF IOCATION VELOCITY DIA. WEIGHT FERF. DEFTW THICENESS RENARES

.*rKatlog essens _ t mS.t_ II!EL 1!:!st_ (Is.1 (IN.)
Fan etade Favs vent me ctor 144.0 s.o2 s.99 0.ies 0.14os Casing perforation will not occur

. .

Fan Blde
E1. 145' howeeer, tan tlade may exit through

1A, B-V206 the flexible connector oc the fan
discharge. The calculated depth of(Centri-

fugal Fan) the fan blade penetration irto the
concrete is 1.138*. Due to the
orientation of the fan, only the
ceilling and floor could be hit.
Therefore, protection is not
needed.($ |

Fm flade Control Aux Bldg 197 0.772 0.764 0.115 0.1406 Casing perforation will not occur;moom Emerg. Control however, tan blade may exit throughFilter Fan Area the flexible ccanector on the f anE1. 155'
discharge. ?te calculated depth of1A, B-V400

GCentri- t,he blade penetration into the
concrete is 1.09*. There is nofugal Fan) safe shutdown equipment in the
room. Therefore protection is not
needed.

Fan Blade Battery Aux Bldg 81 0.846 0.23 0.014 0.0625 Casing perforntion will not occur;Doom SDG Area
Exhaust Fan El. 163' howeeer, f an blade may exit through

the flexible connector on the f an
1A thru D- discha rge. The calculated depth of
v406 the fan blade penetration ir the

(Centri- concrete is 0.086*. Due to orieri-

fuqal Faal tation of the f an, safe shutdown
eqelpment will not be impacted and
protection is rot needed.(,t) *

>Fan Elade Control Aux Bldg 143 0.834 0.206 0.029 0.0625 Casing perforation will not occur;Area control however, fan blade may exit through 8Battery Area the flexible connector on the fanExhaust Fan E1. 178' discharge. There are condnits that ($
belong to A, C, and D channels in h14, B-9410

(Centri-
the roose that may be needed for C3
safe shutdown. However, the con- FOfugal Fan) duits are thicker than the calcu- cy)lated maximum steel perforation m,
depth (0. 0 2 9") , thereforetion is not needed.Uh9 , protec- -

G
C.71

G
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TADI.E 3.5-13 (Cont)
.

CAlfULATED

MISSILE CNARACTFRTST LCS MAX. STEEL CASING
FEMARES

LOCATION VELOCITY DIA. WEIGHT FERF. DEPTR THICKNESSHISSILE 8009CE

_j_T_gst_ nud. 1188) _ (Iw.i e tw.)IDEW11- CF r
Fication urssItg

_ Casing perforation art 11 mot occur; ,
Aer B1dg 81 0.846 0.23 0.014 4.0625 however, fan blade may emit threegh l

the flexible connector on the f an~ Fan Ilade Battery
poem SDG Area
Eshaest Fan El. 178' discharge. There are conduits tnat

belong to A, C, and D channels in
the room that may be needed for1A, 9-V416 safe shetdown. nowever, the con-

0 Centri- deits are thicker than the calce-fugal Fan) lated maximum steel perforation
depth (0.014"), therefore, protec-
tion is not neededy(s)(s)

Casing perforation will not occur;
Fan flade Ana tidq Aus sidg 78.5 0.984 0.792 0.027 0.0781 however, fan blade may exit through

the flexible concoctor on the fanPattery SDG Area
Exhaust Fan E1. 1788 discharge. There are condelte that

belong to A, C, and D channels in
the room that may be needed for1A, B-V417 safe shutdown. However, the con-

0 Centri- duits are thicker than the calcu-fugal Fan) lated maximen steel perforation
depth (0.027"), therefore, protec-
tion is not needed(s)(2)
Perforation of fan casing may

Fan Elade Control Aur Bldg 235 1.68 8.8 0.341 0.25 occer; however, the fan is inside a
filter housing that is 3/16" thick.

Equirment SDG Area
Sug: ply Fan E1 178' De calculated steel perforation

after the fan blade penetration
through the fan casing is 0.176*.1A, B-VW-407

(Centri- Thereforef the f an blade will not g=a
exit fro $ he filter housing. ,

fugal Fan) (JFFilter housing perforation will not c
Fan Plade Diesel Aux Bldg 149 1.37 3.16 0.115 0.1875 .

(filter occur. @
Generator SDG Area housing _

Panel E1. 163' thickness) . "

supply Unit N
Fan CT)

cn
1A, 2-VH-408 g
(Centri- C '

- L- fugal Fan)
CD

Amerwissent 7

-
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TABLE 3.5-13 (Cont) Page 4 of 8
.

CAIEUIATED
MISSILE SOURCE MISSIIE cH4RACTERISTICS NAI. STEEL CASING

IDE.NTI- CF LOCATION VELOCITY DIA. Wl:IGHT PERF. DEF7M THICKNESS RENARES

FICATION MISSIEE _J_P_F/_SL_ IIhl (t.Bs) . (IN.1 (IN.)
.

Fan Elade Switchgear Aux B1dq 157 3.31 8.09 0.094 0.1975 Filter housing perforation will not

Doce Unit SDG Area (f11ter occur.

Coolers E1. 16 3' housing
thickness)

1A, B-VH-401
(Cent ri-
fugal Fan)

Fan Blade Control Aux Bldg 174 1.45 4.867 0.178 0.1875 Casing perforation will not occur.
Also, the fan is inside a filterDoom Supply SDG Area

Unit E1. 178* housing.

1A, B-VH-403 ,

(Cen tri-
fugal Fan)

Fan Plade Control Aux Bldq 210 1.37 0.753 0.069 0.1875 Casing perforation will not occur.

Area Smoke Control Rowever, the fan blade may exit
through the section side flexiblevent Fan Area

El. 1788 connector. There is no safe shut-
10-v408 down equipment within the room.

(vane-Axial Therefore, protection is not
needed.

,
Fan) - o

Fan Elade Diesel Area Aux Bldq 281 1.72 0.902 0.092 0.1875 Casing perforation will not occur. -

However, the far* blade could exit !
Exhaust Fan SDG Area '

El. 178' through the section side flexible

1A, 3-v411 connector. A 1/ 4" thick steel

barrier is provided to enc 1f(Ele the(vane-Axial section flexible emnector.(Fan)

Fan Plade Diesel Aux Bldq 260 3.33 23.9 0.383 0.25 Fan blade will penetrate throtaph

Generator SDG Area the fan casing. However, there ar

; poem Pecir. El. 77' no safe shutdown equipment in the u
room. Therefore protection is not oFan
needed. .

1A thru H- g
V412 O
(Vane- Arial N
Fan) C)

CD*

G
.

O
Amendment 7
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TABLE 3.5-13 (Cont) Page 5 of a

.

Calf 9IATED

MISSILE SOURCE MTSS H.E CHARACTERTSTICS_ MAE. STEEL CASING ,

IDENTI- OF 14 CATION VELOCITY DIA. WEIGiff PERF. DEPTH THICENESS FENARES

rtCnlon =rssI1E _1ms1 Itu 1Last (Is.1 (Iw.)
4Ac. ,

Fan Elade Control Aux Bldq 362 1.26 0.72 0.151 0.1719 Casing perforati 11 not occur.
Doom Beturn control However, the fan y exit

Air Fan Area through the ' suction flexible oon-
El. 155' nector. There are no safe shutdote

1A, B-VM-415 equipment in the room. Therefore,

(Vane-Axial protection la not needed.

Fan) .

Fan Elade BCIC Boon Reactor 205 1.36 0.758 0.0684 0.1875 Casin<r _ perforation will rot occur.

@tionoftheFanCoolerwhich
e is a wire screen on the

-

Ccclers Bldg -
sec eeyt*El. 54'

1A, B-vu-20s will prevent a fan blade from 3

(Vane-Azial leaving the cooler at an obliquej.

Fan) m ale.

Fan Elade DHR Room Reactor 281 2.12 4.59 0.220 0.25 Casing perforation will not occur.
Coolers Bldg % fe zu a ware screen on tm-

E1. 54' section of the fan cooler which yggg
14 thru will prevent a fan blade from 4
H-VH-210 leaving the cooler at an obliqug i

(Van-Axial langle.

Fan)

Fan Blade SACS Boom Reactor 215 1.46 1.05 0.084 0.1875 Casing perforation will not occur.
"

Coolers Bldq IThere as a wure screen on the
-

.

E1. 102' section of time f an cooler whidt j lhp

1A thru will prevent a fan blade from
D-VH-214 leaving the cooler at an oblique

(Vane-Axial angle.

Fan), ,

Fan Plade Core Spray Reactor 230 8.61 1.598 0.11 0.1875 Casing perforation will not occur. 8
Pump Boom Bldq p re is a wire screen on tne 78- F

Coolers E1. 54' ' suction of the fan coolers which *:_.
1 Cwill prevent a f an blade f rom ,

1A thru leaving the cooler at an obliqu;e a
B-VB-211 L angle. a ,

(Van-Axial C i

Fan) g
0

o . %gQ Wr.1 b ** ** se == se O..

GM c ,
Ct A,6-vn-20's

~

C
(Wa .M4 Amendment 7g}
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Page 6 of 8TABLE 3.5-13 (Cont) .

.

CAEC11ATED

NISSII.E SOODCI letSSIM_C_H3EBCTERISTICS NAE. STEE1, CASING
-

IDEarTI- CF IDCATION VEIDCI T1r oth. WEIGNT PERT. DEFTM TWICENESS DEMARES -

FICMIOW PISSI!E _ _ _

(FT/SL, II M JL_*eL_ <rp. (Iv.s
_

*

Fan flade Intake Intake 250 2.72 a.49 e.22 0.25 Casing perforetion will not occur.

Structure Structure /There le a wtre screen on tsuTsection of the fan cooler which SM M
Seg: Sly Fan El. 122* 1will prevent a fan blade fran

leaving the cooler at an obligee1A thre
& angle.D-v583

Evan-Asial
Far.)

Fan flade Intake Intake 258 2.72 S.49 0.22 0.25 Casing perforation will not accer. A
re le no nessole connector orstructure Structure

Embacet Fan E1. 122* the section or, the discharge side
lh 32.4

g
1A thre
D-V534
(Vane-Asial

* Fan)

Fan flade travellag Intake 138 1.368 0.746 0.84 0.1975 Casing perforation will not occur.
The intake danper and vene guide

Screen Structure on the section of the f an presents
,

sector poon
a f an blade from emitinq in that

Fan direction and the vane gende on the
discharge of the fan prevente a f anon, a-4558 blade from leaving the fan housingtvan-Autal on the discharge direction. There-

Fans fore, protection to not needed.

Inse11er SACS respo peactor 98.8 M.1 1816. 0.267 0.625 no casing perforation.
sidq ,

E1. 102*

Impeller reel Fool peactor 121.6 5.3 46.4 S.136 9.59 Mo casing perforation.
C.3

Cccling Bldg C
fees El. 162*

Impeller ECCS peactor 93.0 2.56 8.35 0.0629 e.43 no casing perforation.
cJockey Bldg

reos E1. 5t* g,

,

O
Inge11er Torwe peactor 119.9 5.3 44.6 0.132 9.59 No casing perforation.*

CD. tea te r sidq CL
Cleanup E1. 5e* .

* . m.Pe*5
CE

Amendment 7
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teEEEEEE 8058CE ME!!HE CMas4CTFRIETI_C5 fuhI. STEEL CAS194 .
-

ID M I. er remTgang VELOCITY Ota. WERGET PSRF. DEPT 48 TIBICENESS 98 2 888 !

RMEW BIseI15 .t FT/st 1Ju.L ILees (15.3 _(I a.)

n===11er catt ned aos sie a2.s s.97 79.75 .see e.63 ses costa, perforaties. . -
(

tomter Pump control '

area '

st. 155*

smee11er sec SE nos sie Se.5 3.co 11.79 e.e6e e.39 see casing perforation.

Pesel Diesel
.

cattled area
nsater rump u. 17s=

Inse11.c meCS Pump peactor 79.6 6.24 83.66 e.e96 e.77 sto casieg perforaties.

a14 ,
E1. 77*

|

Isoeller Service intake 67.3 3.7s 26.2 a.e596 e.st me easing perforation.

emter se rectare *

sooeter u. 7,=-a=

Emes

Iooeller Service Intake 97.6 ts.2 1285.5 0. 3 34 e.75 see castes perforation.

Structurehater Pamp .

u. 9 3* .

Isse11er an.cs me.ctor iss.1 e.75 es.2 a. 239 1.125 see castr., perforatten.

secir. slag
Pue, et. 132=
ansCe acactor 62.e e.n n.e e.e53 e.5 no casing perforation.g ~ Inseller~

Precoat eld-i
Peep E1. 1 5'

.

Inseller sesCW peactor 57.6 4.e9 25.6 8.e429 a.eet Be casing perforatiesi.

3 cider 91dg
. g

mees n. ies*

Iste11er pesCn peactor 73.4 e.e. 15.9 a.e423 e.e3 no casing perforation. @
rachossen a149 en
Pues E1. 132*

Iogeller CSD 79sp Seactor 128.6 B.9 8 21.4 . 10 9 a.675 90 caesag perforation. Q$
po

/ eldq mn. 77*
. CD

03
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HCGS FSAR 1/84'

i

|
i OUESTION 410.11 (SECTION 3.5.1)

! The FSAR states that fans are not considered as credible missile
' sources. Recently (Palo Verde, 1982) a fan at a nuclear facility

generated a missile which penetrated the fan housing and damaged
a safety-related structure. Provide a discussion of the effects
of fan blades as a missile source and the means used to prevent
damage of safety-related equipment for each fan.

! RESPONSE 'Dc/ede.
* 5 '*d . _ _ _ _ _7., _ m _

-- w... ,__. . . . , , . __ , _ _ _ . _
_-____ m _ _ _ _

.. .... .............y..... ....., . . . . .

co er through-fan-housing missiles that would damage s y-

relate ructures to be credible. The condition tha isted at
,

Palo Verde lved workmanship deficiencies as t ade locknut'

torque and bla angle did not meet the su ier's
'. specification. As sult, the blade ex enced fatigue

nnections of the fan"g at unof the fan housinfailure and was ultimate ropelled o
andangle that renetrated the f ble

e. HCGS has conducted aimpinged the containment liner,
'

survey of vane-axial and e ifugal s in safety-related areas'

employing flexible conn ors. We identi one instance where
a postulated missil rough the flexible con tion of a vane-
exial fan may h the potential to damage safe-s down
equipment i e room. In order to prevent the postu d

missile om damaging safe-shutdown equipment, a missile - Id

has en added to the design to withstand the impact of the
,__tricted ri::il:.

INSERT

Section 3.5 has been revised to provide the results of an
analysis which shows that internally generated rotating
component missiles have no adverse effect on plant safe
shutdown capability.

ODsER OPEN ITEM
1

410.11-1 Amendment 4 |
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NCGS FSAR 10/83

.

QUESTION 410.12 (SECTION 3.5.1)

The FSAR states that rotating equipment which is not specifically
identified does not constitute a missile hazard because of the"unliklihood" that a missile would penetrate the casing. Provide
the results of a quantitative analysis to verify this conclusion.

.

RES"PONSE
-

.

idsa r s

in
ion 3.5.1, will fail at HCGS and generate a missilef...vihaLL...theseide.tifi'-[_79j,

-' ,d.eiti'it, t!..t e.., very w.
ch

: has suf ent energy to penetrate a component easing remote.

A review of analyses of internally generated iles

performed for Pa rde verified that postu missiles from -

L pumps and fans (e.g., mp impeller or blade) typically do

|
not have sufficient energy enet the component casings.

|
The formulae used by Palo Verd redict the penetration

!
resulting from missile is are pc ed in Reference 3.5-4.

Since HCGS uses s and fans which are desi and constructed
in accordanc h the same recognized ir.dustry c and

standar s those installed at Palo Verde, results of
ri s analyses conducted for Palo Verde are indicative o
.... ..... ........., .. .... ..... -,--p;;r.t.

.

.

4

|

!
.

INSERT
|

Section 3.5 has been revised to provide the results of an
analysis which shows that internally generated' rotating
component missiles have no adverse effect on plant safe *

shutdown capability.

DSER OFrN ITD( d2f
410.12-1 Amendment 2

i
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HCGS FSAR 8/84'
-

OUESTION 410.13 (SECTION 3.5.1)

Provide a discussion of an analysis for each rotating component
which verifies that the casing would be capable of retaining an
internally generated missile. For each rotating component whose
casing cannot retain the internally generated missile, verify
that no, secondary missiles will be generated from any internally
generated missile. ,

RESPONSE

Section 3.5 has been revised to provide the results of an
analysis which shows that internally generated rotating component
missiles have no adverse effect on plant safe shutdown

.
|

capability. Secondy n%b ue ncrt. considue.d web. 4ke
OME#'Y'd C4 fo^ hen'L be.c% % cA MM

N LO A CMyd8 h>.

o/LL hY'A , & ()hw& WWc
,

p % e q(spLp ~ A = W d
ah h

|
p

l
!
1

*

,

.

1

.
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HCGS., ,

DSER Open Item No. 3i (DSER Section 3.'/,{ $ $ )
.

SSI analysis results using finite element method and elastic
half-space approach for containment structure

o

& *
.

Athe results of the finite element soil-structure interaction analysis and the
impedance soil-structure interaction analysis of the containment structure.

:

Sespcva$C
.

for Eht iA ### '#A
Pefde3Ye d aboVC 3e t Uh d,

i

Pespos.se to hsts open km r /.

1'
|

.,
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.
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,

*
|

DSER Open Item No. YO (DSER Section 17.T / I )

"

SSI analysis results ustra finite element method and elastic
half-space approach for intake structure

i :,

1

. .

8 esponJ d

for- the in [orma ben Mgu e sfeof a.bo vQ s e e the
respan.se +a bs ex op es ,*6em 64.

.

.

e

|
|

:

+4?v ,

n.
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HCGS*.

DSER Open Item No. N (DSER Section I.I. b )

Comparison of Bechtel independent verification results with

| the design-besis results.

~

RESPONSE

7%is 5thent correspds to idem A.i a bem the
Sd'A C 3fru.e.fural/6cclec Ans'ca./ ma eHop o

.T&n u.sey 10, / 91Y. A compcnison o f AceA del*

Indepeir dan d veri $ica } ion resu/fs wiWh thc

desikn basis r-e s wits ,.s a Ha es ed'

i

!
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Rovision 1'
*

Neoting Dato: January 10, 1984 7/2/84.

s
'

Ouestion Not A-13

Provide comparison of Bechtel Independent VerificationOuestion: Results with the Design Basis Results.

Response s

is described in Amendment 1 of the FSAR (Section 3.7.2.4),|
three independent seismic soil-structure interaction analyses

'

'

The design basiare performed for the major plant structures.,

analyses are performed using the finite element method by EDS
' .

(presently known as $mpell Corporation).|

Nuclear, Inc.
Independent finite element soil-structure interaction analyses

I

are subsequently performed by Bechtel to verify the design basis
In addition, in accordance with the requirements ofanalyses.

the Standard Review Plan, Section 3.7.2 (NUREG 0800), impedance
approach (the half-space) soil-structure interaction analysesThe analytical method utilized for theare performed by Bechtel.
impedance approach- seismic soil-structure interaction analyses|

of power ~ block structures and service water intake structure is
'

given in FSAR Section 3.7.2.1. Figure A-13-1 summarizes thei

division of responsibilities for the seismic analyses.

Figures A-13-2 to A-13-37 show the comparison of the response
spectra (2% damping) obtained from the above three seismic
soil-structure interaction analyses. Discussions of these
comparisons are as follows:

1

I

Power Block Structures
|

I Comparison of Design basis and Independent Finite ElementI.
Verification Response Spectra

Bechtel's independent soil-structure interaction analysesThe results ofare performed using the computer code FLUSH.
independent finite element analyses are in reasonable agre,e-As can bo( ment with those of the design basis analyses.
seen from Figures A-13-2 through A-13-37, the horizontal
response spectra obtained from the independent finite|

element analyses are generally enveloped by those obtained
for the frequencyfrom the design basis analyses except

The vertical response spectra: range lower than 2 Hz.j

showed some exceedances at the frequency range of 18 Hz.
These exceedances are listed in Table A-13-1.

The effects of these exceedances are evaluated for the
.

combined responses in three directions using the SRSS Tableapproad4 and compared with the design basis results.,

', I' In all cases, these! A-13-2 provides these camperimons.
variations are judged to be minor and can be accommodated;. h

,

In areas where multimodal analy-' -

within the design margin.
j g sis is performed, the ef fects of these variations will be

It has been concluded that the variationsg f urther reduced.,

between these two analyses are within the accuracy of. ,
i g analyses and can be accommodated within the design margin.o
.

m
5 G5/48-1a
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11. Comparison of Design Basis and Impedance Approach Response
Spectra

. The peak spectral accelerations obtained from the impedance
approach analyses are generally lower than those obtained
from the design basis analyses. However, these response

spectra are not completely enveloped by those obtained from
the design basis analysis, especially in the frequency range

,be tween 1. 0 a nd 3. 5 Hz. Also, there are some local exceed-
ances in the higher frequency range', as shown in Figures
A-13-2 through A-13-37.

As discussed during the NRC Structural Design Audit, da ted
January 10, 1984, sampling studiss have been performed to
confirm the adequacy of the plant design. Table A-13-3
describes the criteria used in selection of the sanples for
this study.-

The results of sampling studies are as follows:

1. Structures
.

All major reinforced concrete shear walls at the base of
the reactor building have been evaluated for seismic
forces and moments obtained fran the impedance approach
analyses. The actual shear stresses resulting from the
impedance approach analyses were evaluated and found to
be lower than the design basis stresses. Table A-13-4,

provides the camparision of shear stresses at El. 54'-0.
Tables A-13-Sa and A-13-5b show the comparision of
impedance approach and design basis moments for OBE and
SSE cases respectively. The impedance approach moments
exceeds the design basis moments at a few wall locations
as indentified on Tables A-13-Sa and A-13-5b. These
walls were reevaluated and the resulting moments were
found to be less than the allowables.
The auxiliary building seismic forces and moments obtainec
from the impedance approach analysis are less th'an the
design basis shears and moments. Therefore, no further
evaluation of the auxiliary building structure is neces-

~ s a ry .

Based on the above, it is concluded that the as-built
power block structures can acccamodate the loads obtained
from the kapedance approach analysis.

,

2. Equipment.

----:
.

.

5 The effects of the impedance approach response spectra
: R was evaluated on 26 types of equipment. The selected

items are located in the areas where the impedance approatr

: g,

, , g

5 G5/48-2 .

E
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2. (Cont'd)
spectra were found to have higher spectral accelerations
than those of the design basis response spectra. Each
equipment was evaluated in accordance with the procedure
described in Table A-13-3, and the results of the evalua-
tion are summarized in Table A-13-6. In all cases, the
as-built equipment designs were found acceptable.*

,

3. Cable Tray and HVAC Supports

'

a. Cable Tray Support

|' Approximately 200 supports were evaluated. In all
.

cases, the existing designs were determined to be
| .

acceptable. -

b. KVAC Supports-

Over 200 supports were evaluated. In all cases, it
was found that the design basis spectral acceleration
exceeded the impedance approach spectral acceleration
for the support fr equencies. There fore , the HVAC

supports were considered acceptable.
,

4. Pipin~g and Pipe Supports

A total of 10 representative piping system calculations
were selected out of 64 calculations af fected by the
impedance approach analysis results. The selection of

..

these calculations was based on the criteria given inl
i Table A-13-3.
:

| Tne objective of performing detailed dynamic seismic
analysis of the sample calculation was to demonstrate tha
although the design basis curve did not envelop the
impedance curves in the lod frequency range , such devia-
tion do not have any af fect on the adequacy of existing
piping analysis and support design. In other words , the

|
stresses and loads generated using the impedance response

i spectra curve as input are still within the ASME Section
III code allowable for pipe and pipe support design.

The methodology used for evaluation was to subject the
,

selected existing mathematical models of piping systems
! to the impedance approach response spectra and to compare

the resulting pipe stresses with the ASME Section III
code allowables for pipe and pipe support design. The*

reactions at equipment nozzles were compared with vendor'
i ,

design allowables. All pipe supports were evaluated for'
j

adequacy under the revised loads.;
! :

Dsgg OPEN g

!

l
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.
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.

In all cases, the pipe strer,ses were found to be within
J

'

the code allowables as shown in Table A-13-7. Al so,

as illustrated in Table A-13-7, the equipment nozzle
allowables were also met. The existing pipe support,

L designs were also found adequate for the new loads and
met the ASME Section III code Subsection NF allowables.-

This is illustrated in Table A-13-8.
.

.

Intake Structure

See responses to questions A-14 and A-16, meeting date
January 11, 1984.*

.

O

i-
!

! -

:

.

a

,

I
1

*

|
|
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! N Table A-13-1 (Cont'd)
l O

j | comparison of Desipi teste and Independent
Finite Elestent Verification Response Spectra

U
E

1

k Locations of Spectral Acceleration
N m:11 ding Eey Design Earthquake Variatione Figure | Ites (Note 2)

,

1 Elevation Earthquake Direction (Note 1) No. No. Design Basief Bechtel FLW H
' I (e) (e)
i

I

I REACTOR 102 OBE N-S 1.7 Ms A-13-21 12 1 0.34 0.42

l
|

| 54 ans E-W 4.3 us A-13-2 3 13 0.50 0.67

!

201 mE E-W 1.8 Hs A-13-2 5 14 0.38 0.55
f
|

102 OBE Ve rtical , 22.0 Hs A-13-27 15 1.20 1.42
j

| 201 ces ve rtical 18.0 Hz A-1 }-281 16 1.68 1.e5

| AtJKII.1ARY 54 OBE N-S 4.9 Hz A-13-29 17 1.15 1.40

I
54 OBE E-W 4.4 Hz A-13-3 2 18 0.75 0.85 ;

54 WE Ve rtical 22.0 Hs A-13-3 5 19 1.17 1.26
>

102 Ons Ve rtical 18.0 Hs A-13-37 20 1.47 1.54

17 8 anE Vertical 18.0 Hz A-13-37 21 1.00 1.95

NorES: 1. Wie column identifies those locations ideere the resulte of the
independent analysie orceed those of the doelga beste analyele.

|

2. For vertical earthquake direction, spectral acceleration includes
the ef fact of gravity load ( 1.0 g).

G-5/48

'
_ , _ _ _ _ _ .



Tabin A-13-2
.

SRSS Spectral AScoloratica Comp 3rison botw300
Design _ Basis _and Finite Element verification Analysis

,

Itea SRSS Spectral Acceleration Comparison ( s) (Note 1)
Noe (A) (B) (3-A)/A

Desien Basis Bechtel-FLUSE Difference (% )

1 1.97 1.75 -11

2.24 2 20 * -2
2- ,

! 3 1.53 1.78 16
*

.

4 1.39 1.72 24
j

5 2.23 2.49 12

6 2 84 2.68 -6

'

7 2.34 2.32 -1

8 2.56 2.48 -3

9 4.27 3 44 -19
*

|

10 1.87 1.93 4|

11 1.73 1.93 11

12 1.41 1.38 -2

' 13 2.02 1.66 -18I

14 1.52 1.50 -1

15 1.21 1.43 18

16 1.71 1.86 9

17 2.24 2.07 -8

1.94 -13
18 2.23 -

19 1. 19 1.27 7

20 1.86 1.99 7

21 1.51 1.56 3.

.

|
NOTE: 1. The SRSS spectral acceleration values include'

the eftect of gravity loads (1.0 g).

*

.

DSER CPEN ITEM f/
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TABLE A-13-3.

.

PROCEDURES FOR EVALUATION OF_
,,

STRUCTURES, EQUIPMENT & COMPONENTS'

USING IMPEDANCE ANALYSIS RESULTS
.

INTRODUCTION

The results of the impedance analysis are used to assess
the existing design of the MCGS structures, equipment and-

components. A sampling approach is used. The procedure

for this evaluation is as follows:'

.

;' A. STRUCTURES: ,

! Since the maximum shear and axial forces and the maximumoverturning moments occur at the base of the structures, and
| the design margins for the upper elevations are greater than.

those of the base, the ef fects of these loads at the base of'

each structure are evaluated.

B. SQUIPMENT:

The impedance analysis spectra in general are not completely
enveloped by the design basis spectra in the following Areas:

1) 1.0 to 3.5 Hz range throughout the reactor and auxiliaryi

; -

buildings

ii.) 6 to 15 Hz range in the reactor building at elevation.

102 f t and below.

,I 111.) 6 to 15 Hz in the auxiliary building at elevation 54 f t.
Since cypical equipment frequencies are not found in the
r a nge of 1. 0 to 3. 5 H z , the item ( i ) above does not need
any f urther evaluation. Items (ii) and (iii) are reconcile
as follows :

Review the significant frequencies of approximately 30% of
i

all equipment selected at random and located in the areas.
|
'

where spectral variations were noted.

If the significant equipment frequencies f all in the rangeadditional eval-where the dif ference in the spectra exist,.

No further evaluation is necessary ifuation is necessary.
the significant frequencies are outside the frequency range
in question.

The evaluation is performed either by camparing the test
response spectra of the equipment with the impedance spectr

.

(if the equipment is qualified by testing) or comparing the'

actual-to-allowable stress ratios with the spectrum exceed ;

ance ratios.
,

If the above evaluation shows the equipment may not be
qualified for the Lapodance spectra, detailed evaluation| ! .

| consisting of analysis and/or testing is performed.
;
i

'

DSER OPEN ITEM d/
:
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|

|
'

As o recult cf cvaluation, if equipment requirco
. modificationo, tho camplo cizo for thio ovoluation is.

.

expanded as required.
~

C. CABLE TRAY AND HVAC SUPPORTS

Cable tray and NVAC supports do not have frequencies in the
range of 1.0 to 3. 5 Hz. Therefore any dif ferences between the

- two spectra in this frequency range do not require any evalua-.

tion.
.

.

The effects of the spectrum exceedances at frequency range
between 6 and 15 Hz are evaluated for approximately 200 cable,

These supports are selected at randchtray and HVAC supports.but are located at the lower elevation (Reactor Building El. 54
to 102 f t. , Auxiliary Building El. 54 f t. ) where the spectrum,

dif ferences exist. If the results of evaluation indicate need
for modifications to any support, the sample size for this
evaluation is expanded as required.

.

D. PIPING AND PIPE SUPPORTS

In general, impedance curves resulted in significant reductionsi
j in response spectrum peak accelerations as compared to those of
I the design basis curves. However, f reque ncy shif ts were observ4i

To-

| in some curves, particularly in the low frequency ranges.
evaluate the ef fects of the frequency shif t, a " biased" sample

of af fected piping systems is' reanalyzed and reevaluated,
'

I
'

The sample is selected as follows:
I Individual impedance curves for various elevations and structure'

are superimposed on their correspondidg design basis curves to
identify those impedance curves which are not enveloped by desit

Those impedance curves are then superimposed onDasis curves.
the design basis " enveloped" response spectra used for various

If the design basis envelopepiping system design calculations.
response spectra curves af fecting a calculation did not totally
envelop all the corresponding impedance curves, that particular*

calculation is then identified as "af fected" and a candidate
for sampling .

A " biased" sample of the "af fected" calculations was selected
which emphasized the following important piping parameters :

1. Stress levels in the existing pipe stress calculations.
Samples included systems with high stress levels.

2. Dif ference in "g" level WLg) between impedance and design
basis curves in the af fected frequency zones. Sample selec-
tu include curves showing significant dif ferences.

I

High equipesnt nozzle loads in existing calculation.l 3.
!

Relativa location of piping system in the plant in an attem4. to include response of all structures in the sample selecte
.

DSER OPEN ITEM J~ /
|

|
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.

The number of calculations included in the sample is:

Total No. No. of Cales No. of Calca No. of Cales

Building of Q-Cales Reviewed affectea in the sample,

! Drywe11 32 32 23 3

! Reactor 213 213 34 5

|
Auxiliary 124 124 7 2

Results of the analysis including support loads are canpared
against the design basis values for acceptability.

.

O

e

9

1

e '
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TABLE A-13-4O

REACTOR SUILDING SHEAR STRESSES AT EL. 54'-0*

i
Design Impedance

Wall Basis Appr o ach Allowable |

Location Psi Psi Psi,

North Wall 323 207 630

f
*

,

South Wall 333 224 630

East Wall 29 8 261 630
.

West Wall 303 268 630

|

| Cylindrical Shell 257 251 630

Pedestal 27 91 126

l'
i

|
|

SOUTH RADWASTE SHEAR STRESSES AT EL.
54'-0"

|

Design Impedance

Wall Basis Appr oach Allowable

Location Psi Psi Psi

i

North Wall 18 3 207 630

South Wall 216 224 630

East Wall 208 276 630

West Wall 458 257 630

f

I

Notes: 1. Concrete f'c = 4000 Psif.,
2. See FSAR Figures 1. 2- 2 for wall location.

;

l

i

6

e

0

t

U
*

!
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TABLE A-13-5a
a

~ REACTOR /RADUASTE SUILDING = OBE SEISMIC MONENTS AT EL. 54'0*
*

Zapedance
Design Basis Appr oach

wall Location Me tho d me tho d
( Kip- F t ) , (Ki p-F t )

No r th- Reacto r
N orth-Radwe s te 359,200 414,500

|
South-Reacto r
Sou th- Radwa s te 517,400 847,760,

|

E a s t-Radwa s te 441,000 421,900

i We s t-Radwe s te 329,000 290,700
>

|

E a s t-Re acto r 434,500 276,900

,

we s t- Re ac to r ses,600 4s2,900
, ,

! Cylindrical 2,772,000 (N-s) 1,847,000 (N-5)

shell 1,72 3,000 ( E-W ) 1,639,000 (E-W)

Note: See FSkR Figure 1.2-2 for wall location.
I
!

l
.

| \

L i

! !
|

0
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TABLE A- 13- 5 b

REACTOR /RADWASTE SUILDING - SSE SEISMIC MOMENTS AT EL. 54'0"

Impedance
Design Basis Appr oach

Wall Location Me tho d Me tho d -

(Kip-Ft) (Kip-Ft)

.

N orth- Re acto r
N o r th- Radwa s te 912,100 699,100

'

S ou th-Re acto r
S ou th- Radwa s t * 1,344,000 1,429,000

.

E a st-Radwa s t e 675,000 732,300

.

We s t-Radwe s t e 654,000 504,500
-

E a st-Re acto r 909,000 480,200

837*400we st-Re acto r 1,320,000

Cylind ric al 4,4 71,000 (N-S ) 3,092,000 (N-S)
Shell 3,054,000 (E-W ) 2,668,000 (E-W)

Note: See FSAR Figure 1. 2-2 for wall location.

3

.

I
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1 SBLE A-13-6-

! i

i
|

POWER ELOS SEISMIC CATEGORY Z SQUIPMENT
,

, !

|
,

Equipment Method of ,

j Equipment
location Praguancies Sei mic Applicab: 1

| ~
Component Tag No. 31gd./El. (Es) Qualification Note |

or

(
.

.

| Reactor Bldg. Borisontal- 10,12
| 1

EPCl Twbine 341-C002 E1. 54 Dertical - 23 Testing
,

.

Residual Beat
Removal Pump / E11-C002 Reactor Eleg.' Morisontal- S.7, 9.7 Analysis 3

31. 54 9ertical - >33
Motor

f' E11-M17

| Control Rom 511-M18 Aux. 31dg.

Panels M11-M 40 El. 102 Borizontal- 11.5,16 Testing 1

E11-M41 9ertical - >33 ((.
'

.

E11-M20
thraagh

Control Rom E11-P623 Aux. Bldg. Borizontal- 21, 29

Panels E 11-M28 El. 102 9ertical - >33 Testing 1

E22-M 31
,

Control Rom E11-P63 5 Aux. Bldg. Borizontal- 19, 37
'

Panels B11-P636 El. 137 Ve rtical - >3 3 Testing 1

'

.

Control Rom Aux. Bldg. Borizontal- 7, 12

Panels B11-608 El. 137 vertical - >33 Testing 1

Co1 trol Rom E11-609 Aux. 318 . Morizontal- 22, 379

Psnels B11-611 El. 137 9ertical - >33 Testing 1

Reactor Bldg. Borizontal- 16 Analysis &

RC2C Turbine E51-C002 El. 54 Dertical - 18 Testing 1, 2 .

,-

LPCS Pump / E21-C001 Reactor Bldg. Borizontal- 11.5, 12.7
*

31. 54 Dertical - >33 Analysis 2
motor

,

DSER OPEN ITEM f/
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Tk3LE A-13-6 (Cont'd)
-

POWER BIACE SEISMIC CATEGONY I MUIPMINT

Equipment Method of
Squipment

Iocation Frequencies Seimsic Applie

Camponent Tag No. Elgd./El. (Es) Qualification Ho-or

.

*

Chiller Water i IAT, D. G . Horisontal - >33
Tank WT 410, 413 E1. 178 Vertical - >33 Analysis

;

ECCS Joc$tey IAP, EP, Reactor Blog. Horisontal - >33 Analysis

Pump CP, DP 228 El. 54 vertical - >33

SACS ENyansion IAT, Reactor Bldg. Borizontal - 12.5
Tank WT 205 El. 201 Vertical - >33 Analysis-

5.0 EV Switch-' IAN , W , Reactor Bldg. Borizontal - 8, 14

CN, DN 205 El. 102 Vertical - 30 Testing !

year
!

|DC esitchgear '
& Control 100 251, * Reactor 31dg. Borizontal - 8, 35

Center 261 EL. 54 Vertical - 20 Testing

.

Batteries IOD 421, Anuc. Bldg. Horizontal - 14, 16

Racks 431 El. 54 Vertical - 28 Testing
1

\
l

l Inst. AC Power ' IYF 401-407 Aux. Eldg. Horizontal - 17, 21

Panel IYF 209 El. 102 Vertical - 6 Testing
!

Control Panel ! IAC, BC 201 Reactor Bldg. Horizontal - 8, 17

El. 102 Horizontal - >33 Analysis

*

Note' *D.G. - Diesel generator area of the auxiliary buildinq*

;
.

i
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TABLE A-13-6 (Crnt'd)
'!

POWER ELOCK SEISMIC CATEG2RY I EQUIPMENT'
*

.

:

|

Equipment Equipment Method of
Zecation Frequencies Seimmic Applica

I or
Camponent Tag No. Blgd./El. ! (Es) Qualification Nott

;

i
.

' Standby Diesel | 1(A-D)G 400 D. G. Horizontal - >15
,

' Generator Set 31. 102 vertical - >15 Analysis 2

.

SACS Beat 1AIE, 1A2E201 Reactor 31dg. Borizontal - 8, 10.4 Analysis 2

- Exchanger 151E, 152E201 31. 54 vertical - 21

SACS Pumps 1(A-D)P210 Reactor Bldg. Borizontal - >33
El. 201 vertical - >33 Analysis 2'

| Control Panel ICC, DC201 Reactor 31dg. Borizontal- 1 2.7, 17. 6
I El. 102 vertical - 29 Analysis 2.

'

i'

Accumulator 1AT, Er412 D. G . Borisontal - 31, 33

Tank EL. 54 vertical - 35 Analysis 2
-

Air Bandling 1AW407 D. G . Borizontal - 16.6, 18

Units 15W407 El. 178 Vertical - 19 Analysis 2

A/C Units

| Unit Cooler 1AW 208 Reactor Bldg. Horizontal - 9.4, 21

1AW209 El. 102 Vertical - 26.4 Analysis 2

1BW208
13W209

HVAC Control 1AC, CC285 D. G. Borizontal - 12.7, 16.4

Panels 1AC, CC281 El. 178 vertical - 16.9 Analysis 2

1AC, DC48 3

Centrifugal 1AK, EK403 D. G . Horizontal - >3 0
Mater Chiller El. 178 Vertical - >3 0 Analysis 2

Notes: 1. TRS envelopes impedance ap3roacit spectra.

Impedance approach spectral acceleration is lower than that of the2.
design-basis response spectra in the major equipment frequen cies .

Although impedance ap3 roach spectral acceleration exceeds that
+,

3.

j i of desiya basis response spectra in the equipment frequency range,
a more entailed calculation showed that the aguipment stresses
are within the code allowables.

.

.

g[DSER OPEN ITEM
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TABLE A-13-7
.

POWR ELOS PIPE STRESS SUMMARY.

*
,

mailding Calc. Max. seismic stress Ratios AME Coos Equation
No. ~ Max. Impedance Stress 4 valuation vendor

Max. Design Basis Stress Eq. 93* I Eq. 90* Equip. Nozzli l
Code Allowable Code Allowable A110wables M4

CSE SSE Upset Faulted f

.

C1549 0.51 0.76 0.29 0.66 MS ]

. Auxiliary
C1581 0.64 0.86 0.40 0. 28 HS

<

l

C118 0.75 0.83 0.44 0.34 HS

Drywell C1842 0.65 0.83 0.63 0.85 nS

C120 0.30 0.52 0.49 0.39 HS"

C988 0.88 0.75 0.54 0.35 HS

C911 0.88 0.94 0.84 0.63 ES

Reactor C963 1.10 1.18 0.71 0.47 MS

C918 0.29 0.39 0.33 0.21 ES*

C937 0.90 1.15 0.70 0. 38 HS

*ASME Section III NC, ND-3652

.

t

9

.

. I
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TABLE A-13-0* ,

POWER M40t FIPE SUPPORT LOAD BUMMARY

.

Dailding Calc. Total No. No. of Average Percentage Support

No. of supprts with increase in Lead Design

Supprts Load Increase Upast FaultM Adequate

C1549 5 0 N/A N/A nS
*

l.
Anaxiliary

C1581 16 6 11% NONE RS
'

-

.

C118 8 1 2% 14 5S|

Drywell C1842 34 0 N/A N/A ES

C120 18 2 7% NOME HS

C908 11 3 NOME 14% NS
i

C911 34 6 2 04 17% ns
'

! Reactor C963 7 4 27% 28 % MS|

C918 10 0 N/A N/A ES

! C937 17 5 17 % 2 11, MSt

1

|

s

e

I

e
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DEVELOPMENT OF PSAR CRITERIA
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l.
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-

BECHTELIMPELL (EDS)
,

ir
ir

|

DEVELOPMENT OF RESPONSE J * COORDINATION AND REVIEW*

SPECTRA AND DESIGN OF IMPELL ANALYSIS
|

LOADS USING FINITE
ELEMENT APPROACH * PERFORM INDEPENDENT

VERIFICATION ANALYSIS
USING

i. FINITE ELEMENT
(FLUS H) APPROACH |

11. IMPEDANCE APPROACH
.

.

.

Figure A-13-1

Division of Responsibilityd
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i
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Ductility ratios due to pipe break
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Response to NRC Audit Revised Response
Revision 1

.

Meeting Date: January. 10, 1984 July 10, 1984

Question No.: A.16

OUESTION: Provide calculations of ductility ratios due to

, ,

. pipe break for key slements.

RESPONSE: FSAR Section 3.8.4.8.2 discusses the allowable
; ductility ratios. used for the dedign of pipe whip|

restraints. For flexure in beams, an allowable,

ductility ratio of 20 is used.

As discussed with the NRC Staff, originally the
majority of the pipe whip restraints had ductility
ratios less than or equal to 10. However, the
ductility ratios for approximately 25% of the pipe
whip restraints exceeded 10 under the original
design basis. These restraints have been reevalu-
ated based on as-built conditions, final pipe break
loads and actual hot gap requirements. This

reevaluation revealed that all flexural members for
pipe whip restraints ha've an actual ductility ratio
of less than or equal to 10.

FSAR Section 3.8.4.8.2 will be revised to reflect
compliance with SRP 3.5.3 for actual ductility
ratios of flexural members.

|

|
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' Impedance analysis for the intake structure
,

RESPONSE, e
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'' Meoting Dato Janucry 11, 1984

Ouestion No.: A-16

Perform an independent seismic verification analysisQuestion: (impedance analysis) for the intake structure and
compare the results with design basis results.
Consider the ef fects of side boundaries , embedmont
and the presence of water masses in the analysis. .

Response: ,

*

In 'accordance with the requirements of the Standard Review Plan," , - -

impedance approach (half-space) seismic*

Section 3.7.2 (NUREG 0800 ) ,
soil-structure interaction verification analyses of the service

-

are performed by Bechtel. The ana-
water intake structure (SWIS)
lytical method used for the impedance approach seismic soil-structui

' ,

interaction analyses of the SWIS is described in FSAR Section
The ef fects of side boundaries and embedment are considere3.7.2.1. Theusing the method described in References A-16-1 to A-16-3.

effects of water masses are also accounted for by adding effective
water sess to the related nodal points of the structural model in
accordance with procedures described in Reference A-16-4.

Figures A-16-1 to A-16-18 show the comparison of the 2 percent
damping response spectra obtained from the design basis finite

impedance approach seismic soil-structure interac-,

element and the The impedance approach response spectra generallytion analyses.
are enveloped by those obtained from the design basis analyses at

For other elevations, theelevation 114.0 feet of the SWIS.
impedance approach spectral accelerations exceed the design basisThese rangesspectral accelerations in some frequency ranges.
vary approximately between 1.5 and 10.0 Hz.

As discussed during the January 19 84 NRC Structural Audit Meeting ,
sampling studies have been performed to confirm the adequacy of
the SWIS design. The criteria used in selection of the samples
for this study is given in Table A-16-1. The results of the sampli

studies are as follows:

[
1. Structure _

the base of the| All pajor reinforced concrete shear walls atp- intake structure have been evaluated for seismic forces andThe shemoments 'obtained from the impedance approach analyses.
stresses resulting from the impedance approach analyses were

|
compared with those of the design basis analyses. Table A-16-2

In all cases these revisecshows comparison of shear stresses.
shear stresses were found to be within the allowables.

'

The moments in the walls, obtained from the impedance analyses,
were smaller than those of design basis analyses for both the
East-West OBE and SSE cases, therefore , no f urther evaluation c
these walls is required.

I

.
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Rospon30 to Quection A-16 (cont'd)'
.

For North-South OBE and SSE cases, the moments obtained from
impedance approach analyses exceeded the design basis moments.
The increase in moments were mostly isolated to the eastern
portion of the intake structure. This portion of the intake
structure was reevaluated and the resulting moments were found
to be less than the allowables.

"

Based on the above, it is concluded that the as-built SWIS can
accamodate loads obtained from the impedance approach analyses

,

2. Equipment.

The effects of the impedance approach response spectra was
|

evaluated on 8 types of seismic category I equipment located in
the areas where the impedance approach spectra were found to

I have higher spectral accelerations than those of the design
basis response spectra. The equipment evaluated represents
over 30% of 'all equipment located in the intake structure,

i

Table A-16-3 summarizes the results of the above evaluation for
equipment in the Intake Structure. It is conclu*ded that all
category I equipment can accamodate the response spectra
obtained from the impedance analyses.

3. Cable Tray and HVAC Supports

| All cable tray and HVAC supports were evaluated using the
| impedance analysis results. All supports were found to meet'

the impedance approach spectral response requirements.

4. Pipinc and Pipine Supports

Piping and pipe supports were evaluated using the screening
techniques discussed in Table A-16-1. The~ results are summar-
ized in Tables A-16-4 and A-16-5. The analysis results show
that piping stresses and nozzle loads are within allowable,

limits. There was no load increase found on existing supports.

It is therefore concluded that the existing design margins
associated with the present project design basis seismic loadir
are not af fected by the consideration of the loads generated
from the Lapodance approach analyses as demonstrated by the SWI*

piping systems.-

| References: A-16-1, Apsel , R. J. , (1979) " Dynamic Green's Functions
for Layered Media and Applications to Boundary Valuei Problems", Ph.D Thesis, University of California,,

,!
San Diego.'

i
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,
'

!

| References (Cont'd),

| A-16-2, Wong , H. L. , and Luco , J .E. , (1978) ' Tables of
Impedance Functions and Input Motions for Rectangular|

University ofFoundations", Report No. CE78-15:
California, San Diego.

A-16-3, Barneich, J. A. , Johns, D.H. , and McNeill, R. L. ,
(1974) " Soil-Structure Interaction Parameters for'.

'

Aseismic Design of Nuclear Power Stations", Preprint
2182, ASCE National Meeting on Water Resources Engineer:*

January 21-25.

A-16-4, Newmark, N. and Rosenblueth, E. , " Fundamentals
.

of Earthquake Engineering," Prentice-Hall, Englewood,

Cliffs, N.J. (1971)
|
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TABLE A-16-1"

PROCEDURES FOR EVALUATION OF
INTAKE STRUCTURES, EQUIPMENT & COMPONENTS

USING IMPEDANCE ANALYSIS RESULTS
;

INTRODUCTION _

The results of the impedance analysis are used to assess the
existing design of the MCGS intake structure, equipment and

- c aponents. A sampling approach is used. The procedure for this
,

evaluation is as follows:
I

A. STRUCTURES:-

Since the maximum shear and axial forces and the maximumoverturning moments occur at the base of the structure , and
the design margins for the upper elevations are greater thanj

those of the base, the of facts of these loads at the base of
'

the structure are evaluated.!

B.. EQUIPMENT:

The impedance analysis spect'ra in general are not ccupletely
enveloped by the design basis spectra in the 1.5 to 10.0 Hz
and in the 2PA range throughou.t the intake structure.i

The following procedure is selected for review:
Review the significant frequencies of at least 30% of
equipment located in the areas where the impedance approac

.

si;ectra were found to have higher spectral accelerations
than those of the design basis response spectra.

j

| If the significant equipment frequencies fall in the range
additional eva.| where the dif ference in the spectra exist ,.

| No further evaluation is necessaryuation is necessary.
the, significant frequencies are outside the frequency ran;
in question.

The evaluation is performed either by comparing the test
with the impedance spec.

response spectra of the equipment
(if the equipment is qualified by testing) or cmparing t.

actual-to-allowable stress ratios with the spectrum excee
ance ratios.

beIf the above evaluation shows the equipment may not
qualified for the impedance spectra, detailed evaluation.

consisting of analysis and/or testing is performed.,

!

As a result of evaluation, if equipment requires modifica
tions, the sample size for this evaluation is expanded as.

required.

|

.
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'

.

C. CABLE TRAY AND HVAC SUPPORTS' ~
1

All cable tray and HVAC supports are evaluated for impedance
| analysis results.

D. PIPING AND PIPE SUPPORTS

In general, impedance curves resulted in significant reduction:
in spectral accelerations as compared to those of theHowever, in some curves, the peak accele'.
design basis curves. To evaluate the ef fects of theations showed small increases.
increase in peak accelerations a " biased" sample of af fected
piping systems is reanalyzed and reevaluated. The sample isg

-

selected as follows:*

Individual impedance curves for various elevations and structu
are superimposed on their corresponding design basis curves to
identify those impedance curves which are not enveloped by des
basis curves. Those impedance curves are then superimposed on!

. the design basis " enveloped" response spectra used for various
'

If the design basis enveloj piping system design calculations. totallresponse spectra curves af fecting a calculation did not
envelop all the corresponding impedance curves, that particula
calculation is then identified as "af fected" calculation and a
candidate for sampling.

A " biased" sample of the "af fected" calculations was selected
which emphasized the following important piping parameters :

Stress levels in the existing pipe stress calculations.1.
Samples included systems with high stress levels.

2. Dif ference in "g" level (ag) between impedance and design
basis curves in the af fected frequency zones. Sample sele
to include curves showing significant dif ferences.

High equipment nozzle loads in existing calculation.3.
;

The number of calculations included in the sample is:|

Total No. No. of Cales No. of Cales No. of Calts
| Building of 0-cales Review ed affected in the samp:

|

Intake
S tructur e 11 11 5 1

Results of the analysis including support loads are compared
against the design basis values for acceptability.

|

i

G5/48
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Tablo A-16-2*

Intake Structure Shear Stress at the Base.

Base Wall Design Impedance Allowable

Elevation: Location Base Approach (psi)
,

Column Line (psi) (psi)

Col. A
79'-8" (East Wall) 80 124 630

.. ,

'
t

L
79'-8" Col. Ac 66 98 630

79'-8" Col. Ak 47 73 630

.

Col. C
70'-0" (West Wall) 47 77 126

Col. 5
79'-8" (South Wall) 230 214 630*

79'-8" Col. 7 200 176 630

>

Col. 9
79'-8" (North Wall) 230 214 630*

|
|

Notes: 1. Concrete f'c = 4000 psi.
2. See FSAR Figures 1.2-4 0 and 1. 2-41 for

wall location.

.

0

.

I

I

.
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Tablo A-16 9,

Intak7 Structurn - Seismie citergery I Enigment
*

.

i

I

| Fundamental Met}md of
,

'~ Equipment
or Tag No. Elev. Frequencies Seismic Applicabli

[ (Es) Qualification Note

[
Caponent

70'-0*a Borizontal - 7.4,14,

Trarelling
(. 2

h ter Screen 1(A-D)S5C1 114'-0" vertical - >33 Analysis

(T.W J. )

|

Borizontal - 21, 30*

Control Panel
| (for T.W.S.) 1(A-D)C515 107'-0* Vertical - >33 Testing 1'

| Borizontal - 28.4t

| Service Water
Pumps 1(A-D)P502 93 '-0 " vertic al - >3 3 Analysis 3

|

|

Supply Fans OAV553 123'-0* Horizontal - >33 Analysis 2

9'rtical - >3 3OsV558
|

Done Axial Fans 1AV-In503 122'-0* Borizontal - >33 Analysis 3

1AV-pV504 ve rtical - >3 3

|

Horizontal - 15, 22
EVAC Control
Panel 1(A-D)C 581 93'-0" ve rtic al - >3 3 Analysis 2

i

iTravelling Borizontal - >33
f

mter Booster 1 AP-DP5 07 79'-8" Ve rtic al - >3 3 Analysis 2Screen Spray

,.m ,s
)
l

| Borizontal - 29,31 '

Panal Board 10Y 301-5 04 93 '-0 " Ve rtic al - >3 3 Testing 1Transformer

Notes: 1. TRS envelops impedance approach spectra.

Impedance ap3 roach spectral acceleration is lower thdn that of theI 2.
design basis response spectra in the ma#r equipment frequencies.i

Although impedance ap3 roach spectral acceleration etceeds that3.
! of design basis response spectra in the equipment frequency range,
| a more detailed calculation stowed that the equipment stresses

|
are within the code allowables. !

,

'

i
j

.

|
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Table A-16-4

Intake Structure Pipe Stress Stmnary

thx. Seimic Stress Ratios A9tE Code Equation
Evaluation Wrdor Equipner

Calc. No.
Max. Incedance Stress Eq. 9B* Eq. 9D* Nozzle Allomble

Max. Desion Basis, Stress Code A11cw. Code Allow. Met

& i SSE Upset Faulted _ _ _ _

*
.

C2019 0.46 0.51 0.26 0.14 Yes

.

*ASPE Section III NC, ND-3652

.

'

.

|

.

1

|

|
1
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Table A-16-5

Intake Structure Pipe Support Iced S'.mmary

|

Calc. No. Total It). of No. of Supp3rts Average Piercentage Support
Supgorts with load increase in load Design

increase Upset i Faulted Adequate
,

C2Gl9 15 0 WA WA Yes
,

1

.

e

0

| '

!

.
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DSER Open Item No. 1472.5.r.d}(DSER Section 9.3.1)

COMPRESSED AIR SYSTEMS

The service air system consists of two 100 percent capacity trains
of compressors, aftercoolers, moistura separators, receivers, and
associated piping and valves. Cooling is provided by the turbine
auxiliary cooling system. One compressor runs automatically with
the other compressor on standby. The standby compressor starts

, . automatically on failure of the first system or failure of the ,

| first system to meet the demand for compressed air. This system
) maintains a constand pressure in the instrument air system. (The |

applica,nt has not provided an FSAR figure which identifies each
air user, the location of each user, and all accumulators, check
valves, and other appurtenances associated with safety related
components, systems,.and equipment, such as the ADS. The appli-

cant has not provided readable figures in the FSAR, due to the'

drawing scale factor.] The service air compr?ssor supplies air
for the instrument air system by means of ar intertie between the
service air system and the instrument air system before the
instrument air dryer package. The isolation between the two air
systens is supplied air from the emergency air supply system
(consisting of one compressor, filter, aftercooler, moisture
separator, and receiver) for all accidents except a LOCA. Cooling

is provided by the reacotr auxiliaries cooling system.
[The applicant has not identified the location of the equipmentTherefore,and the component classifications on the FSAR figures.,

t

|
we cannot conclude that air systems satisfy the requirements of

l General Design Criterion 2, " Design Basis for Protection Against
Natural Phenomena," and the guidelines of Regulatory Guide 1.29,

- Positions C.1 and C.2, " Seismic Design Classification.]

A scheduled program of testing and inspection of the system will
be provided to ensure operability of the system components and
control systems. For compliance with the requirements of GDC 1,
see Section 3.2 of this SER.
The service air system has no functions neceasary for achieving
safe reactor shutdown condition nor for accident prevention or

[The applicant has not identified and demonstrated
| mitigation.
' that all instruments, controls and services required for safe

shutdown of the plant such as the MSIV and ADS valves are pro-
vided with seismic Category I passive air accumulators to assure
their proper function in a loss of the air system.] All other

air-operated valves including the scram discharge inlet and outlet
valves and other devices are designed to move to a safe position
on loss of instrument air and do not require a continuous air
supply under emergency or abnormal conditions.

147 ,5 :.d-17K53/4
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(Additionally, the applicant has not verified that all station
air system containment penetrations are provided with redundant

.

Therefore,
seismic Category I, Quality Group B isolation valves.
we cannot conclude the requirements of General Design Criterion
2 and the guidelines of Regulatory Guide 1.29, Position C.2, are

satisfied.]

The service instrument air systems will initially meet the re-(ANSI) MC11.1-
quirements of American National Standards Institute [The applicant
1976, using non-oil-lubricated air compressors.
has not committed to perform periodic air quality testing of thel

air systems to assure compliance with the requirements of ANSI-
MC11.1-1976.]

[ Based on the above, we cannot conclude that the safety-relatedthe require-and non safety-related compressed air systems meet
ments of General Design Criterion 2 regarding the protection,

against natural phenomena and theguidelines of Regulatory Guide
1.29, Positions C.1 and C.2. We will report resolution of this
item in a supplement to this SER. The compressed air system
does not meet the applicable acceptance criteria of SRP Section
9.3.1.]

_

RESPONSE

vse bfoemx6 for ead s:e- aser, ud a / / -. -.-:

A LLuntu.|t3.bt1rA; CheLLAlye s a nd ather _ _ _

!

---- lLf)D tMbenaAA C 3 aSMcdoded L a _,L f h . _ _ _ _ _ _

-

.S AEn.dy e sIsle d c m p o n n / s ,. .ty..sie m se

a.o d eguipa.eot h p.n a w at e d._t n t&e _

_

. r.es pon.te +o Gum Ln 4 t u _ 7_ _ _.
.___- .

|
l The ADS valve actuators are supplied with nitrogen (air) from the . . _ . . . i

primary containment instrument gas system (see Section 9.3.6 for
details of nitrogen (air) supply to ADS valves).

As described in FSAR Section 9.3.1.3 except for the containment ..

'

isolation valves and penetration, whose location and classif,ica-
tion is shown in Table 3.2-1 (Item XVII.a.3) ' the . -.-

service air system is not safety related. Therefore, General
,

! Design Criteria 2 and Regulatory Guide 1.29, positions C.1 and _ _ _ _ _ _

'

C.2 /o not apply.
. . _ - - . .

As described in Section 6.2.4.3.2.4, " Containment Isolation
System the Compressed Service Air Line" and Table 3.2-1 (Item . _ .

XVII.a.3) the contaiment penetration is provided with redundant
Seismic Category I, Quality Group B isolation valves.

14p 2 2 ';~"K53/ 4
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As described in revised Section 9.3.1. the quality of air
supplied to the instrument air system will be periodically tested

to see that it meets the requirements
,

of ANSI MC11.1-1976 " Quality Standard for Instrument Air".
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[7he ina t u en-t a i e a ys fe,m a fler C,'/ 6er is

des i,y n ed -/.o e emo v e o. y sn ic.e a m ehre po.eficle s'

97 per cent efic.i en cy . rh e s y s femwith a
:

is d es tg n eo' +o permit pre v en +i de o e
c.; e cb ye.esoeree m e. n , a. ; n +<.n o.a e.e oa o a e.

a.n d o.kse G.' l+e.e +,-a:i n w |+k ov 1- e.G ec:h'n g

sys+w op er o. 6 | | hy . % e.e elo r e., g u-oAe.e Iy.,

i n s p e c +|o n o f the. a flerf,'/6 er assure s tho t

po.rk'c/c s i z.e in th e air-&h e snoxim u m

Sfre a. m a f Y-b e in s fram en f i3 3.0 m ibro medres-
ofAMs1rhi s so.fi s fi e s t eg ui eem en t' 4. t|

M C. // . / - / 9 7 5''
.

!

,

I

t

+

| /V7-3
|

- _ - . _ _ _ _ _ - _ _ _ _ . , _ _ _ _ _ _ . . . _ __.___._ __ _ - - . _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ . _ _ _



._ . _ . _ . _ _ __

.
. .

.

HCGS FSAR
t- ,

-

f Category I and ASME B&PV Code, Section III, Class 2, requirements
as defined in Sections 3.7 and 6.2.

9.3.1."4 Tests and Inspections

i- The containment penetration portions of the compressed air
t systems are preoperationally tested in accordance wth the
| requirements of Chapter 14. The instrument air system is tested
; in accordance with Regulatory Guide 1.68.3, Preoperational
| Testing of Instrument Air Systems. Compressors and dryers shall
' be tested in accordance with ASME and manufacturers' test

procedures.
.TNSfAT A &

9.3.1.5 Instrumentation Acolication

Instrumentation is provided for each instrument air and service
air compressor train to monitor and automatically control each 8

'
compressor's operation.4

,

The compressors are tripped on the following signals: low oil *1
pressure, high oil temperature, high cooling water discharge |
temperature, high air pressure in the receiver, high outlet air
temperature, and high vibration. Most of these signals are
annunciated in the main control room by common trouble alarms. t

High air temperature in the aftercooler and moisture separators,
low pressure in the air receivers, and high intake filter
differential pressure are also alarmed on a local control panel,

and the main control room by a common trouble alarm.
Instrumentation is also provided locally for each instrument air

| dryer package train to monitor the packages operation.
!

Service air compressor and emergency instrument air compressor
trouble are individually annunciated and alarmed on the local
common service air compressor control panel. These alarms also

j indicate on the main control rooe computer, along with the air
dryer trouble alarms.'

| 9.3.2 PROCESS AND POST-ACCIDENT SAMPLING SYSTEMS

The process sampling system (PSS) is designed to monitor and
provide grab samples of both radioactive and nonradioactive
fluids used in the normal operation of Hope Creek Generating
Station (HCGS).

9.'3-4
DSER OPEN ITD4 /Y 7
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DSER Open Item No.150 (DSER Section 9.3)

PRIMARY CONTAIletENT INSTIEIMENT GAS SYST13t
- l

The applicant has committed to have the PCIG and instrument air j

systems meet the requirements of ANSI NCll.1-1976, using non-oil- |

lubricated air compressors as part of the preoperational startup l

The applicant has not committed to perform air quality |tests.
tesfing in accordance with ANSI MCll.1-1976. On f ailure to meet 4

'

acceptable air quality, branch lines are to be tested to determine
the extent of problems and corrective action needed.

The safety-related portions of the PCIG and instrument air sys-
tems are tested in accordance with the guidelines in RG 1.68.3,
"Preoperational Testing of Instrument Air Systems" (refer to
Secc' ion 14 of this SER). ;,

We cannot conclude that the design conforms to the guidelines of a

! ANSI MC 11.1-1976. We will report re' solution of this item in a
supplement to this SER. The compressed air system does not meet'

the applicable acceptance criteria of SRP Section 9.3.1.

[RESPONSE

Testing of the PC s quality can be performed in accordance,

with ANSI MC 11.1-19 by taking samples through the various
i

vents, drains or test connections downstream of the PCIGS
rece ivers. f.MR s e c % 9 3.(, . V } n b e.en k e "'''d
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preclude damage from missiles generated by the other
compressing train.

|d. Protection against dynamic effects assooiated with pipe
ruptures - Section 3.6. |

|

|: e. Environmental design considerations are discussed in
Section 3.11.

Failure of a single component will not interrupt the operation of
the ?CIGS because of the redundant trains provided with separate
sources of electric power fed from independent Class 1E sources.

9.3.6.4 Tests and Inspections
;

The PCIGS components are tested and inspected before leaving the
supplier's shop to ensure that the system will meet the design
criteria. The system is preoperationally tested in accordance
with the requirements of Chapter 14. ,

Operability of the system is demonstrated by actual use during
normal operation.

JC4/549RT $4" |

9.3.6.5 Instrumentation Aeolications |

i

Instrumentation is provided for each train of the PCIGS to !

monitor and automatically control.the system's operation.
Further information on the system control and logic is discussed
in Section 7.3.

I

The compressor is instrumented to shut down under the following
conditions: .

1
'

a. Low lubricating oil pressure

b. High lubricating oil temperature

c. High discharge gas temperature

|

OsER OPEN MEM /N
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i PezGs sew pain + w;// Le les/ed in accordanc<l

| wi/h ANSI MC11.1 - 1975., QualiG S/andard
' *

. For Ins /ramenf Air., a} a freyuency of once
| per guar /er as speciAed in Me air dryer

/eeknico.| manaa|.

( + The PCIGS outlet filter rem oves .3 -

'

m'ecro m etre. paetic.tes wi% a, 9e%

efFeienc3 s The system is e4e designed
'

to permit' prevenh&c. e e carreeWoe maeri%e,et
Camfessor, dfyer Qnd kiW UAnnOn One

wiht aMeckeg sy sh operdili+3,
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'
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!

'

|
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DSER Open Item No. 186 ( DSER Se ction 7.2.2.3)

TESTABILITY OF PLANT PROTECTION SYSTEM POWER

We will require that the applicant demonstrate the capability
of the design for on-line testing of each instrumentation
channel, logic, actuation device apd actuated equipment in the ,

ECCS* and BOP ESF systems. All actuated contacts and devices,

should be considered and those which cannot be tested on-line
r- should be identified and justification provided.
!

REOPONSE

The response to Question 421.22 will provide the requested
information concerning on-line testability (at the contact
level). This information will be provided by July 1984.

|
|

|

'

|

I

|

.

|

.

186-1;

i
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QUESTION 421.22 (SECTIONS 7.4, 7. 3, 7. 4, 7. 5, 7. 6, & 7.7 )

The design of the instrumentation channels, logic and actuation
devices of nuclear plant safety systems should include provisions
for surveillance testing. Guidance is included in Reg.
Guide 1.113 and IEEE Standard 338 for implementing the
requirements of IEEE Standard 279, which requires in part that
systems be designed to permit periodic tes' ting during reactor
operation.

'

Section 3.1.2.3.2 and 7.2.2.3.2 includes a brief deseription of
the at-power testing capability of the reactor protection system.
However, sufficient information has not been provided to
determine the acceptability of the at-power testing capabilities

,

provided in the Hope Creek design. Provide a detailed discussion
with illustrations from applicable drawings on the at-power
testing capability of the reactor trip system, engineered safety
features actuation system and auxiliary supporting features, the
actuation instrumentation for the reactor core isolation coolingj

system, and the instrumentation and controls that function to
prevent accidents (i.e., high pressure / low pressure interlocks)Thisor terminate transients (i.e., level 8 - turbine trip 1.(
discussion shculd include the sensors, signal conditioning
circuitry, voting logic, actuation devices and actuated

'

Include in the discussion those design features thatcomponents.will initiate protection systems automatically, if required
during testing, upon receipt of a valid initiation sigaal.

.

KESPONSE

As required by IEEE Standard 279, capability for at-power testing
has been provided in the design of the HCGS safety systems.
Conformance to the guidance specified in Regulatory Guide 1.118
and correspondingly, IEEE Standard 338, is as stated in Section
i...i.n..

The analysis portions of the various system descriptions in
Chapter 7 for the safety-related systems referenced in the
question describe the methods by which the safety system designs

.

i

Thesatisfy the testability requirements of IEEE Standard 279.|

specific sections covering the testability of these systems are'

listed below:
7.2.1.2RPS - 7.3.1.1.1.1(c)ECCS - HPCI 7.2.1.1.1.2(c),

ADSI
-

CORE SPRAY 7.3.1.1.1.3(c)- 7.3.1.1.1.4(c)RNR-LPCI- 7.3.1.1.2(d)
PCRVICS 7.3.1.1.3(c)
RHR-CSCM 7.3.1.1.4(c)
RHR-SPCM

.

421.22-1 Amendment 5
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~

PCIS 7.3.1.1.5(j)
CACS - Supp. Chamber to 7.3.1.1.6.1(c)

Drywell Press. Relief
- RB to Supp. Chamber 7.3.1.1.6.2(c)

Press. Relief Sys. *

- BOAS 7.3.1.1.6 5(c)-

- CHRS 7.3.1.1.6.4(d).

MCRNIS 7.3.1.1.7(j)

MSIVSS 7.3.1.1.S(c)
,

FRVS 7.3.1.1.)
RBVIS 7.3.1.1.10(h)
EAS - SSWS 7.3.1.1.11.1(c).

i

- SACS 7.3.1.1.11.2(c)
PCIGS 7.3.1.1.1.11.4(c)

.

CACWS 7.3.1.1.1.11.5(c)
EACS - RBEAC 7.3.1.1.11.6.1(c),

.

7.3.1.1.11.6.2(c)
.

- ABDA *

- ABCA 7.3.1.1.11.6.3(c)'

'

! - SWIS 7.3.1.1.11.6.4(c)
RCIC 7.4.1.1.3*

;

SLC 7.4.1.2.3
RRCS 7.6.2.7.2(b)

7.6.2.7.2(n)
7.6.2.7.4.1

1 Design drawings in the form.of elementary diagrams, p& ids, logic
diagrams, instrument location drawings, and electrical drawings
that describe this capability are listed in Tables 1.7-1, 1.7-2,
and 1.7-3.

In response to the NRC's request for additional information
during the meeting of January 11, 1984, review of the systems
identified above, with the exception of the reactor protection
system (RPS), reactor core isolation cooling (RCIC) system,
standbyliquidcontrol(SLC)ystem,andredundantreactivityThe review M oe,.il,wS

; frtrrrirr the capability for #perictmed.
control system (RRCS) r!!! E the at-power testing of all circuits

All actuated contacts andand son g s used in these systems.devicesc .!! 5: considered. FAny stem, suosyst T., or ompo t1

m ne s, cas e capa A u.y e at-p er te ing wi be i ntif

da stifi tion w I be vided. The sults 11 be 4

men in a evisio to th resoe e to muhei ed by J
I Ju 1984J

Tk ,,,,., J,J u4 *,4.if.g a.,y k . e,..;/.gp.,,,;, ,,,J/,.ds,d f.e f8F
.kr %T

4.se s[ kit,$. s.4.i 4=g ps'b, C& s# IsS'd'.%(n.ds I llo,.needef Jacks, a.k.d. ren4. c..n.efs. for pa . . As4ie .ll. gdedE i
j 9

.4.p e g'

,

imhJw, b lf. a Asl a.nMies, uJ a.cm.I arra.W ata'p=*J, p,wv.4. As b43

s tg .k .n A qib .l A,3 p .be3 Wg,Wi Mel kJ
p ,6. .p $ m.J & .J.y 4.m..e 9

't"s Q -1. a w 1=k".t ;.-y- c.,, m zy s u-= sy '- .s ( a c.. : m w.
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During the review, the at-power testability of an item was established
if an affimative twsponse could be verified fo/Yhe following three

/questions: --' -

a. Is the item suffici6ntly accessible to conduct the test during
normal operation? - . ,

b. Is the item sufficiently isolatable to pemit its
safety-related function to be verified or is a safety-related

i

system or subsystem encompassing the item isolatable and
testable?

,

[ c. Does any bypassing method that must be used to accomplish the
f P. g g55$ test conform to position C6 of Regulatory Guide 1.118?'

tw]5W y these criteria)two items were judged to be untestable at power, thei

I ADS SRVs which would cause depressurization if tested, and the
steam-tunnel temperature elements, which are inaccessible. The
reliability and redundancy of the ADS instrumentation, logic, and'

actuation devices and the multiplicity of the SRVs adequately justify
the lack of ADS at-power testability. Adequate elernent multiplicity and
comparison tests of at-power output signals and electrical
characteristics preclude the need for change-of-state testability of the
steam-tunnel temperature elements.

1

.

|-
I
!

1

!

| DSER oPEN ITEM /g4

|
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pSER Open Item No.' 187 (DSER Section 7.2.2.4)

LIFTING OF LEADS TO PERFORM SURVEILLANCE TESTING

To provide conformance with the recommendations of RegulatoryGuide 1.118, we will require that design modifications be im-
pienented to provide the capability to perform surveillanceFurther, we will require that

,

testing without lif ting leads. hat wouldidentify and justify the. equipment t
The justification should address thethe applicant

,,

not be tested at power.|

capability of the design to satisfy Criterion 21 of 10 CFR,The opening of circuit breakers to perform monthlyI
'

surveillance testing should also be discussed within the contextPart 50.
of Regulatory Guide 1.22.

RESPONSE
see the responses to

For the information requested above,
.

Questions 421.4 and 4 21.22.

'
.

.

i
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OUESTION 421.4 (SECTION 7.1)
7
' FSAR Section 7.1.2.4 provides a discussion'of design conformance

to Regulatory Guide 1.118, Periodic Testing of Electrical Power
and Protection Systems, June 1976 as an endorsement of
IEEE-338-1977 and provides clarifications td two positions of
this RG. The version of R.G. 1.118 cited is incorrect, as is the
two positions discussed. 'To comply the staff review and the
ensuing evaluation, the discussion of the justification for
deviation from R.G. 1.118 will have to be corrected by*

referencing the 1978 version and by providing a clarifi" cation of
the design deviations from the RG positions. It should be noted
that the use of jury-rigged bypasses such as temporary jumpers,
the removal of fuses,oor removal of connectors is not an
acceptable method for standard in-service testing. ,

,

- RESPONSE.

Although the June 1978 revision of Regulatory Guide 1.118 is not
part of the design basis of the HCGS, er rrrrrr---* ef =

*; :: fer===- h-- 5::r ;;:: r:2. 15ection 7.1.2.4.g and Table 7.1-2
rnave oeen revised to reflect the specified date and to clarify *

(the conformance situationy
Cfn conjunction wi_th the review demeribed in the response t@

""b
. ( iOuestion 421.22,Ja review a;11 '21,erformed to determine if' bypasses such as temporary jumpe the removal of fuses, or thei

removal of connectors may be necessary for HCGS inservice
testinamf Instan wnere su cypasses ma nave to b used will

[De docu nted in a vision to his response, and discu ons
will be p vided to tify the e of these b asses. Th e

i stificati will be sed on th exceptions a horized by
' po tion C14 o Regulato Guide 1. :'

Temporar umper wi may be ed with port le test'

.

| eq ment where e safety stem equ' ment to be t ted is
prov ed with fac ties spec ically igned for ,

connec on of this t t equipme These acilities s 11
.

.

+ consi red part of e safety stem an hall meet a 1
t| r'equir ents of this andard, ether t portable t t

equ ment is isconnected o remains nected these
\s facil ies.

"b. Remo 1 of fu s or opening breaker i ermit d only
i
'

such act n caus (1) the trip f the asso ' ted
pro etion sy em cha el or (2) the etuation ( rtup d
opera on) of t assoc ted Class 1E oad group."

The evised te nse will e subm ted by July, 1984
L

N6 veveal seat d anus Oc ret.u.lh a wluded M YM yseAso

Amendment 5
DSul OPEN ITD4 /87
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HCGS; however, equipment is qualified following the
; guidelines of IEEE 323-1971 as discussed in.

Section 3.11.2. Also refer to Section 3.1'l for
discussion of the environmental qualification program,

f

l'

i o. Assessment to Regulatory Guide 1.100, Seismic
Qualifications of Electrical Equipment for Nuclear.

Power Plants, March 1976 - While not a design basis,,

. the extent of conformance to Regulatory Guide 1.100 is'

discussed in Section 3.10.

p. Assessment to Regulatory Guide 1.105, Instrument
Setpoints, November 1975 - While not a design basis,
the design supplied includes the trip setpoint
(instrument setpoint), allowable value (Technical-

Specification limit), and the analytical or design
basis limit, which are all contained in Chapter 16,
Technical Specifications. These parameters are all
appropriately separated from each other based on

.

instrument accuracy, calibration capabilility, and
design drift (estimated) allowance data. The setpoints

. are within the instrument accuracy range.t

( The established setpoints provide margin to satisfy
both safety requirements and plant availability*

i

|
objectives.

1

Assessment to Regulatory Guide 1.118, Periodic Testing! q. of Electrical Power and Protection Systems, June 1978 -
This regulatory guide, which endorses modified ,

IEEE 338-1977, is not part of the design basis for i

HCGS. Discussion of IEEE 338 is presented on a system-
by-system basis in the analysis portions of

; Sections 7.2, 7.3, 7.4, and 7.6.witn e f ell ingj

j vaart cati n or ostt n L.b: The r . oval o fuses

( an r be kers o pr ent t ope tion o equip. nt

j d ing e pe orma e of sts e ld be thor ed
-Jks nder tric admi strati con ols an appro d'

durespf S t c;.? p:r LU.!'
~

- sa,noe- o-

|
pro

,&S ."S @ ":D
l 7.1.2.5 Independence of Safety-Related Systems

.

The safety-related 1&C required to provide protective actions are
physically arranged and separated to retain the minimum required

(

DSER OPEN ITD4 /87
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00ESTION 421.22 (SECTIONS 7.-2. 7.3, 7.4, 7. 5, 7. 6, & 7.7 )

The design of the instrumentation channels, logic and actuation ,
'

devices of nuclear plant safety systems should include provisions
for surveillance testing. Guidance is included in Reg. !

Guide 1.118 and IEEE Standard 338 for implementing the ;
requirements of IEEE Standard 279, which requires in part that
systems be designed to permit periodic testing during reactor
operation.
Section 3.1.2.3.2 and.7.2.2.3.2 includes a brief description of*

the at-power testing capabi11ty of the reactor protection system.
' Nowever, sufficient information has not been provided toi

determine the acceptability of the at-power testing capabilities
provided in the Mope Creek design. Provide a detailed discussion
with illustrations from applicable drawings on the at-power
testing capability of the reactor trip system, engineered safety,

features actuation system and auxiliary supporting features, the
actuation instrumentation for the reactor core isolation cooling
system, and the instrumentation and controls that function to

:
' prevent accidents (i.e., high pressure / low pressure interlocks)

or terminate transients (i.e., level 8 - turbine trip). This
discussion should include the sensors, signal conditioning

! circuitry, voting logic, actuation devices and actuated
Include in the discussion those design features thatcompnents.will initiate protection systems automatically, if required a

during testing, upon receipt of a valid initiation signal. ;:

i

BME9EE
i

As required by IEEE Standard 279, capability for at-power testing
.Ihas been provided in the design of the HCGS safety systems.

Conformance to the guidance specified in Regulatory Guide 1.118
and correspondingly, IEEE Standard 333, is as stated in Section ;

| ,1.8.1.118.'

! The analysis portions of the various system descriptions in
|Chapter 7 for the safety-related systems referenced in the i

question describe the methods by which the safety system designs '

Thesatisfy the testability requirements of IEEE Standard 279.,

|specific sections covering the testability of these systems are
|listed below:
i

RPS - 7.2.1.2
ECCS - NPCI 7.3.1.1.1.1(c) !

- ADS 7.2.1.1.1.2(c) |

- CORE SPRAY 7.3.1.1.1.3(c) ''

- RNR-LPCI 7.3.1.1.1.4(c)
7.3.1.1.2(d)PCRVICS s,

, ,

|
'

7.3.1.1.3(c)*

RNR-CSCM
-

RNR-SPCM 7.3.1.1.4(c) .
.

;

421.22-1 Amendment 5
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PCIS 7.3.1.1.5(j)-

CACS - Supp. Chambe- to 7.3.1.1.6.1(c)'

Drywell Press. Relief
,

- RB to Supp. Chambec 7.3.1.1.6.3(c)
Press. Relief Sys. **'

,,

- ROAS 7.3.1.1.6.)(c)-
'

- CNRS 7.3.1.1.6.4(n.,'

NCRHIS 7. 3.1.1.7 (,1 )
MSIVSS 7.3.1.1.S(c)*

FRVS 7.3.1.1.9 *

,i , . RBVIS 7.3.1.1.10(h)
EAS - SSWS 7.3.1.1.11.1(c)

- SACS 7.3.1.1.11.2(c)
PCIGS 7.3.1.1.1.11.4(c)

.

CACWS 7.3.1.1.1.11.5(c)
EACS - RBEAC 7.3.1.1.11.6.1(c).

- ABDA 7.3.1.1.11.6.2(c)
- ABCA 7.3.1.1.11.6.3(c)

..

- SWIS 7.3.1.1.11.6.4(c)-

RCIC 7.4.1.1.3'

SLC 7.4.1.2.3
RRCS 7.6.2.7.2(b)

7.6.2.7.2(n)
7.6.2.7.4.1

Design drawings in the form of elementary diagrams, P& ids, logic
diagrams, instrument location drawings, and electrical drawings
that describe this capability are listed in Tables 1.7-1, 1.7-2,
and 1.7-3. '

4, In response to the NRC's request fcr hdditional information
' during the meeting of January 11, 1984, review of the systems

identified above, with the exception of the reactor protection
system (RPS), reactor core isolation cooling (RCIC) system,

stem, and redundant reactivityi standb liquid control (SLC)
contro system (RRCS) rill E erformed. The review i.44+" - 'd

; frirrrin: the capability for the at-power testing of all circuits
arid sen s used in these systems. All actuated contacts and
device c.13 i: considered. FAny stem, suosyst. T. , or expo t1
inn cas e capa sty e at-p er te ing wi be i ntif

da stiti tion be vided. The ults 11 he A
men in a evisi to th renne e ta nuhei ed bv J

l Ju 1984J

a 4
,,,. 6 e,..;/. h p.,,,,, ,,,e L Js,4 f.c estA es %w w , ,,,, , Jij ,,e 4 'W f.

psih c4 d' #sedah4"Ja 1 tia, =J.dd Jn* 4 . = s y i ll. g ,jun., l..a ea A ca f s & pL .i W4.ge ,4.t,$. s.n.g r g

k 4Jm, b lf iw kd awa(, =J a.m.l ves.W y;p=.4 pm.d nh MM
p ,t. . h .i & pb al J.,3 p a. 'Dia$ 4=I.5, Ji l.J el.awks J

,Ls s,. w. s, r .a.L .mr.y L.w.
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During the review, the at-power testability of an item was established I

if an affirmative response could be verified fo The following three |!
-- |questions: -

a. Is the item sufficihntly accessible to conduct the test during
[

normal operation? - .
,,

; b. Is the item sufficiently isolatable to permit its
L safety-related function to be verified or is a safety-related

system or subsystem encompassing the item isolatable and
i testable?.

!

c. Does any bypassing method that must be used to accomplish the[,1

], f]. g gSSS test conform to position C6 of Regulatory Guide 1.118?

.[ftg]SW y these criteria)two items were judged to oe untestable at power, thei

1 ADS SRVs, which would cause depressurization if tested, and the| steam-tunnel temperature elements, which are inaccessible. Thes
reliability and redundancy of the ADS instrumentation, logic, and*

actuation devices and the multiplicity of the SRVs adequately justify.

+

the lack of ADS at-power testability. Adequate element multiplicity and
,
'

|

! ..// comparison tests of at-power output signals and electrical
| </ / characteristics preclude the need for change-of-state testability of the
|g steam-tunnel temperature elements.
ij f
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DSER Open Item No. 202 ( DSER Se ction 7.5.2.1) ,

.

LEVEL MEASUREMENT ERRORS AS A RESULT OF ENVIRONMENTAL TEMPERATURE .

EFFECTS ON LEVEL INSTRUMENTATION REFERENCE LEG

The applicant is required to submit the results of this evaluation
for staf f review and to implement any hardware anct/or procedural
changes that may evolve as a result of this evaluation.

RESPONSE

The response to Question 421.21 will be revised by August 1984
to identif y a ny necessa ry design changes to HCGS water level monitor-
ing instrumentation..

.
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HCGS FSAR 4/84
-

1

k- 00ESTION 421.21 (SECTIONS 7.2, 7.3, 7.(, 7.5)

Provide an evaluation of the effects of high temperatures on
reference legs of water level measuring instruments subsequent to
high-energy line breaks, including the potential for reference
leg flashing / boil off, the indication / annunciation available to
alert the control room operator of erroneously high vessel l'evel
indications resulting from high temperatures, and the effects on
safety systems acuation (e.g., delays).

;

RMMNSE

evalua on of thi issue is progress. Based on th results

of this alysis, oposed mod ications, f any, to t HCGS

level nitoring strumenta on design ill be prov ed to t

MRC w n availab e. This i estimat to be about ugust, 1 4.

.

X M s E12 r -

|

|

|

t

.

1
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421.21-1 Amendment 5
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' UEST ON 421 2/ (SECTIONS .2, 7.3, 7.4, 7.5h

Pr ide an valuation the effe of high emperatures on

r erence ogs of wa r level me uring in ruments sub quent

high nergy lin breaks, in uding the otential f refer c
og fl hing/boi ff, the in c ion /an nciation a ilable

aler the conte room oper of er neously hi vessel evel
indications re ulting from gh tempe atures, an the off ts on)
afety systems actuation (e.g., delays). f

-

- www A -
m enace p

An evaluation of the ef fects of high temperatures on reference
legs of water level measuring instruments subsequent to High
Energy Line Breaks (BELB) is divided into two parts: 1) the
effects of temperature alone, and 2) the effects of flashing /
boiloff.

High Temperature Ef fects (without flashing /boiloff)
An increase in the temperature of the drywell will cause N heat-
up of the fluid in the instrument sensing lines, contributing to
sensor error. The HCGS instrument sensing line design reduces
this error by routing the variable leg and the reference leg
lines with equivalent elevation drops in the drywell. The only
exceptions to this design are the Upset Range transmitters
reference leg sensing lines. Physical configuration prevents -

equivalent routing of these lines. However, these transmitters
are used exclusively for indication and will not present any
challenges to plant safety.

A high drywell temperature alarm is computer generated f rom
isolated outputs of class 1E temperature transmitters. Class 1E

,

| temperature recorders located in the main control room provide a
,

continuous display of drywell temperature,

j Flashing /Boiloff Effects

The ef fect of flashing /boilof f of the instrument line reference
leg is to cause the level instruments to ir.dicate erroneously
high levels. The amount of error is directly related to the drop
in elevation of piping physically located within the drywell and*

subject to flashing.
,

l HCGS has rerouted two channels of reactor pressure vessel (RPV)
|

level instrumentation sensing lines to provide a maximum 3-f t
elevation drop in the drywell (maximum 1-f t drop for the reference'

1egs). A worst case analysis of the effects of boiloff of
,

<

j that portion of the sensing line inside the drywell, indicates

!
421.21-1 Amendment,)
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$

the instruments using the rerouted lines will indicate a level.

that is 1.3 ft higher than actual. During and af ter an HELB the
operator is required to maintain RPV level within the normal! ~ The 1.3 ftoperating range,18 f t above the top of active fuel.
error is negligible with respect to the operating requirements.
Transmitters used for post accident monitoring use the rerouted

Threfore, the wide, narrow, and fuel zone range recorderslines.-

and indicators will provide an unambiguous display of level even
after partial flashing of the reference legs.
As a result of an HELB in containment, the drywell temperature
may reach a maximum of 340'F. Flashing /boiloff of the sensing
lines may occur when the RPV pressure is less than 118 PSIA when
the drywell temperature is 340*F. At the 118 PSIA RPV pressure

and the automaticthe high pressufe coolant injection system (HPCI)
depressurization system (ADS) are not required.

In response to a HELB of a large or intermediate sized line (see
figure 15.9-43) low pressure coolant injection (LPCI) and core
spray are initiated by low water Level 1 (L1) or high drywell
pressure signals. For these postulated events, HPCI and ADS are
not required.

Two different response paths must be considered for a small break
accident (SBA) .

r

TheThe first response path considers an SBA with EPCI available.
emergency core cooling system (ECCS) response to an SBA is outlined
in FSAR Chapter 15 in response to event 42 (Figure 15.9-43). Core

HPCI is -spray and LPCI are initiated by high drywell pressure.
initiated on receipt of a low Level 2 or high drywell pressure

HPCI continues to operate until the reactor vessel pres-signal.sure is below the pressure at which LPCI or core spray operatien
can maintain core cooling. LPCI and core spray are designed to
begin injecting water into the RPV when the dif ferential pressure
between the RPV and the suppression chamber is approximately 300

| psid per design requirements (see FSAR Chapter 6.3).
The second response path considers a HPCI line SBA that incapacitates

Accident mitigation requires the actuation of the automaticHPCI. LPCI, and core spray. LPCI anddepressurization system (ADS),
core spray are initiated on high drywell pressure or a L1 signal.
ADS is initiated by a L1 and high drywell pressure and a L3 per-

At themissive signal when low pressure ECCS pumps are running.
point flashing could occur, the RPV pressure will be low enough that
ADS will not be required; before that point level signals /actuations
will remain accurate.'

Amendment ['

421.21-2
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the capa-
In the event of any credible HELB inside containment,

.

bility of the ECCS to mitigate the accident is not cmpromised by
high drywell temperature or flashing of the RPV level instrumen-' -

tation line reference legs.
,
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DSER Open Item No. 203 (DSER Se ction 7.5.2.2)
.

REGULATORY GUIDE 1.97 j
*

. .

The staff is ' presently reviewing the BWROG phsition and the
HCGS specific deviations which will be shown on revised
FSAR Table 7.5-1. In addition, the applicant is required to*

resolve the inconsistency be tween FSAR Section 1.8.1.9.7
Item C, and Footnote 11 to Table 7.5-1.

.

RESPONSE

The response to Question 421.41 provides the HCGS specific
implementation (via FSAR Table 7.5-1) of Regulatory Guide 1.97.

Je e.d o*0n f. g. / 9 7 has 6 een resisseaf s o remove the o'n c o n s o's t' e n c yc .

b e.+wew ties C of se stion J.P./. 9 7 trad roofneft n +o Thb /c 7.s- /,
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1.8.1.97 Conformance to Reculatory Guide 1.97, Revision 2,
Jecember 1980: :nstrumentation for Licht-Water-Cooled
lucLear Power Phants to Assess Plant and Environs
Conditions Durino and Followinc an Accident |

!

1.8.1.97.1 General Position Statement | l

|

HCGS concurs with the intent of Regulatory Guide 1.97, RevisionA

The intent of the regulatory guide is to ensure that2.i necessary and sufficient instrumentation exists at each nuclear'

power station for assessing plant and environmental conditions
during and following an accident, as required by 10 CFR Part 50,
Appendix A and General Design Criteria 13, 19, and 64.
Regulatory Guide 1.97 requirements are being implemented except
in those instances in which differences from the letter of the
guide are justified technically and when they can be implemented
without disrupting tne general intent of the regulatory guide, or
other applicable design criteria.

In assessing Regulatory Guide 1.97, HCGS has drawn upon
information contained in several applicable documents, such ason Regulatory Guide 1.97,the BWROG Position (Reference 1.8-4)

,
g ANS 4.5, NUREG/CR-2100, and the BWROG Emergency Procedures

| \c Guidelines, and on data derived from other analyses and studies.)

HCGS has attempted to meet the intent of, as opposed to the
literal compliance with the provisions of the regulatory guide,In general, HCGS intends tobecause of their specific nature.
follow the criteria used by the NRC for establishing Category 1,i

2, and 3 instruments. Where differences between the Regulatory
justification for the category chosen isGuide Categories exist,

This approach is preferable as some Regulatory Guideprovided.
1.97 requirements call for excessive ranges or categories or;

( both, others call for functions already available, and still
others could adversely affect operator judgment under certain|

L For example, research by S. Levy, Inc., (SLI), showconditions.that core thermocouples will provide conflicting information to
HCGS intends to follow the criteria used by theBWR operators.

NRC for establishing Category 1, 2, and 3 instruments.

The following HCGS compliance statement is applicable to the
regulatory positions defined in Regulatory Guide 1.97, Revision 2
(the paragraph numbers cited correspond to those in Regulatory

,

Guide 1.97).

(

DSER OPEN ITEM g?C J l.B-60 Amendment 7
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HCGS FSAR 8/84
l.

Accident-Monitoring Instrumentation |( a. :

.

Par. 1.1: HCGS concurs with this definition. |

Par. 1.2: HCGS concurs with this definition. |

.

Par. 1.3: Instruments used for accident monitoring to
meet the provisions of Regulatory Guide 1.97 will have
the proper sensitivity, range, transient response, and.

I

accuracy to ensure that both during and following a
design basis accident the control room operator is able
to perform his role in bringing the plant to, and
maintaining it in, a safe shutdown condition and in
assessing actual or possible releases of radioactive
material.

Accident-monitoring instruments that are required to be
environmentally qualified will be qualified as
described in Section 3.11. The seismic qualification

of instruments is described in Section 3.10.,

$ The HCGS quality assurance program ensures that
accident-monitoring instruments comply with the
applicable requirements of Title 10 CFR 50, Appendix B.
Table 3.2-1 identifies where these requirements have
been applied.

The HCGS program for periodic checking, testing,
calibrating, and calibration verification of accident-
monitoring instrument channels (Regulatory Guide 1.118)
is identified in Chapter 16, " Technical
Specifications."

i

Par. 1.3.1: A third channel of instrumentation for
Category 1 instruments will be provided only if:

1. a failure of one accident-monitoring channel
results in information ambiguity that would lead;

; operators to defeat or fail to accomplish a
|

!
required safety function, and

f|

l.8-61 Amendment 7
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l,

I

2. if one of the following measures cannot provide
(I the information:- .

(a) Cross-checking with an independent channel
that monitors a different variable bearing a
known relationship to the variable being
monitored. . ,

,

(b) Providing the operator with the capability of
perturbing the measured variable to determine
which channel has failed by observing the
response on each instrument.

.

(c) Using portable instrumentation for
validation. Category 1 instrument channels,
which are designated as being part of a Class
IE system, will meet the more stringent
design requirements of either the system or
the regulatory guide.

The requirements for physical independence of
electrical systems (Regulatory Guide 1.75) are.

;-
~ identified in Section 1.8.1.75.

.

Par. 1.3.2: HCGS concurs with the regulatory position
for Category 2 instrumentation, except as modified by
Par. 1.3 above.

(.
Par. 1.3.3: HCGS concurs with the regulatory position
for Category 3 instrumentation.

;

1

Par. 1.4: Instruments designated as Categories 1 and 2
for variable types A, B, and C should be identi.fied in
such a manner as to optimize the human factors
engineering and presentation of information to the

|
control room operator. This position is taken to

' clarify the intent of Regulatory Guide 1.97, which
specified that these instruments be easily discerned! for use during accident conditions (see Issue i Section
1.8.1.97.4)

- .

ossaom N
. 1.8-62 Amendment 7
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('-
)

Par. 1.5: HCGS concurs with the regulatory position
taken in this section, except as modified by Par. 1.3
above.

-i
Par. 1.6: It is the position of HCGS that in terms'of'

accident monitoring at HCGS, Table 1 of Regulatory
Guide 1.97 is not representative of the optimum SPT of
variables required and does not necessarily represent
correct variable ranges or instrumentation categories.

HCGS accident monitoring variables are identified in
Table 7.5-1. The classification of instrumentation
used to measure the variables as Category 1, 2, or 3 is
in compliance with the intent and method used in'

Regulatory Guide 1.97. However, differences between
the Regulatory Guide Categories and HCGS categories for |

each variable described in Table 1 of Regulatory
Guide 1.97 is described in Section 1.8.1.97.3..

The HCGS position on the implementation of each
variable described in Table 1 of Regulatory Guide 1.97
is presented in Section 1.8.1.97.3.-

,

'.+

b. Systems Operation Monitoring and Effluent Release
Monitoring Instrumentation

The HCGS position stated in Par. 1.3 above is
applicable to the Type D and E variables described in
Regulatory Guide 1.97.

Par. 2.1: HCGS concurs with these definitions. [

Par. 2.2: HCGS concurs with this regulatory position. |

|

Par. 2.3: HCGS concurs with this regulatory position |

|
Par. 2.4: HCGS concurs with this regulatory position. 1

i

Par. 2.5: The HCGS position as stated in Par. 1.6
.

above is applicable to this regulatory position.

*

DSER OPEN ITEM o76 3
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1.8.1.97.2 Proposed Type A Variables |
.

t Regulatory Guide 1.97, Revision 2, designates all Type A
variables as Category I plant-specific, thereby defining none in
particular. The regulatory guide defines Type A variables as:

.

Those variables to be monitored that provide primary'
i

.

information required to permit the control room .

operator to take specific manually controlled actions
! for which no automatic control is provided and that are

| required for safety systems to accomplish their safety
functions for design basis accident events.'

i

l .

!.

Regulatory Guide 1.97 defines primary information as "information
that is essential for the direct accomplishment of the specified
safety funtions." Variables associated with contingency actions
that may be identified in written procedures are excluded from
this definition of primary information.

As part of their review of Regulatory Guide 1.97, the BWROG
undertook the task of developing and analyzing a group of

,

variables that were determined to be potential candidates for
inclusion in Regulatory Guide 1.97 as specific Type A variables.
HCGS has reviewed the generic BWROG identified variable and
determined that the monitoring of the following noted safety
functions for the listed operator actions are required to meet
the intent of Regulatory Guide 1.97. The specific Type A
variables are identified in Section 1.8.1.97.3.1:

.

Variable A1. Oxvoen or Hydrogen Concentration
:

Safety Function: Maintain containment integrity by
controlling oxygen for inerted and hydrogen for non-

;

| inerted contaminants.

|
.

Operator action: If containment atmosphere approaches
the combustible limits, initiate combusti.ble gas
control systems.

Variable A2. RPV Pressure

(

DSER OPEN ITEM 803 1.8-64 Amendment 7
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|
|

( Safety Function: (1) Core cooling; (2) maintain
reactor coolant system integrity.

Operator action: (1) Depressurize RPV and maintain
safe cooldown rate by any of several systems, such as
main turbine bypass valves, HPCI, RCIC, and RWCU: (2)

,

manually open one SRV to reduce pressure to below SRV
setpoint if an SRV is cycling.

|

Variable A3. RPV Water Level
,

Safety Function: Core cooling. |

. Operator action: Restore and maintain RPV water level. |

Variable A4. Suppression Pool Water Temperature

Safety Function: (1) Maintain containment integrity |
and (2) maintain reactor coolant system integrity. :

,

Operator action: (1) Operate available suppression
pool cooling system when pool temperature exceeds
normal operating limits; (2) scram reactor if
temperature reaches limit for scram; (3) if suppression
pool temperature cannot be maintained below the heat
capacity temperature limit, maintain RPV pressure below
the corresponding limit; and (4) close any stuck-open
relief valve.

Variable AS. Suppression Pool Water Level

Safety Function: Maintain containment integrity. |

Operator action: Maintain suppression pool water level
within normal operating limits: (1) transfer RCIC
suction from the condensate storage tank (CST) to the
suppression pool in the event of high suppression-pool
level; and (2) if suppression pool water level cannot
be maintained below the suppression pool load limit, -

maintain RPV pressure below corresponding limit.

(
1.8-65 Amendment 7
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{ Variable A6. Drywell Pressure
,

1 e

iSafety Function: (1) maintain containment integrity .

'

and (2) maintain reactor coolant system integrity.

!
|

| Operator action: Gontrol primary containment pressure*

j by any of several systems, such as containment
atmosphere control systems, suppression pool sprays,

I
drywell sprays, etc. |

|
1.8.1.97.3 Plant Variables For Accident Monitoring |

,

|

|

In brief, the measurement of the following five variable types
-provides the noted required information to plant operators during

,
and after an accident: (1) Type A--primary information, on the'

basis of which operators take planned specified manually
controlled actions; (2) Type B--information about the

| accomplishment of plant safety functions; (3) Type C--information
about the breaching of barriers to fission product release;'

(4) Type D--information about the operation of individual safety
systems; and (5) Type E--information about the magnitude of the.

release of radioactive materials.
I

-

|

|
The three categories (1,2,3) of required variables define the
design and qualification criteria for the instrumentation that is
to be used for their measurement. Category 1 imposes the most
stringent requirements; Categories 2 and 3 impose progressively
less stringent requirements.

|

The categories are also related (per Regulatory Guide 1.97) to
" key variables." Key variables are defined differently for the |

different variable types. For Type B and Type C variables, the .

I
! key variables are those variables that most directly indicate the,

accomplishment of a safety function; instrumentation for these
key variables is designated Category 1. Key variables that are 1

Type D variables are defined as those variables that most
i directly indicate the operation of a safety function;

instrumentation for these key variables is usually Category 2. ,

| And key variables that are Type E variables are defined as those '

L variables that most directly indicate the release of radioactive
material;' instrumentation for these key variables is also usually

|

| Category 2. Backup variables for Type B, C, D and E variables
; are generally Category 3. A complete discussion of the variable

types and instrumentation design criteria is presented in ,

$ 1

[ Regulatory Guide 1.97.
.(- ;
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[ HCGS positions on the implementation of the variables listed in
Table 1 of Regulatory Guide 1.97 and on the assignment of design
and qualification criteria for the in'strumentation proposed for
their measurement is summarized in the tabulation that follows.

The variables are l'isted here in the same sequence used in Table
1, Regulatory Guide 1.97; however, for convenience in cross- *

referencing entries and supporting data, the variables are
designated by letter and number. For example, the sixth B-type
variable listed in Regulatory Guide 1.97 is denoted here as
variable B6.

The HCGS variable category designated ("HC") and the Regulatory
Guide 1.97 category designated ("RG") are shown for each variable
and for its instrumentation design criteria and category. In'

general, there are three positions cited by HCGS: (A) the
,

variable and required instrumentation was implemented in
accordance with the regulatory position stated in Table 1,
Regulatory Guide 1.97 (B) was implemented with qualifying
exceptions or revisions; and (C) was not implemented.

As necessary, the HCGS positions are justified or substantiated
f. by the 11 " Issues" (identified in the tabulation of variables

where applicable) noted in Section 1.8.1.97.4.-

~

1.8.1.97.3.1 Type A variables (Reference Section 1.8.1.97.2) |

A1. H, or 0, concentration (HC Category 1, RG Category 1)
Position: Monitor is plant-unique for H, or 0,.

. Needed for initiation of combustible gas controls.
Implemented in accordance with NUREG-0737. See C11 and

,

C12.l

.

A2. Reactor pressure (HC Category 1, RG Category 1)
Position: Implemented.

A3. Coolant level in reactor (HC Category 1, RG Category 1)
Position: Implemented. See B4.

A4. Suppression pool water temperature (HC Category 1, RG
Category 1) Position: Implemented. See D6.

1.8-67 Amendment 7
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( AS. Suppression pool water level (HC Category 1, RG
Category 1) Position: Implemented. See C7 and D5.

*'
A6. Drywell pressure (HC Category 1, RG Category 1)

Position: Implemented. See B7, B9, C8, CJO, and D4.

.

1.8.1.97.3.2 Type B Variables |

| a. Reactivity Control |

Bl. Neutron Flux (HC Category 2; RG Category 1) -

Position: Implemented, as Category 2 in
accordance with data in Issue 2,
Section 1.8.1.97.4.2.

B2. Control Rod Position (HC Category 3; RG Category 3) |
Position: Implemented. |,

B3. RCS Soluble Boron Concentration (sample)
.

p^ (HC Category 3; RG Category 3)
Position: Implemented.

b. Core Cooling |,

I

i1 B4. Coolant Level in Reactor (HC Category 1; RG
Category 1)
Position: . Implemented. See A3.

!

!

B5. BWR Core Thermocouples (RG Category 1)
Position: Not implemented. See B4, C3, and SLI-
8121 (December, 1981) (Appendix A to Reference
1.8-4).

;

|

!

c. Maintaining Reactor Coolant System Integrity |

|
'

| B6. RCS Pressure (HC Category 1; RG Category 1)
! Position: Implemented. See A2, C4, C9, and Issue

3, Section 1.8.1.97.4.3.
!

| c
! ,

1.8-68 Amendment 7
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~l

(I D7. Drywell Pressure (HC Category 1; RG Category 1) |
Position: Implemented. See A6, B9, C8, CIO, and
Dt.

B8. Drywell Sump Level (HC Category 3; RG Category 1)
Position: Implemented as Category 3. See C6 and,

Issue 4, Section 1.8.1.97.4.4.

| d. Maintaining Containment Integrity |

89. Primary Containment PJessure (HC Category 1; |
RG Category 1)
Position: Implemented. See A6, B7, C8, C10, and
D4.

B10. Primary Containment Isolation Valve Position
(excluding check valves) (HC Category 1; RG

'

Category 1)
Position: Implemented. Redundant indication is
not required on each redundant isolation valve.

.

1.8.1.97.3.3 Type C Variables |
*~

a. Fuel Cladding |

| C1. Radioactivity Concentration or Radiation Level in
Circulating Primary Coolant (RG Category 1)
Position: Not implemented. See Issue 5, Section
1.8.1.97.4.5.

C2. Analysis of Primary Coolant (gamma spectrum) (HC
.

i Category 3; RG Category 3)
Position: Implemented.

|

C3. BWR Core Thermocouples (RG Category 1)
! Position: Not implemented. See B4, B5, and SLI-

8121 (December, 1981) (Appendix A to
Reference a.8-4).

|

i

~
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b. Reactor Coolant Pressure Boundary
4-

RCS Pressure (HC Category 1; RG Category 1)C4.
Position: Implemented. See A2, B6, and C9.

[

Primary Containment Area Radiation (HC Category 1;C5. -
! RG Category 3) '

See E1.Position: Implemented as Category 1.

! Drywell Drain Sumps Level (identified andC6.'

unidentified leakage) (HC Category 3; RG
Category 1) .

Position: Implemented as Category 3. See B8 and
Issue 4, Section 1.8.1.97.4.4.

| *

Suppression Pool Water Level (HC Category 1; RGC7.
Category 1)
Position: Implemented. See A5 and D5.

Drywell Pressure (HC Category 1; RG Category 1)
f ([ C8.

Position: Implemented. See A6, B7, and B9, C10,
| \. and D4.!

c. Containment
L
..

RCS Pressure (HC Category 1; RG Category 1)
f C9. *

Position: Implemented. See A2, B6, and C4.
(

C10. Primary Containment Pressure (HC Category 1; RG!

Category 1)
. Position: Implemented. See A6, B7, B9, C8, and
D4.

C11. Containment and Drywell H, Concentration
(HC Category 1; RG Category 1)!

Position: Implemented. See A1.

C12. Containment and Drywell Oxygen Concentration (HC
, ,

Category 1; RG Category 1)
,

Position: Implemented. See A1.

.
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C. '
C13. Containment Effluent Radioactivity--Noble Gases -

(from identified release points including
Filtration, Recirculation & Ventilation System *

Vent) (HC Category 3; RG Category 3)
Position: Implemented.

.

C14. Radiation Exposure Rate (inside buildings or
*

areas, e.g., auxiliary building, reactor building,.
which are in direct contact with primary

L containment where penetrations and natches are
' located) (RG Category 2)
| Position: Not implemented. See E2, E3, and

Issue 6, Section 1.8.1.97.4.6.
.

C15. Effluent Radioactivity--Noble Gases (from
buildings as indicated above) (HC Category 2; RG
Category 2)
Position: Implemented.

1.8.1.97.3.4 Type D Variables |

a. Condensate and Feedwater System |
*

! D1. Main Feedwater Flow (HC Category 3; RG Category 3)
| |,Position: Implemented.

!

D2. Condensate Storage Tank Level (HC Category 3; RG
Category 3)

;

|
Position: Implemented.

! b. Primary Containment-Related System |

| D3. Suppression Chamber Spray Flow (HC Category 2; RG
L Category 2)

Position: Implemented.'

D4. Drywell Pressure (HC Category 2; RG Category 2)
Position: Implemented. See A6, B7, B9, C8 and

'

C10.
L

.

(
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( D5. Suppression Pool Water Level (HC Category 2; RG
Category 2)-

Position: Implemented. See A5 and C7.,

*

D6. Suppression Pool Water Temperature (HC Category 1;
RG Category 2).

i Position: Implemented, but must b,e Category 1.
Both local and bulk temperature. See A4.

D7. Drywell Atmosphere Temperature (HC Category 2; RG
Category 2)*

Position: Implemented.
!

D8. Drywell Spray Flow (HC Category 2; RG Category 2)
Position: Implemented.

.

c. Main Steam System |

D9. Main Steamline Isolation Valves' Leakage Control
i System Pressure (HC Category 2; RG Category 2).

e Position: Implemented. (System is identified as
Main Steam Isolation Valve Sealing System at,

HCGS).
;

D10. Primary System Safety Relief Valve Position,
Including ADS or Flow Through or Pressure in Valve
Lines (HC Category 2; RG Category 2)
Position: Implemented.

i d. Safety Systems |

D11. Isolation Condenser System Shell-Side Water Level
Position: Not applicable to HCGS.

D12. Isolation Condenser System Valve Position
Position: Not applicable to HCGS.

D13. RCIC Flow (HC Category 2; RG Category 2)
Position: Implemented. See Issue 7,
Section 1.8.1.97.4.7.

{
.

*
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(. D14. HPCI Flow'(HC Category 2; RG Category 2)
Position: Implemented. See Issue 7,

-

Section 1.8.1.97.4.7.
e

D15. Core Spray System Flow (HC Category 2; RG
Category 2)
Position: Implemented. See Issue 7,

Section 1.8.1.97.4.7. *

t |

!i
|

D16. LPCI System Flow (HC Category 2; RG Category 2)
L ,- Position: Implemented. See Issue 7,

Section 1.8.1.97.4.7.

D17. SLC System Flow (HC Category 3; RG Category 2)
Position: Implemented as Category 3. See Issue
7, Section 1.8.1.97.4.7.

,

D18. SLC System Storage Tank Level (HC Category 2; RG
Category 2)

:
Position: Implemented.

'

e. Residual Heat Removal (RHR) Systems |
..

,

D19. RHR System Flow (HC Category 2; RG Category 2)
Position: Implemented.

,

D20. RHR Heat Exchanger Outlet Temperature
(HC Category 2; RG Category 2),

i

Position: Implemented.

f. Cooling Water System |

D21. Cooling Water Temperature to ESF System Components
(HC Category 2; RG Category 2)
Position: Interpreted as Safety Auxiliaries

, Cooling System (SACS) temperature and implemented.'

|

D22. Cooling Water Flow to ESF System Components (HCL

Category 2; RG Category 2)
|

Position: Interpreted as SACS flow and
|- - implemented.

1.8-73 Amendment 7
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] g. Radwaste Systems |

1

D23. High Radioactivity Liquid Tank Level
(HC Category 3; RG Category 3)'

Position: Implemented.
. .

*

h. Ventilation Systems |

D24. Emergency Ventilation Damper Position
(HC Category 2; RG Category 2) |

Position: Interpreted as meaning dampers actuated i

under accident conditions and whose failure could,

result in radioactive discharge to the
environment. Control room damper position is
indicated. Implemented.

$

i. Power Supplies |

D25. Status of Standby Power and Other Energy Sources;

Important to Safety (hydraulic, pneumatic).

(HC Category 2; RG Category 2)
Position: Implemented; on-site sources only.

(Note: HCGS has implemented the following D-type j
variables as recommended by the BWROG; see Issue 8,
Section 1.8.1.97.4.8.)

i
D26. Turbine Bypass Valve Position (HC Category 3) '

Position: Implemented. See Issue 8, |
.

Section 1.8.1.97.4.8.
'

!

I

! D27. Condenser Hotwell Level (HC Category 3)

| Position: Implemented. See Issue 8,

1 Section 1.8.1.97.4.8.

!

D28. Condenser Vacuum (HC Category 3) !'

Position: Implemented. See Issue 8,
ISection 1.8.1.97.4.8.

;
.

'

D29. Condenser Cooling Water Flow (HC Category 3) |'

( '
!

,

'
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(. Position: Interpreted as cooling water AT across
the condenser and implemented. See Issue 8, i

~

Section 1.8.1.97.4.8.

D30. Primdry Loop Recirculation (HC Category 3)
Position: Implomented. See Issue 8, ,

Section 1.8.1.97.4.8. .

|

| 1.8.1.97.3.5 Type E Variables |

|

i
a. Containment Radiation |

El. Primary Containment Area Radiation--High Range
(HC Category 1; RG Category 1)
Position: Implemented in accordance with NUREG-
0737 commitment. See C5.

E2. Reactor Building or Secondary Containment Area
Radiation (RG Category 2 for Mark I and II

;

containments),. .

Position: Not implemented for HCGS (Mark I)! -

containment.*See C14, E3, and Issue 9,
Section 1.8.1.97.4.9..

b. Area Radiation |

E3. Radiation Exposure Rate (inside buildings or areas
where access is required to service equipment
important to safety) (HC Category 3; RG
Category 2)

|
Position: Implemented as Category 3, using'

existing instrumentation. See C14, E2, and Issue
10, Section 1.8.1.97.4.10.

'

c. Airborne Radioactive Materials Released From Plant |

i E4. Noble Gases and Vent Flow Rate (HC Category 2; RG
Category 2)

| Position: Implemented.

(
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(, E5. Particulates and Halogens (HC Category 3; |
RG' Category 3) |jPosition: Implemented.

'

d. Environs Radiation and Radioactivity |
* .

E6. Radiation Exposure Meters (continuous indication
i at fixed locations)
| Position: Deleted. See NRC errata of July 1981.

l

E7. Airborne Radiohalogens and Particulates (portable
sampling with on-site analysis capability) (HC
Category 3; RG Category 3)
Position: Implemented. -

E8. Plant Environs Radiation (portable
instrumentation) (HC Category 3; RG Category 3)
Position: Implemented (portable equipment).

E9. Plant and Environs Radioactivity (portable
instrumentation) (HC Category 3; RG Category 3)

,

Position: Implemented (portable equipment).
.

e. Meteorology |

|
| E10. Wind Direction (HC Category 3; RG Category 3)

Position: Implemented.

Ell. Wind Speed (HC Category 3; RG Category 3)
Position: Implemented.

.

E12. Estimation of Atmospheric Stability

| (HC Category 3; RG Category 3)
Position: Implemented.

|

f. Accident-Sampling Capability (Analysis Capability
On-Site)

E13. Primary Coolant and Sump (HC Category 3--Primary
Coolant only; RG Category 3)

' - (.!
,
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Position: Implemented Primary Coolant.~ ( (Dissolved hydrogen or Total Gas not implemented). .

Sump not implemented. See Issue 11,

Section 1.8.1.97.4.11.
.

E14. Containment Air (HC Category 3; RG Category 3)
Position: Implemented.

The instrumentation for monitoring and display of type A, B, C,
D, and E variables at HCGS is identified on Table 7.5-1.

1.8.1.97.4 Supplementary Analyses |

These supplementary analyses support positions cited in Section
1.8.1.97.1 (Issue 1) and Section 1.8.1.97.3 (Issues 2-12).

'll 4 ) 1.8.1.97.4.1 ISSUE 1 - INSTRUMENT IDENTIFICATION |

,

,' Regulatory Guide 1.97 specifies, in paragraph 1.4.b, the'
p following: "The instruments designated as Types A, B, and C and'

Categories 1 and-2 should be specifically identified on the
control panels so that the operator can easily discern that they

,

J- are intended for use under accident conditions.",

!
The objective of this regulatory position is the achievement of
good human factors engineering in the presentation of information
to the control room operator. This objective is best achieved by
evaluating current practices and procedures that provide for
identifying instruments in a manner that aids the operator;
redundant labels would tend to distract the operator and cause
confusion.

i

|
Instruments designated as Categories 1 and 2 for monitoring

|
variable types A, B, and C should be identified in such a manner
as to optimize applicable human factors engineering andi Thispresentation of information to the control room operator.
position is taken to clarify the intent of Regulatory Guide 1.97,
which specifies that these instruments be easily discerned for

. ' ' use during accident conditions. The method of identification
used at HCGS will be based on the results'of a human factors

.

i

analysis performed on the HCGS main control room (See;

Chapter 18).

( .
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;

t-

( 1.8.1.97.4.2 ISSUE 2 - VARIABLE B1 |j

The measurement of neutron flux is specified as the key variable *

in monitoring the status of reactivity. Neutron flux is
I classified as a Type B variable, Category 1. The specified range

i' is 10-* percent to 100 percent full power (SRM, APRM). The
stated purpose is " function detection; accomplishment of,

mitigation."

The lower end of the specified range, 10-* percent full power, is
i

I intended to allow detection of an approach to criticality *by some
undefined and noncontrollable mechanism after shutdown.

,

In attempting to analyze the performance of the neutron-flux
monitoring systems, a scenario was postulated to obtain the
required approach to criticality. Basically, it assumes an

- increase in reactivity from dilution of boron concentration in
the reactor water.

The accident scenario incorporates the following factors: |

.-

F' a. The control rods fail (completely or partially) to
insert, and the operator actuates the standby liquid

is

f control system (SLCS).
1

~ b. The SLCS shuts the reactor down. [,

c. A leak in the primary system results in a dilution of
borated water and replacement by water that contains no,,

'A s boron.
jf;

| d. A range of leak rates up to 20 opm was considered (see
L Table 1.8-2).
f.

> : #.
-

[ f} Calculations were made to evaluate ti.; r: , in neutron population
J M ji as a function of different leak rate . a.< calculations were

made for a shutdown neutron level of 5 x 10*c percent of full' +

power. The choice of 5 x 10-8 is based on measurement at two
'' nuclear plants. The shutdown level was assumed to have a,

h negative reactivity of 10 dollars, an assumption that is" j, , representative of a shutdown with all rods inserted. The results
of the calculations are presented in Table 1.8-2. The cymbers in.,

'^
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( the table refer to the time in hours required to increase the
flux by I decade. For example, with a leak of 5 gpm, it takesa

100 he to increase the power from 5 x 10-s percent to 5 x 10-7
percent, and 10 he to increase it from 5 x 10-7 percent to
5 x 10-* percent.

*The reactor is suberitical and the neutron level is given by |

Neutron level = S x M, |

where S is the source strength and M is the multiplication which
is given by

,

M = 1/(1-k). |
.

For k = 0.9, M is 10; for k = 0.99, M is 100 and so forth. For
criticality, the denominator approaches 0, as k approaches 1.0.
Thus, the calculation model used the above equation to calculate
relative neutron flux levels for a suberitical reactor until the
reactor was near critical; then the critical equation of power..

F with excess reactivity was used. Reactor power is directly
proportional to neutron level.

.

The increase in reactivity toward criticality can be terminated
, by actuating the SLCS. Operating procedures provide for

refilling the SLCS tank with borated water soon after its
actuation. A second actuation of the SLCS would cause a decrease;

I in reactivity because of the high concentration of boron in the
injected SLCS fluid relative to that in the leaking fluid
(nominally 400 ppm). The sensitivity of the detector must allow

L adequate time for the operator to act. Ten minutes is considered
sufficient time for operator action for accident prevention and
mitigation.

*

|

Table 1.8-2 shows that the detector sensitivity (i.e., lower

j range) requirement is a function of leak rate and therefore, of
reactivity-addition rate. On the basis of a 20-gpm leak rate,
Table 1.8-2 shows that a detector that is on scale within 3
decades of the shutdown power would allow 0.18 hr (10.8 min) for
operator action before reactor power increased another decade. A
total of 0.36 hr (21.6 min) would be available for operator
action from the time the indicator comes on scale to the time r
reactor power reaches 0.5 percent of full power.

( -

.
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(._. The 20-gpm leak rate, which was assumed to continue for 27.75 hr,
was used to define the sensitivity of the detector. It should be
noted that the assumed leak rate, extended over the 27.75-hra

i period, would result in a loss of inventory so large that it
I would be detected by the operator. Moreover, detection of the

i reactivity addition caused by this gradual boron dilution will be
noted via boron concentration sampling and measurement. Again,

i the conservative 20-gpm leak rate was used only to obtain a
mechanistic and conservative approach for selection of instrument,

sensitivity.'
,

i

An absolute criterion for the lower range iteludes consideration
: of the neutron source level. The use of tl* neutron level 100

days after shutdown is conservative. Condicions would be stable
and controllable 2 days after the emergency shutdown, as the
core-decay heat is at a low level and the boron monitoring system,

'

is functional. The actual neutron level will vary with fuel
design, fuel history, and shutdown control strength.
Measurements of shutdown neutron flux (with all rods inserted) at
two BWR reactors show readings of 30 to 80 counts /sec
(1000 counts /see corresponds to 10-s of full power).

;

Measurements on other BWR reactors and for different fuel
histories would show some variation, but those variations would
be small compared with a criterion that is concerned with units

f
of decades.

I

Regulatory Guide 1.97 classifies the instrumentation for
measuring a variable as Category 1 on the basis of (1) whether it'

is a key variable (defined in Section 1.8.1.75.3), and (2) its
importance to safety. Neutron flux is the key variable for
measuring reactivity control, thus meeting the requirement of
criterion (1). The degree to which this variable is important to
safety is another consideration. The large number of detectors
(i.e., source-range monitors and intermediate-range monitors)
that are driven into the core soon after shutdown makes it highly
probable that one or more of the existing NHS detectors will be

| inserted. On the other hand, there is little probability that,

i there would be, simultaneously, a need for this measurement (in
terms of operator action to be taken) and an accident environment

| in which the NHS would be rendered inoperable. Further, the

operator can actuate the SLCS on loss of instrumentation.

|
| A rigorous Category 1 requirement is not justified when the

purpose and use of the measurement are analyzed as they relate to'

the criterion of "importance to safety." A Category 2
classification of this variable fully meets the intent of
Regulatory 1.97.

(
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( A rr.nge from 5 x 10-s percent of full power (within 3 decades of .

]
the neutron flux level 100 days after shutdown) to 100 percent of.

full power is recommended. It is concluded that a Category 2
i
I classification is responsive to the intent of Regulatory 1.97.
,

As defined in this issue, instrumentation for long term
. monitoring of the lower end'of the Regulatory Guide 1.97

specified range is only needed during an anticipated transient,

without scram (ATWS) event. ATWS events do not require the
t

I consideration of loss-of-coolant accident (LOCA) conditions. It
is estimated that the environmental conditions existing during an
ATWS event would be similar to the environmental conditions
existing during normal operation, at least in the short term
during operation of equipment such as the SRM and IRM drive ,

mechanisms. Further, ATWS mitigation features have a lower
importance to safety than safety systems, making a Category 2
classification for neutron flux instrumentation in lieu of
Category 1 as specified in Regulatory Guide 1.97, more
appropriate and more consistent with the requirements applicable
to other ATWS mitigation features.

It is the HCGS position that since the HCGS neutron flux
instrumentation consists of a large number of neutron monitoring.

channels (4 SRM, 8 IRM, and 6 APRMs plus individual LPRM~
,

channels) of proven high reliability, designed to operate in
environmental conditions similar to those postulated to exist
during an ATWS event, and since the ATWS mitigation features have
a lower importance to safety than safety systems, a Category 2

! classification for neutron flux monitoring instrumentation is

( justified and the existing instrumentation at HCGS is
satisfactory for this monitoring function without modification.

1.8.1.97.4.3 ISSUE 3 - TREND RECORDING |

| -

| The purpose of addressing Issue 3 is to determine which variables
set forth in Regulatory Guide 1.97 require trend recording.

Regulatory Guide 1.97, paragraph 1.3.2f, states the general
requirement for trend recording as follows: "Where direct and
immediate trend or transient information is essential for
operator information or action, the recording should be

l continuously available for dedicated recorders." Using the BWROG
Emergency Procedures Guidelines (EPG's) as a basis, the only
trended variables required for operator action are reactor water
level and reactor vessel pressure.

('
'
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Other variables at HCGS are recorded as identified on Table
7.5-i.

|

1.8.1.97.4.4 ISSUE 4 - VARIABLES B8 AND C6 |

|
| Regulatory Guide 1.97 requires Category 1 instrumentation to

monitor drywell sump level (variable B8) and drywell drain sumps
level (variable C6). These designations refer to the drywell
equipment and floor-drain tank levels. Category 1
instrumentation indicates that the variable being monitored is a
key variable. In Regulatory Guide 1.97, a key variable is
defined as "... that single variable (or minimum number of
variables) that most directly indicates the accomplishment of a
safety function..." The following discussion supports the HCGS
position that drywell sump 1cvel and drywell drain-sumps levels
should be designated as Category 3 instrumentation requirements.

The HCGS drywell has two drain sumps. One drain is the equipment
drain sump, which collects identified leakage; the other is the

i.

floor drain sump, which collects unidentified leakage.'

!
"

Although the level of the drain sumps can be a direct indication
of breach of the reactor coolant system pressure boundary, the
indication is not unambiguous, because there can be water in
those sumps during normal operation. There is other
instrumentation required by Regulatory Guide 1.97 that would
indicate leakage in the drywell:

|

| a. Drywell pressure--variable B7, Category 1 |

[

b. Drywell temperature--variable D7, Category 2 |

|

c. Primary containment area radiation--variable C5,|
[ Category 1

The drywell-sump levels signal neither automatic protection
control circuitry nor the operator to take safety-related
actions. Both sumps have level detectors that provide only the
following nonsafety indications:

|

a. Continuous level indication |

(
| DSER OPEN ITD( 26.3 1.8-82 Amendment 7
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'

b. Rate of. rise indication |

c. High-level alarm (starts first sump pump) |
[
|

! d. High-high-level alarm (starts second sump pump) |
'

| .

I Regulatory Guide 1.97 requires instrumentation to function during
| and after an accident. The drywell sump systems are deliberately

isolated at the primary containment penetration upon receipt ofa

~j an accident signal to establish containment integrity. This fact
renders the drywell-sump-level signal irrelevant. Therefore, by:

i design, drywell-level instrumentation serves no useful accident-
, - monitoring function.

The Emergency Procedure Guidelines use the RPV level and the
.

i drywell pressure as entry conditions for the Level Control
Guideline. A small line break will cause the drywell pressure toi

increase before a noticeable increase in the sump level.
Therefore, the drywell sumps will provide a " lagging" versus
"early" indication of a leak.

:
''

( :~
- -

,
~~ Based on the above considerations, HCGS believes that the;

drywell-sump level and drywell-drain-sumps level instrumentationi
should be designated as Category 3, "high-quality off-the-shelf
instrumentation.",

!

1.8.1.97.4.5 ISSUE 5 - VARIABLE C1 |

,'

Regulatory Guide 1.97 specifies that the status of the fuel
cladding be monitored during and after an accident. The
specified variable to accomplish this monitoring is variable Cl--,

'

radioactivity concentration or radiation level in circulating
primary coolant. The range is given as "1/2 Tech. Spec. Limit to-

100 times Tech. Spec. Limit, R/hr." In Table 1 of Regulatory
Guide 1.97, instrumentation for measuring variable C1 is

j designated as Category 1. The purpose for monitoring this
variable is given as " detection of breach," referring, in this

.; case, to breach of fuel cladding.

i
~

The usefulness of the information obtained by monitoring variable
C1, in terms of helping the operator in his efforts to prevent*

and mitigate accidents, has not been substantiated. The j
- ' particular planned operator action to be taken based on

DSER OPD4 ITD4 o2C 3
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< .
,

I monitoring this variable is not specified in the current draft of'

the Emergency Procedure Guidelines (EPGs). The critical actions'

that must be taken to prevent and mitigate a gross breach of fuel'
*

i cladding are (1) shut down the reactor and (2) maintain water
level. Monitoring variable C1, as directed in Regulatory Guide
1.97, will have no influence en either of these actions. The

| purpose of this monitor falls in the category of "informationI

that the barriers to relcase of radioactive material are being .

*

i challenged" and " identification of degraded conditions and their
magnitude, so the operator can take actions that are available to
mitigate the consequences." Additional operator actions to
mitigate the consequences of fuel barriers being challenged,
other than those based on Type A and B variables, have not been
identified.

|
'

n Regulatory Guide 1.97 specifies measurement of the radioactivity
j of the circulating primary coolant as the key variable in
' monitoring fuel cladding status during isolation of the NSSS.

The words " circulating primary coolant" are interpreted to mean
coolant, or a representative sample of such coolant, that flows'

past the core. A basic criterion for a valid measurement of the
specified variable is that the coolant being monitored is coolant
that is in active contact with the fuel, that is, flowing past

i

the failed fuel. Monitoring the active coolant (or a sample *-

thereof) is the dominant consideration. The post-accident'

[ sampling system (PASS) provides a representative sample which can
be monitored.

i .

The subject of concern in the Regulatory Guide 1.97 requirement
is assumed to be an isolated NSSS that is shutdown. This

assumption is justified as current monitors in the condenser off-
gas and main steam lines provide reliable and accurate
information on the status of fuel cladding when the plant is not
isolated. Further, the PASS will provide an accurate status of
coolant radioactivity, and he'nce cladding status, once the PASS
is activated. In the interim between NSSS isolation and
operation of the PASS, monitoring of the primary containment
radiation and containment hydrogen will provide information on
the status of the fuel cladding. The use of a portable gross

gamma monitor on the PASS sample line could likely be used to
monitor primary coolant before the analytical station can be put
in operation (a period of more than 2 hours).

f

! Later in the sequence, the PASS sample can be augmented by area p'

radiation monitors when the RHR system is being used to remove
core decay heat.

'

|

I
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[.' The designation of instrumentation for measuring variable C1i

should be Category 3, because no planned operator actions are*

identified and no operator actions are anticipated based on this
variable serving as the key variable. Existing Category 3
instrumentation is adequate for monitoring fuel cleMding status.

1.8.1.97.4.6 ;SSUE 6 - VARIABLE C14 |

t

Varable C14 is defined in Table 1 of Regulatory 1.97 as follows:
'

" Radiation exposure rate (inside buildings or areas, e.g.,
auxiliary bui'1 ding, fuel handling building, secondary
containment), which are in direct contact with primary
containment where penetrations and hatches are located." The
reason for monitoring variable C14 is given as " Indication of
breach."

The use of local radiation exposure rate' monitors to detect
breach or leakage through primary containment penetrations is
impractical and unnecessary. In general, radiation exposure rate
in the reactor building will be largely a function of
radioactivity.in primary containment and in the fluids flowing in
ECCS piping, which will cause direct radiation shine on the area

(I monitors. Also, because of the amount of piping and the number
of electrical penetrations and hatches and their widely scattered
locations, local radiation exposure rate monitors could give
ambiguous indications. The proper way to detect breach of,

'

containment is by using the plant noble gas effluent monitors.

Therefore, it is the position of HCGS that this parameter not be
implemented.

1.8.1.97.4.7 ISSUE 7 - VARIABLES D13-D17 |

Regulatory Guide 1.97 specifies flow measurements of the
following systems: reactor core isolation cooling (RCIC)
(variable D13), high-pressure coolant injection (HPCI) (variable
D14), core spray (variable D15), low-pressure coolant injection
(LPCI) (variable D16), and standby liquid control (SLC) (variable
D17). The purpose is for monitoring the operation of individual
safety systems. Instrumentation for measuring these variables is
designated as Category 2; the range is specified as 0 to 110
percent of design flow. These variables are related to flow into
the reactor pressure vessel (RPV). "

|

(
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(.' The RCIC, HPCI, and core spray systems each have one branch line-
-the test line--downstream of the flow-measuring element. The
test line is provided with a motor-operated valve that is

, normally closed (HPCI and RCIC also share a motor-operated valve
that is normally open). Further, the valve in the test line
automatically closes when the emergency system is actuated,
thereby ensuring that indicated flow is not being diverted by the
test line. Proper valve position can be verified by a direct *

indication of valve position on th,e main control board.

Although the LPCI has several branch lines located downstream of
| each flow-measuring element, upon initiation of the LPCI, the
i valves in the system automatically line up for proper operation
| and prevent flow diversion by branch lines. Proper valve

position can be verified by the operator using main control board-

i indication of valve position.

For all of t'he above systems, there are valid primary indicators
other than flow measurement to verify the performance of the
emergency system; for example, reactor vessel water level.

Flow-measuring devices are not provided for the SLC system. The

(i pump-discharge header pressure, which is indicated in the control
- room, will indicate SLC pump operation. Besides the discharge

header pressurs observation, the operator can verify the proper
functioning of the SLC system by monitoring the following:

a. The decrease in the level of the SLC storage tank, |
.

b. The boron injection induced reactivity change in the
reactor as measured by neutron flux

c. The main control room motor status indicating lights
(or motor current),

.

>

d. Squib valve continuity indicating lights. |

The use of these indications is believed to be a valid
alternative to SLC system flow indication.

The flow-measurement schemes for the RCIC, HPCI, core spray, and
LPCI meet the Category 2 requirements of Regulatory Guide 1.97.

~
*
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E ( Monitoring the SLC system can be adequately done by measuring the
b above named Category 3 variables rather than the actual flow.'

O
e
C 1.8.1.97.4.8 ISSUE 8 - VARIABLES D26-D30 |

h Regulatory Guide 1.97 states that "The plant designer should
select variables and information display channels required by his;

B design to enable the control room personnel to ascertain the
operating status of each individual safety system and othero systems important to safety to that extent necessary to determine=
if each system is operating or can be placed in operation..."

g The purpose of this analysis was to determine whether certain
_. other D-type variables should be added to Table 1, Regulatory&
* Guide 1.97.
E

N
g Regulatory Guide 1.97 addressed safety systems and systems
b important to safety to mitigate consequences of an accident.

Another list of variables has been compiled for the BWR ing NUREG/CR-2100 (Boiling Water Reactor Status Monitoring during

f Accident Conditions, April 1981). That report and a companion
report, NUREG/CR-1440 (Light Water Reactor Status Monitoring
during Accident Conditions, June 1980), address plant systems not;

g
(' important to safety, as well as systems that are important to,..

g
~ safety. In particular, these reports consider the potential roleF

of the turbine generator system in mitigating certain accidents.
These two reports were reviewed in determining whether the listed-

-
variables (D26-D30) should be added to the Regulatory Guide 1.97

!
list.=

T
m

The NUREG evaluations used a systematic approach to derive aF
E variables list. The basic approach of the analysis was to focus
P on those accident conditions under which the operator is most

likely to be confronted with "and/or" accident conditions whichI
in result in the most serious consequences should the operator fail
L to accomplish his required tasks. This is a probabilistic event-

tree-type of study, and the reports used the sequences of the
h Reactor Safety Study (WASH 1400), and similar studies. The

events in each sequence that involved operator action were
identified; also, events were added to the event tree to includem

-

additional operator actions that could mitigate the accident.I
L The event tree defines a series of key plant states that could

evolve as the accident progresses and as the operator attempts to;
hm respond. Thus the operator's informational needs are linked to
; these plant states.
"

-__

-- .
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( NUREG/CR-2100 is a BWR evaluation undertaken to address
appropriate operator actions, the information needed to take
those actions, and the instrumentation necessary--and
sufficient-- to provide the required information.

The sequences evaluated were: |

Anticipated transient followed by loss of decay-heata.
| removal,
i

b. Anticipated transients without scram (ATWS), |

Anticipated transient together with failure of HPCI,'

c.
RCIC, and IQw-pressure ECCS,

d. Large loss of coolant accident (LOCA) with failure of
emergency core-cooling systems,

Small LOCA with failure of emergency core-coolinge..

F systems.

The Regulatory Guide 1.97 list is based on accidents that result
in an isolated NSSS. The NUREG documents considered accidents
that could be prevented or mitigated by using water inventory and
the heat sink in the turbine plant.

Five of the 15 variables identified in the NUREG, but not in
Regulatory Guide 1.97, are recommended as Type D, Category 3
additions to the Regulatory Guide 1.97 list. Four of these
variables are in the turbine plants the turbine bypass valve

position, condenser hotwell level, condenser vacuum, and
condenser cooling water flow. These variables provide a primary

L
measure of the status of a heat sink or water inventory in the
turbine plant. The turbine-plant systems are not to be classed
as " safety systems" or as systems important to safety. The
addition of reactor primary-loop recirculation as a variable is
also recommended.

HCGS has implemented these four variables plus rea: tor primary
loop recirculation (Variable D26-D30) as plant specific
Category 3 items in accordance with Regulatory Guide 1.97
considerations.

( *

i

*
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Note-that HCGS has implemented variable D29 (condenser cooling ,

water flow) by monitoring the circulating water temperature rise
across the condenser as a positive AT across the condenser
coupled with no decrease in condenser vacuum is an adequate
indication of condenser cooling water flow. ,

1.8.1.97.4.9 ISSUE 9 - VARIABLE E2 |

Regulatory Guide 1.97 specifies that " Reactor building or
secondary containment area radiation" (variable E2) should be
monitored over the range of 10-1 to 10* R/h for Mark I and II'

, containments, and over the range of 1 to 107 R/hr for Mark III
containments. The classification for Hope Creek is Category 2;

; for Mark III, the classification is Category 1.

:

As discussed in the variable C14 position statement (Issue 6),
; reactor building area radiation is an inappropriate parameter to'

use to detect or assess primary containment leakage.
,

|-

Therefore, it is the position of HCGS that the specified reactor
building area radiation monitors are not required for HCGS.

1.8.1.97.4.10 ISSUE 10 - VARIABLE E3 | .

Regulatory Guide 1.97 specifies in Table 1, variable E3, that
radiation exposure rate (inside buildings or areas where access
is required to service equipment important to safety) be
monitored over the range of 10-8 to 10* R/hr for detection of
significant releases, for release assessment, and for long-term
surveillance.

In general, access is not required to any area of the reactor
building in order to service safety-related equipment in a post-

;

! accident situation. When accessibility is reestablished in the
long term, it will be done by a combination of portable radiation
survey instruments and post-accident sampling of the reactor
building atmosphere. The existing lower-range (typically 3
decades lower than the Regulatory Guide 1.97 range) area

|
radiation monitors would be used only in those instances in which
anticipated radiation levels were within measurable instrument i

!

ranges.

(
i

DSER OPEN ITD( [h C[3 1.8-89 Amendment 7

|

|

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



HCGS FSAR 8/84

C.
It is HCGS's position that this parameter was modified to allow
credit for existing area radiation monitors. That is, this'

parameter should be reclassified as Category 3 with the ranges
-

specified on Table 11.5-1.

1.8.1.97.4.11 ISSUE 11 - VARIABLE E13 |
.

Regulatory Guide 1.97 requires installation of the capability for
obtaining grab samples (variable E13) of the containment sumps
and the reactor building sumps for the purpose of release
assessment, verification, and analysis.

,

The need for sampling a particular sump must take into account
its location and the design of the plant in which it is
installed. For all accidents in which radioactive material would
be in the HCGS drywell sumps, these sumps will be isolated and
will overflow to the suppression pool. A suppression pool sample
can therefore be used as a valid alternative to a drywell sump
sample.

The analysis of reactor building sumps liquid samples can be used
for release assessment, as suggested in Regulatory Guide 1.97,

[~, only for those designs in which potentially radioactive water can-

be pumped out of a controlled area to an area such as radwaste.
For designs in which sump pump-out is not allowed on a high-
radiation or a LOCA signal, or in which the water is pumped to
the suppression pool, a sump sample does not contribute to
release assessment. The use of the subject sump samples for
verification and analysis is of little value; a sample of the

( suppression pool and reactor water, as required by other portions i

of Regulatory Guide 1.97 provides a much better measurement for .

'

these purposes. The guidelines recommended by the BWR Owners
Group and GE shall be followed in lieu of Total Dissolved Gas I

'

Analysis. This was agreed to in a meeting between NRC management
(R. Vollmer) and GE (F. Quick) dated December 12, 1983.

See Section 1.8.2 for the NSSS assessment of this Regulatory
Guide.

(
*~
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OUESTION 430.67 (SECTION 9.5.2)

The description of the intraplant and interplant (plant to
offsite) communication systems is ip'dequate. Provide a detailed
description for each communication,tystem listed in Section
9.5.2.2 of the FSAR. The detailed description shall include an
identification and description of each system's power source, a
description of each system's components (headsets, handsets,
switchboards, amplifiers, consoles, handheld radios, etc.),
location of major components (power sources, consoles, etc.) and
interfaces between the various systems. (SRP 9.5.2, Parts II &

i
III)

RESPONSE
*

.

Section 9.5.2.2 has.been revised to include additional
/n e/u//nydescription for each communication systemj

affsift. Communicdtons sys fem.s an/ power /snff ;a.s .
.

,

'
.

.

.

1

:
'

.

i.

S

:
!

4

I
'

-

' '
/[.5

.

' 430.67-1 Amendment 4
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"Nerge-Isolate" capability for the plant and refueling platform'

PA systems is provided at the communication cabinet located in
the main control room.

The telephone system of Section 9.5.2.2.2 can be patched into the
PA system page channel to enable communications to be conducted
between telephone and PA handset locations.

| The radiation alert signal and the fire alarm signal are
transmitted over the paging channel of the PA system, overriding
its normal use. The PA system is fed from an uninterruptible
power source, as shown on Figure 8.3-11. <

.

DELFTdf
9.5.2.2.2 Telephone System ,

. las GR.T 'A".

f The automatic telephone system is furnished and maintained by the
New Jersey Bell Telephone Company. The system has a capacity of

4

approximately 300 lines. The power su'pply for this system
consists of an independent charger and battery with a capability
of operating the entire plant telephone system for a minimum of
8 hours after a loss of the normal ac supply. Direct lines,'

i including the emergency notification system (ENS) to the Nuclear
Regulatory Commission offices, are po /ered from a station

- inverter to ensure continued direct communications during loss of
cffsite power (LOP). Drawing Number E-1467-0 (drawing referenced*

i
in Section 1.7) illustrates the location of the components in a
riser diagrammatic form.

9.5.2.2.3 Two-Way Radio Communications System

Two radio communication systems are provided. One System is for
.

security personnel use and it is described in Section 13.6. The'
1

other system is for station personnel use as described herein.
This radio communication system serves as an alternate
communication system to the public address and the telephone
systems. This system consists of three remote control consoles, ;

a primary and a backup base repeater stations with manual
switchover provision, handheld transceivers (radios) and antenna ;

divider network with antennas and transmission lines distributed
throughout the power block.'

.

The radio system is used by the fire brigade, described in Section
9.5.1.5.2, and by other station personnel. However, during the*

preoperational testing phase of the plant, the radio system is
';

,

: used by startup personnel. The radio system also has interf ace
,

s, capability for connection with the Sales radio system.

9.5-65 Amendment 4
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The telephone system at Hope Creek is a Private Automatic
Branch Exchange (PABX) supplied and installed by the tele-
phone company. . The system is equipped with the latest soft-
were package and dual processing for back-up reliability.

Hope Creek primary communication paths entering the PSE6G
Network, including the EOF (Emergency Operations Facility),
will be through PSE&G's private Microwave System. The lines j
to the corporate headquarters in Newark and the Salem EOF ,

Iwill be routed "first-choice" through the PSEEG Microwave
system. PSEEG's microwave is equipped with its own battery
chargers and emergency 8-hour batteries, and backed up with
UPS (Uninterruptable Power Supply) and diesel generator.

Communication channels may also enter or exit Hope Creek
Generating Station via the PSE&G Network through two addi-
tional paths, proviced by the telephone company. These

', paths are Salem Generating Station Switch (PABX) tie lines
and an alternate back-up path. The Salem path will be the
primary path, entering the Salem C.O. (Central Office tele-
phone company) through either a hardwire link or the tele-

,

phone company's microwave system. The Salem switch also has*
,

direct link to the EOF and PSE6G's Central New Jersey -

office (Moorestown). The alternate.back-up path will be a
direct link to access the PSE6G Network without the use of
the Salem station switch or telephone company Salem C.O.
The Salem Generating Station switch (PABX) is equipped with
a UPS system and diesel generator. The Hope Creek switch
(PABX) will also be equipped with a UPS system and diesel
generator.

Upon f ailure of telephone equipment or in-or.oegency- s4tus-
tions, necessary telephone communications for pertinent per-
sonnel will be maintained. These communication channels

| will be available in the form of Newark Centrex extensions
via Microwave which will be placed at strategic locations. '

!

!
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00ESTION 430.79 (SECTION 9.5.4)

Discuss the means for detecting or preventing growth of algae in
the diesel fuel storage tank. If it were detected, describe the
methods to be provided for cleaning the affected storage tank.
(SRP 9.5.4, Fart III)

<

RESPONSEi

The diesel fuel oil storage tanks are provided with manholes for
inspection, as described in Section 9.5.4.4.

''

,

.
'

.. .
,

.

|

|

|

!

|
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00ESTION 430.113 (SECTION 5.5.5).

Figure 9.5-23 of the FSAR shows the fuel injector coolingThe
subsystem of the diesel engine cooling water systems.
drawing shows the flow of cooling water to the fuel injectors as
going from the hot leg (inlet) of the intercooler heat exchanger430.110
through a three way thermostatic valve (refer to requestthrough the fuel injectors and to the
for purpose of this valve)The line is labeled 8 gym at 1200F. Preheatingl
expansion tank. '

during standby conditions to enhance first try startingreliability of the emergency diesel generator is not provided fo?Insufficien-this intercooler and injector cooling water system.
data and description is given on this system (See Request I

to determine the purpose and adequacy of the system.

appears from the drawing that instead of cooling the fuelinjectors the purpose of the system is to preheat the diesel fue
430.100)

Provide theoil prior to injection into the cylinders.
following

Describe the purpose of the fuel injector portion in theSince the hot leg ofa. diesel engine cooling water system.
the cooling system would normally exceed 1200F, justify thC
design of the system as described above or correct thedesign and justify why preheating is not provided to this
portion of the diesel engine cooling water system during
standby operations to enhance'first try starting
reliability,

Justify why preheating of the balance of the intercooler ag
injector diesel engine cooling water system during standbyb.

conditions to enhance first try starting reliability of thc*

diesel generator is not provided.
for conditions when preheating may be(See Request 430.145

necessary) (SRP 9.5.5, Part III).
!

RESPONSE

The injector cooling system furnishes cooling water tg
the fuel injector nozzles. This cooling water |a.

!

functions to extend injector nozzle life by removing'.

the heat resulting from fuel oil combustion.r

The optimum water temperature for cooling the inject 6Hotter water from the jacket-

nozzles is about 1208F. .

water syrtem is mixed with cooler water from theintercoolerwatersysteminthethermostatic3-way[TP
.

-

'

proportioning valve to maintain this temperature. mixed water is then directed through headers on the t.

'

cylinder banks to the injection nozzles on eachThe water then flows into return headers 1
.

; cylinder.,

430.113-1 / Amendment
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'

l' each cylinder bank and is pfped to the jacket water
espansion tank, returning to the jacket water and
intercooler water systems through the pump surge lines.

The purpose of the system is not to preheat the fuelb. oil, but to cool the injection norrles as described in i

part (a). Thus, the system is not required to operate )
i

during standby operation.
g

B The manufacturer has confirmed that the first try
'

e, starting reliability of the diesel generators is,

unaffected by the intercooler's initial cooling water
tempereture, and as such, does not require cooling

| water preheat during standby conditions.'

'

t

I
;

e

f

.

.

.

|

Amendment 4430.113-2
|
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00ESTION 430.123 (SECTION 9.5.4)

Diesel generators in many cases utilize air pressure or air flow
devices to control diesel generator operation and/or emergencyThe air fortrip functions such as air operated overspeed trips.
these controls is normally supplied from the emergency dieselProvide the following:generator air starting r/ stem.

Expand your FSAR to discuss the diesel engine controla. functions supplied by the air starting system or any
The discussion should include the mode ofair system.

operation for the control function (air pressure and/or
flow), a f ailure modes and effects analysis, and the ;

necessary P&ID's to evaluate the system. |

)

Since air systems are not completely air tight, thereb. Theis a potential for slight leakage from the system.
air starting system uses a non-seismic air compressor

.

to maintain air pressure in the seismic Category I airIn case of anreceivers during the standby condition.a seismic eve.nt, and/or loop, the air in the |accident,
air receivers is used to start the diesel engine. ;

'

After the engine is started, the air starting system
becomes non-essential to diesel generator operation
unless the air system supplies air to the engine

In this caee the controls must rely on thecontrols.air stored in the air receivers, since the air
compressor may not be available to maintain systemYour air starting system is used
pressure and/or flow.
to control engine operation, with the compressor not
available, show that a sufficient quantity of air will
remain in the air receivers, following a diesel engine

to control engine operations for a minimum of
start,
seven days assuming a reasonable leakage rate.

(Refer to Request 430.64 for additional control air(SRP 9.5.6,requirements on diesel engine restart)
Part III)

|

| RESPONSE

have been revised to further(
Sections 9.5.6.2 and 9.5.6.5 Ther?

describe the standby diesel generator air starting system.
'

are no control functions, supplied by the starting air systems,.

which affect the continued safety-related operation of the diesoA failure modes used effects analysis and a-

; generator units.
system schematic are provided in Table 9.5-10 and onThe only control function, other

'
, '

Figure 9.5-26 respectively. 430.116), 6
.

than starting the units (Reference Question responseThis function is not part of the safety-
to shutdown the unit.related operation of the unit and is discussed in the response G

Amendment (430.123-1-

|
-

,
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Since the only cont'rol functions are the
starting and stopping of the units, the seven day analysis is notQuestion 430.121.

It should be noted that excessive receiver leakage
without compressor recharging would result in a low pressureapplicable.

alarm which in turn would indicate a trouble alarm in the controlfor a detailed discussion of airSee Question 430.122room.receiver capacities. -

_

&
.~ ~ . L &w

. sM:
f

( 5%gg
IPM. ( W%W q

( -
'

i t

Other than for shutting down the engine (which function is not signif can -fi that
to starting and operating the diesel), there are no control funct onstat,fon

require air from the starting air system. 4There Ts an instrumenfunction, but operation (or f ailure of operation) of these instruments w
--

ill

f tarted.W
not impair the function of the diesel engine, once it has been s

(Mt) 5 some
we4havejrovided are Me same. at requi e fF[Ngk all f the d of thermostati$/ valves uir _.,.nts. :g: M

codtrol unctions opera
Thif is deteret

y indivi
- pec r

function.
p$itrol/ air. joes not r/ quire air f -
c

\
M J '

ik
.

'

.

t .

.

I
!

.
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QUESTION 430.136 (SECTION 7.5.5, 9.5.7)

You state in the FSAR that cooling to the diesel engine cooling
water systems and the lube oil system is provided by the Safety
Auxiliaries Cooling System (SACS). Figures 9.5-23, -24 and
9.5-27 of the FSAR show the intercooler heater exchanger, the
jacket water heat exchanger and the lube oil heat exchanger
connected in series with the SACS providing cooling to the
intercooler heater exchanger.first and the lube oil heat
exchanger last. Other plants with the same type of engine design
have the lube oil heat exchanger cooled by the diesel engine
jacket water system. Rather than' cooled by a service water
system or have a separate independing connection to the service
water cooling system. Justify that your design of having the
lube oil heat exchanger in series with the cooling water heat
exchangers, will adequately cool and maintain lube oil
temperature within manufacturer's specifications during engine*

operation. (SRP 9.5.7, Part I, II, and III)

RESPONSE

-
.

.

;

tisthemanufacturer'sdesigntohavethe[ntercooler)(eat
changer, the ,d by the series arrangement shown in the referred 7hcket )(ater)t'est gxchanger, and the Kube fil feat,changer coole

rawings. We pre commitj;ed to supply inlet cooling water to
these,D'ieseTgeneratorfoolersinaccordancewiththe;

manufacturer s requirements gthese requirements are shown.in .

Table 9.2-4. '-

Colt confirms that 95'F inlet temperature of cooling water is adequate'

for proper cooling of this unit. The series system as outlined (inter-
cooler heat exchanger, jacket water heat exchanger, and finally, eve! /m/t.c
he.at exchanger) is the. manufacturer's standard designf,
. . . . . . .

c ,se. heat exchanger has been sized for the expected water
x.

Thej
temperature at the outlet of the jacket water heat exchanger.

Gese M Mosea S8(e
c *' 'W' CalTs 's

Hope Creekpjs not7different than allfh the other
d,$ $ d uses.

" standard" design. Some other have been different as a result of either
specification requirements or pecific site requirements.

In all cases,

Colt analyzes the specific equirements and sizes all heat exchanger equip-
'

ment accordingly. A

430.136-1 j/ Amendment 4'

7/
;
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OUESTION 430.137 (SECTION 9.5.7).

You state in Section 9.5.7.1 of the FSAR under specific design
criteria that the temperature of the lubricating oil is
automatically maintained above a minimum value by means of an
independent recirculation loop including its own pump and heatertoenhancefirsttrystartingreliabilityoftheemergencydiesefThe rocker aregenerator when in the standby condition.
lubrication system is an independent subsystem of the diesel lube
oil system which is connected to the main system by a float valvdFrom the information available)in the rocker are oil reservoir.it appears that the lube oil in the rocker are lubrication systen'

will never be preheated unless the oil level is low enough toIf this is the case what means have you
open the float valve.provided for preheating the rocker arm lubricating oil or justifj| -(See request 430.145 for; why preheating is unnecessary. (SRP 9.5.7,conditions when preheating may be necessary.)'

Parts II and III)

RESPONSE
,

*

ot [ pre-heated T isThe rocker arm lubricating oil edgine manufacturer , sed

system was designed by the diesupon their many years of experience, they have determIn&d thaty'

2 r. . $ %e' -

g . L _ _ ^; i r.; . " . . l. . .2 Lmanufacturer's recommendation is that the rocker are prelube puo
4

be run once a day for 5 minutes as is discussed in response to
Question 430.130. s

s _s 3 (g.Jer g,) n % q s 0 s oc A w a-

4. . . .y_ . A ,,;4 m( e- . -
F

1
<

| .

.

N
7he rocker arm section of the engine is insensitive to oil viscosity. The f

rwe ,

main requirement is that there be a supply of oil. The rocker are area 'ts /
heated by its prpxjaity to the cylinder heads which are part of the jackay .

. -

* * *' **

water, system.i,,.

.
s

~

!

.

.

430.137-1 Amendment,
-

S
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.

OUESTION 430.138 (SECTION 9.5.7)

In Sections 9.5.7.3 and 9.5.7.5 of the FSAR you discuss the level
alarms associated with the lube oil system. You state that "the ,

rocker arm lube oil reservoir level is monitored for high level !

and the level is maintained by a level control valve." No

mention is made of a reservoir low level alarm. A failure of the
level control valve to maintain lube oil level in the rocker arm
reservoir could result in inadequate or no lubricating oil for
the rocker arms, leading to diesel generator unavailability
and/or failure. This is an unacceptable condition. Provide a
low level alarm for the rocker arm lube oil reservoir.

! (SRP 9.5.7, Part III) ,

t

e

i RESPONSE

The rocker arm lubrication system is also monitored by a rocker
4

1 arm lube oil pressure low switch (KPLA), which would initiate an
alarm in the event that insufficient pressure is available in the
rocker arm lube oil system due to any of the following causes:

a. the filters are plugged, |
''

b. the system has run low on oil level due to malfunction of
'

the automatic level fill valve,'

,

c. the engine driven pump (or its drive) has failed. |t'~ '

Upon the alarm, the motor driven rocke.r are lube oil pump is also
started. If the problem was caused by a or b, the operator must I'

take appropriate action.

The function of the high level alarm switch is to alert personnel
that: ,

'

a. Fluids other than oil, such as a fuel oil leak at an
injector, or a water leak in the cylinder head (between the
jacket water system and rocker arm lube oil drain system)
have entered the rocker arm lube oil system.

b. The lube oil supply. valve (float valve) has malfunctioned
(open).

In either case, the operator must investigate and remedy the
problem. Therefore a low level alarm for the rocker arm lube
oil reservoir is not required.

I

( l
-

\ t/'

/ 2,'

< .

! 430.138-1 Amendment 6-
,

i

'
i
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It is Colt's position [that the [ocker/frmgow jdbe pil gessure Marm is
. .

sufficient to determine a probl in this system. The unit could probably - - - - - -_ . . . . -
,

run for several minutes with a w[ressure" 'as long as there was someI
jf , pressure to maintain flow. ___.. _ .

,,

)/ .
P-- admit oil, oil could be added to the tank by hand. This is basically a

__

,/ If the loss of pressure was caused by a failure of the float level valve to _
--

.|f) I closed system and the rate of oil consumption is very low.
), _; - - - -
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QUESTION 430.145 (SECTION 8.3.1, 9.5.6)
.c _

Diccol g:nsectora for nuclear powar planto chould be ccpable of
operating at maximum rated output under various cervice
conditions. Under no load and light load operations, the diesel
generator may not be capable of operating for extended periods of
time under extreme service conditions or weather disturbances
without serious degradation of the engine performance. This
could result in the inability of the diesel engine to accept full

- load or fail to perform on demand. Provide the following:

a. The environmental service conditions for which your
diesel generator is designed to deliver rated load
including the following:

Service Conditions

(a) . ambient air intake temperature range oF

(b) humidity, max-%'

b. Assurance that the diesel generator can provide full
rated load under the following weather disturbances:

(1) A tornado pressure transient causing an
atmospheric pressure reduction of 3 psi in
1.5 seconds followed by a rise to normal pressure
in 1.5 seconds.

(2) A low pressure storm such as a hurricane resulting
in ambient pressure of not less than 26 inches Hg
for a minimum duration of two (2) hours followed
by a pressure of no less than 26 to 27 inches Hg
for an extended period of time (approximately
12 hours).

c. In light of recent weather conditions (subzero
c temperatures), discuss the effects low ambient

temperature will have on engine standby and operation
i

l and effect on its output particularly at no load and
light load operation. Will air preheating be esquired
to maintain engine performance? Provide curve or table
which shows, performance verses ambient temperature for
your diesel generator at normal rated load, light load,
and no load conditions. Also provide assurance that
the engine jacket water and lube oil preheat systems
has the capacity to maintain the diesel engine at
manufacturer's recommended standby temperatures with
minimum expected ambient conditions. If the engine
jacket water and lube oil preheat systems'. capacity is
not sufficient to do the above, discuss how this

!
_

430.145-1 . Amendment 6
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,

equips nt will b3 cointoined at recdy otcnd-by stotus
A ., with Dinicun cabiont tcaperature.

d. Provida the canufacturcr's design data for tmbient
pressure vs engine derating.

~

e. Discuss the effects of any other service and weather
conditions will have on engine operation and output,
i.e., dust storm, air restruction, etc.
(SRP 8.3.1, Parts II & III; SRP 9.5.5, Part III,
SRP 9.5.7, Parts II & III; and SRP 9.5.8, Parts II &
III)

|

I
R'ESPONSE

a. The environmental service conditions are: |

(a) Ambient air intake range: outdoor
winter -40F RH 25 to 95%
summer +1020F RH 25 to 95%

(b) The diesel engine is not sensitive to humidity. The
unit will tolerate, with no effect en load capability
or rating, any relative humidity from 0 to 100%. -

b. 1&2, & c. Engine Rating / Capability During Adverse Weather -

Conditions
1

Engines are rated on a basis of the long term effects on the
life of the engine due to altitude, ambient temperatures,
and so forth. Hurricanes and tornadoes are considered short
term conditions and are of no co' sequence to the rating or
capability of these units.

The diesels are designed to operate over the full range.of
operating loads under the environmental conditions described
in part a.(a) & (b).

d. A curve of the 12CR.PC2 class engine derating for ambient
pressure (altitude) is attached (Figure 430.145-1-). It|

! should be noted that this curve is applicable on the long
! tarm basis - altitude derating - and is not applicable to

short term phenomena such as tornadoes, hurricanes, tropical
storms, or other weather depresssions.

e. The diesel engine manufacturer confirms that as long as the
unit is adequately maintained (air intake filters kept
cleaned, etc), there are no other conditions adverse to the
engine.

;
' k

s_

430.145-2 Amendment 6
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00ESTION 430.149 (SECTION 9.5.8)
,

Figures 1.2-35 through 1.2-39 show the routing of the diesel
engine exhaust system from the diesel generator room to the roof
of the auxiliary building. The figures show that the exhaust
mufflers for all the diesel generators are located in a common
corridor (Elevation 102'-0") and that the exhaust stacks pass
through the following areas:

,

1. Remote D/G control and vital switchgear areas
(elevation 130'-0")

2. Vital battery control rooms (elevation 137'-0")

3. Switchgear HVAC Area (elevation 163'-0")
-

.

- 4. Diesel and control rooms HVAC area (elevation 178'-0")
-

| The exhaust system is considered a high energy system by virtue
,

of temperature. A exhaust system pipe breek in any one of these' ,

areas and a single active failure in one of the other' diesels or
just pipe break in the exhaust system in the muffler corridor,
switchgear HVAC area, or diesel and control room HVAC area could
result in an inability to shut down the plant.

The figures referenced above do not clearly show or decribe the
diesel engine exhaust stack enclosures. Describe the stack
enclosure in each of the areas noted above and show that anexhaust stack break in any one of these areas will not result in
the inability to shut down the plant or result in failure or
unavailability of all diesel genera, tors. (SRP 9.5.8, Parts II

and III)

i RESPONSE -

As discussed iri response to Question 430.82 the SDG combustion
air exhaust system is not classified 3s high energy system.
Therefore a high energy pipe break # not considered.

The exhaust stack which passes through the areas mentioned in the
- above question is designed to Seismic Category I requirements, as

db-t#8Ediscussed in Section 3.7. I' i:
'- ; r-if:f "f*h _

q lin::.'; :titi e;...;; as shown on Figures 1.2-35 through 1.2-39s.|,
y .to minimize heat rejection and noise in the areas through which430.M9-t

. .t - it passes.

N
'!I

t .'

I 4?'S
1

i
! 430.149-1 Amendment 4
:
!

'8 . . - . - _.. _ .. .. .. . .. .. . . . _ . . . . . . .
. . . . . . . . . . . . .

,

... -



m ,

.
.

*

,%.

%

I

fh*|Y. . . . .

.

44 -A/g AM pr~L xA~s
. . .. . -- . . .

.

. . .

f, n. ,9 .

a

e

t

#
* - _ _ U- - -

,

.N ' m f!L=

!

x A N A ... -
.

/

.

I

i

.

'
. ..

e

e .

4 b

e 8

.

|
- -

!
.

;< .

t, .
.
I

* .

'J
.

.

9

- i

!:. .. ... .... .. . . . . . . _ . . . . . . . . . _ . .

..... . _ . . .. _. . . _ . . ..
,

,



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

., . , - . -, -,i--._ :|, , _ _ . , _ , .
,,,, .

f3 W|... ,

L ;_ . s g m u.
' " ;

|
--

i. --, ,
.

s '

,. , .|| !|_j]
-

.
_ _

/ V C ) '.*
1-- g p ;

+-4 :. , -
i.! a, a , , ,.e ..

.

*

g.a q, e
g 'g @op4,q:ggg.& -

| _ u,m .2 .

n s, i a

en .i,gi v -

j
.

,

,,t
., .n1 n __ si.m,

|,% gg 4 --- , ! -s~,g gg a p. g.tt i+ 1 Ed._8

, ,

!,f\ j' QM-- ! g8 h *
ailI et| :

g j,.

g GN, ,7. -_m_- _ . e._3- = a _-y ., s

? O
- |b N'- ' ' '

5

8 3 i . . !gd 4 m a' Wp- 3 4
d'

g ,

7~.Oh gg
!

* -

y .

-

e

i % o g, - o. eg- i1:
t. _: /

.

i -uge}
-~- i

I i,
.

,

A
,

' * 4r i. g
i . --,~~ t g e- -

.r i = ~r~ --
|,iI! h, q, | |

-
-

iM O i he 3g ;_

, ! j ; - %g n s
- <-.

..: _. . . ] n O i ! Y@ l-)Y !) >.LI
_1| q|

.

o m --- .

i r.1>

{!| 'i,.fg!)I
e,3

p ,- s' . -

s| er |
' -se ;

h e&'TPO 6 _em 1,
ij g;h i e

i*ge . q Bi
Li ek,3

n -

.i i . -+ c t. .

.
i i ai g|1 i,

,.:. m_ m g -
,

ei f |k_ T I l, 60 ! !g - i !!!.i !!
'

-}'[g ~-y,,. .,.,

{.gg { H {!, t4 ^]j- ! i. . n =, jpI
j <

,

s

. y'h
. <

j 's 4 !*. T
~

i ,,!,f el j i
L |8,, i L

- - - -

9 m,
_ <.: a _

y 4
-

.. _,

m/_ ,
4* 3

2 ' >- P Miisii'll y ,!1h.q !.
. o, ,

g 'g' ... - g_ q
PJ j t 2 (j, l i 3 .-y. g,c

'

_, #

_

-- 0 - - O |g
w ., . . . .. ._u. ....... ,

3
.

I
_ 13 Aff_i fk JL Y Y 'ij . ' bj;,bll 1ki o

'

1 -
.



| .

!
.

,,

Response to NRC Audit Revised Response
Revision 1,

Meeting Date: January 10, 1984 6/30/84
|

Question No.: A-3

.

QUESTION: Provide comparison between basemat response spectra
and regenerated response spectra at basemat.

RESPONSE: Comparison of spectra for 2% damping was provided in
. -

the original response for both SSE and OBE cases.
,

ADDITIONAL
INFORMATION
REQUESTED: Provide the same comparison for 5% damping value.

RE5p0NSE: The attached two figures provide the comparison between
the response spectra of the defined input motion and
regenerated response at the basemat elevation. These
spectra were generated for 5% damping. Figures 1 and
2 show the comparison for the SSE and OBE events,
respectively. The spectra for the input motion at the
basemat level is obtained from section 3.7.1.2 of the
Hope Creek FSAR.

Comparison of the response spectra for the input motion
versus the R.G.1.60 spectra is provided in respense
to NRC question 220.20.

|

A 12 Hz. cutoff frequency has been used in these analyses.
As observed from the attached figures, the match between
the two spectra are adequate below the 12 Hz. cutoff
frequency. The adequacy of the 12 Hz. cutoff frequency
is addressed in a separate response to Question A-12|

'

from the audit meeting on January 11, 1984.
;

l
1

|

|

!
t

.

I
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Response to NRC Audit Meeting Revised Response :
,

*
'

Revision 1
.

Date: January 10,1984 6/30/84

Question no.: A-4

.

QUESTION:
Describe method of establishing rocking time histories
R(t).* .

RESPONSE:
Method is described in original response to this question.

ADDITIONAL
INF01URTION
REQUESTED:

Provide mass participation factors for the first few
modes of thi structure, including the dumy modes for
rocking. Also provide a comparison of tha response
spectra for the input versus the response rocking' time
histories at the location of the dumy large rotationalH

L
| mass.

RESPONSE:
Table 1 of the attachment to this response sumarizesI

the mass participation factors for the first 10 modes
of the Reactor Building, Unit 1. Note that as indicated
in the original response, mode 1 (period = 200 sec.)
corresponds to the dumy rocking mode about E-W axis
and mode 2 (period = 150 sec.) corresponds to the dumy
rocking mode about N-S axis.i

|.
It is observed that for the x-direction earthquake (i.e.,i

N-S translation and rocking about E-W axis) the mass
participation of mode 1 is neglible c ared to true
structural modes (about an order of 10- lower). Similarly
for the y-direction earthquake (i.e., E-W translationi

and rocking about N-S axis) the mass participation ofTherefore,'

mode 2 is considerably lower than other modes.
these dumy modes do not participate in the actual response
of the structure.

| Furthermore, to verify this point a comparison of the
response spectra of input versus response time histories

'

at the location of the dumy large rotational mass point(
Asis provided for rocking motion about the E-W axis.

the two response spectra are identical at all frequency
points, it is concluded that the inclusion of these
dumy modes has no influence on the response of the

'

structure.

I

Page 1 of 3

:

I
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TABLE 1

Mass Participation Factor
1

Mode Number Frequency (CPS) X-
~

1.2559E-01
1 .005 - 6.8925E-08

- 1.8687E-07
2 .007 2.2572E-01

- 1.7198E+01
3 2.731 - 6.7145E+00

1.3645E+01
4 4.100 6.5590E+01

4.4283E+01,

5 4.226 - 2.2965E+00
2.2708E+00

6 4.346 - 1.9056E-01
- 5.3500E+01

7 4.414 1.8184E+00

- 2.7781E-01
8 7.092 - 8.7972E+00

6.3203E+00
9 7.103 9.2005E-01

- 3.2680E+01
10 8.821 1.8346E+01

1

l

i Page 2 of 3

l
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ResponOO to NRC Audit
*

.

Neeting Date: January 10, 1984 Revised Response
Revision 1
July 10,1984

..

Question No.: A-ll

OUESTION: , Justify why it is acceptable to use gross concrete
C - section.

* -

RESPONSE: . .

In determination of the seismic response of Hope Creek Category
I structures, gross (uncracked) concrete sections have been
used when calculating the stif fnesses of the concrete structural
elements. The use of gross section properties in this applica-
tion is judged to be reasonable and appropriate based on the
following: ,

1. ACI SP-60 Roccamendations
f The use of gross concrete section properties is consistent
|

with ACI recommendations. ACI publication SP-60 (Reference'

A-ll-1), which addresses response of structures to vibratory-

loads, recommends neglecting cracking and basing sectionj

|
properties on the gross section, but neglecting the trans-
formed area of reinforcing steel. This approach was used ir

|

|
the Hope Creek stif fr.ess calculations.

| 2. Evaluation of Crack Potential under Seismic Wading
.

Major Category I Buildings in the Hope Creek Plant are con-
structed with reinforced concrete shear walls. An evaluatic
was perfonned to assess whether gross cracking of Hope Creef
shear walls could occur during the postulated seismic event.
The lower elevations of the Reactor Building ( approximate
el. 54'), where the shear stresses are the maximum, were
selected for evaluation. The following parameters were use:

'. in the evaluation when calculating the shear wall concrete
strengths (ve):

Concrete compressive strength determined in the 90 da:*
-cylinder tests was used.

ACI 349-76 code criteria (Equitions 11.32 and 11.33)*

were used to establish the cracking concrete shear
strength of the walls.

The evaluation included calculation of the maximum seismic
shear and flexural stresses in the shear walls. The cracki.
concrete shear strength was based on ACI code equation 11.3

'

which considers both florural tension and shear and equatio
11.32 which considers the diagonal tension shear cracking.
The predicted seismically induced shear stresses were lower

1 A-ll-1'

1

l

_ - _ . _ _ _ ._____ _ ... _[_ __ ___
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than the allowable concrete cracking choor otrongth opeci-
j

fled by the ACI code. Thus, it is concluded that the shear,

|- walls which contribute most of the lateral stiffness are not
expected to have gross cracking due to in-plane seismic loads

.
(
|

i 3. Eff ects of Other Loads (such as LOCA)
,

L
Concrete cracking is likely to occur in elements subject to
high tensile or shear stress. Typically, this may occur in

[ reinforced concrete containment structures required to resist'

high LOCA pressures, and in localized compartments outside of<"
containment, due to local abnor:nal loads such as pipe breaks.

:

I
Hope Creek uses a Mark I contaiment system which consists of
a steel containment shell which is separated from the concret
shielding walls, and a steel torus suppression chamber. Sinc
the steel containment is designed to resist the LOCA loads,
the shielding walls will not be subjected to LOCA pressure
loads.

Abnormal loads (due to pipe breaks) in local capartments may
induce out-of-plane flexural stresses large enough to crack
concrete. However, the cracking would be limited to the few
walls and/or slabs in the vicinity of these loads. Fur ther-

more, the localized cracking would not extend through the wal
!

|
thickness. The associated reduction in stiffness in a few
elements would not significantly af fect the overall stif fnese

I

! or response of the entire structure. Furthermore, the conser

| vative response spectrum broadening criteria (FSAR Section
|

3.7.2.5) used by Hope Creek will accamodate any minor shif t
in frequency resulting fra local concrete cracking.

4. Effect on Global Inertia Force
|

The seismic responses of Category I structures includingI

| soil-structure interaction ef fect have been calculated using
the finite element method and independently verified by those
obtained fra the impedance approach (half-space) analysis.
The fundamental soil-structure interaction frequencies of the
Category I structures cmputed using the finite element meth:
range from approximately 3. 5 Hz to 6 Hz. These fundamental

|
soil structure interaction frequencies are located within thet

' " flat" portion of the NRC design spectra (Regulatory Guide
1.60) for horizontal ( 2.5 Hz to 9.0 Hz) and vertical ( 3.5 Hz
to 9.0 Hz) earthquakes. If gross concrete cracking is postu-
lated, the fundamental frequencies of the soil-structure
system are likely to decrease even if the potential increase
in structural damping due to cracking is not taken into con-
sideration. Consequently, the global inertia forces will no-
change significantly. The same conclusion applies if the
seismic responses of Category I structures are caputed usin<
the impedance approach. Therefore, it is concluded that the

change in inertia force due to frequency shift as a result o.
the structuralconcrete cracking will not adversely af fect

design.

A-11-2

|

.



..

, m ..
.

-
.

,

CONCLUSION,
.

Based on the above, it is concluded that the use of gross con-
crete section properties in the Hope Creek seismic analysis is i.

conformance with industry codes and practices. A review of the

plant structures found that seismically induced cracking would t
ainor and localized and would not be sufficient to affect theThus the use of grossgross seismic response of the structures.
concrete sections is reasonable and appropriate.

r .

REFERENCE: A-11-1, " Vibration of Concrete Structures",
Publication SP .60, American Concrete Institute,
Paper SP 60-12.,

.
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Response to NRC Audit Meeting Revised Response
Revision 1

Date: January 10, 1984 6/30/s4

Question No.: A-12

Pick one particular floor to define why particular modes
QUESTION: were selected for development of vertical floor flexibility.

response spectra.

All significant modes below 25.0 Hz were selected fromRESPONSE: the finite element model of the floor slab for development
of vertical floor flexibility response spectra. In general,
three to five modes were included with each mode representing
a particular region of the floor slab.

I For the Reactor Building floor slab at elevation 145.0
feet, five modes were used. Basad on the mode shapes of

. these modes, these modes were detennined to represent five
I

different regions of the floor slab, as shown in Figure
1. These five modes were represented by five single-
degree-of-freedom beam elements in the vertical floor
flexibility model shown in Figure 2.

|.

ADDITIONAL:

INFORMATION Provide the frequencies and mode shapes used to develop
'

REQUESTED: vertical floor flexibility spectra for elevation 145 feet
of the Reactor Building.,

L

RESPONSE: Figure 1 shows the finite element model of the Reactor
Building floor at elevation 145 feet. Regions where the
response of each mode is dominant is also shown in Figure
1.

The frequencies corresponding to these five modes are given
in Table 1. The inclusion of the above modes in the vertical;

floor flexibility model were considered as a sufficientI

i representation of the dynamic characteristics of the floor
slab for this elevation. Examining the mass participation!

factors, among these 5 modes 92% of the total mass
of the floor is represented.

Plots of the five mode shapes along selected radial lines
of the floor slab (see Figure 1) are given in Figures 3a,

'

b, and c. Based on these mode shapes, regions 1 through'

5 were identified on the floor slab.
.

t

!
0
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TABLE 1

Floor Slab Frequencies and Mass Participation
* .

.

;

|-

Mode No. Frequency (Hz.) Mass Participation Factor 1 Total Mass *

( 1 6.31 6.98 33.9

2 7.65 7.34 37.5

i 3 8.53 4.01 11.2

4 11.58 2.86 5.7

5 13.27 2.42 4.1

TOTAL 92.4%

.

|
.

|

<

\ * Total Mass = 143.68 kips -sec2
ft.,

Page 2
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Revised Response
Response to NRC Audit Revision 1

*

Meeting Date: January 10, 1984 July 10, 1984

Question No.: B-5

QL[ESTION: Provide example calculation for combination of N-5.
E-W, and vertical responses.

'

RESPONSE: Example calculation was provided in the original response
to this question.

ADDITIONAL
INFORMATION Provide sumary tables showing the contributions to
REQUESTED: the in-plane response due to out-of-plane excitation

for 3 orthogonal directions. Two tables to be provided
for both N-S and E-W responses.

Tables 1 and 2 summarize the N-S and E-W response due
RESPONSE: to N-5. E-W, and vertical base motions for Reactor Building

UnitJ. SSE case. Tables 3 and 4 provide similar infonnation
Individual contributions and thefor the CBE case.

resultant response maxima using the SRSS procedure
are listed for selected elements in the Reactor Building
mathematical model. As included in the original response,
the out-of-plane response maxima (shear and moment)
were found to have no significant contribution to the |
in-plane response maxima values.

t

*

I
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|
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|

|
I

l

|
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TABLE 1
*

REACTOR BUILDING
'

OUT-0F-PLANE RESPCNSE
SAFE SHUTD0nN EARTHQUAKE

*

Revised Response
Janyary 10/B-5# -

*
-

.

l
.

N-S Response
N-S E-W Vertical '

Element Base Motion Base Motion Base Motion SRSS Rati

Number Variable (A) (B) (C) (D) (D)/(.1'

2 1 2 2 1.0
1 Shear 9.139 x 10 1.746 x 10 2.053 x 10 9.368 x 10*

3 2 3 3
Moment 8.988 x 10 1.663 x 10 2.282 x 10 9.275 x 10 1.0 '

4 2 3 4
7 Shear 1.405 x 10 2.358 x 10 1.324 x 10 1.411 x 10 1.C

5 4 5 5
Moment 9.796 x 10 1.646 x 10 1.856 x 10 9.972 x 10 g,ci

'

3 4

3.182x10|3.490x10|2.180 x 10 1.714 x 10 2.187 x 10 1.C ,
11 Shear 5

1.027 x 10 5.160 x 10 3.383 x 10 1,c -
Moment

4 2 3 4
15 Shear 2.558 x 10 4.188 x 10 1.103 x 10 2.561 x 10 1.C

6 4 5 6
Moment 2.653 x 10 4.347 x 10 1.070 x 10 2.656 x 10 3,c

4 3 3 4
19 Shear 4.502 x 10 2.635 x 10 2.949 x 10 4.519 x 10 1.C

6 5 5 6
Moment 4.933 x 10 2.904 x 10 2.520 x 10 4.948 x 10 3,c

4 3 3 4
21 Shear 5.699 x 10 2.192 x 10 4.310 x 10 5.719 x 10 1.C ,

6 5 5 6
Moment 6.775 x 10 2.881 x 10 3.830 x 10 6.792 x 10 g,c

3 1 2 3
33 Shear 1.523 x 10 5.135 x 10 5.328 x 10 1.614 x 10 3,(

4 3 3 4
T-+nt 2.331 x 10 4.271 x 10 4.800 x 10 2.418 x 10 1.C

3 2 3 3

35 Shear 3.457 x 10 1.018 x 10 1.093 x 10 3.627 x 10 1.(
4 4 4 4

Moment 8.488 x 10 1.374 x 10 1.830 x 10 8.791 x 10 1.(

3 2 3 3

| 37 Shear 9.890 x 10 2.031 x 10 1.022 x 10 9.945 x 10 3,g
5 4 4 5

! Moment 3.518 x 10 1.983 x 10 2.270 x 10 3.531 x 10 3,,

2 3 4

3.156x10| 4.933 x 10 2.417 x 10 3.166 x 10 1.f
4 4 639 Shear

Moment 1.181 x 10 1.984 x 10 7.040 x 10 1.183 x 10 g,,

4 3 3 4
42 Shear 1.280 x 10 1.790 x 10 1.153 x 10 1.298 x 10 1.1

5 4 4 5

Moment 9.634 x 10 3.389 x 10 5.300 x 10 9.655 x 10 3,,

3 3 4

1.471x10|1.515 x 10 2.805 x 10 1.420 x 10 1.547 x 10 1.1
4 5 644 Shear

5.650 x 10 1.020 x 10 1.476 x 10 3,,
Moment'

.

.

.

Note: 1. Units: , Kip, Ft.
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TABLE 2

L REACTOR BUILDING
! OUT-OF-PLANE RESPONSE |

SAFE SHUTD0lm EARTHQUAKE

|
|

' '

Revised Response
January 10/B-5 *

. .
,

. .

E-W Response
E-W N-S Vertical

Element Base Motion Base Motion Base Motion SRSS Rati
Number Variable (A) (B) (C) (D) (D)/(;

|
2 I 1 2

1 Shear 8.829 x 10 1.164 x 10 8.628 x 10 8.872 x 10 g,c,

2 2 2', Moment 8.264 x 103 1.186 x 10 8.103 x 10 8.304 x 10 g,c

2 2 4
7 Shear 1.323x10j 2.203 x 10 8.034 x 10 1.326 x 10 1.C

Moment 8.504 x 10 1.267 x 10 6.400 x 10 8.529 x 105 1,c
2 2 4

1.698x10| 4.092 x 10 3.796 x 10 1.699 x 10 1.C11 Shear
5 4 6

Moment 1.583 x 10 2.653 x 10 6.930 x 10 1.607 x 10 1.C

2 44 2 9.377 x 10 4.919 x 10 1.C15 Shear 4.918 x 10 5.880 x 10
5 4 5 5

Moment 8.257 x 10 1.138 x 10 1.230 x 10 8.349 x 10 1.C

2 3 4
6.499x10| 6.400 x 10 1.204 x 10 6.500 x 10 1.C: 19 Shear

5 5 6|,'H Moment 3.078 x 10 4.853 x 10 1.660 x 10 3.120 x 10 1.C
4' 4 2- 3 7.057 x 10 1.C21 Shear 7.055 x 10 6.283 x 10 1.440 x 10

6 5 5 6
Moment 5.337 x 10 1.837 x 10 1.990 x 10 5.344 x 10 1.C

3.740x10| 1.645x10f1.601x10j 1.C5.216 x 1033 Shear
3

Moment 1.593 x 10 2.022 x 10 3.370 x 10 1.641 x 10 1.C

3.564 x 10j3.491x10| 8.271x10h
2! 35 Shear 1.C7.104 x 10

Moment 6.442 x 10 4.509 x 10 1.240 x 10 6.576 x 10 1.C

3 2 2 3!~ 37 Shear 5.981 x 10 1.188 x 10 7.497 x 10 6.029 x 10 3,c
5 3 4 5

Moment 1.025 x 10 9.354 x 10 2.190 x 10 1.052 x 10 1.C
*

4 2 2 4
39 Shea'r 1.482 x 10 1.707 x 10 4.034 x 10 1.483 x 10 1.C

5 4 4 5
Moment 3.107 x 10 1.200 x 10 3.630 x 10 3.130 x 10 3,c

3 2 2 3
42 Shear 8.162 x 10 1.084 x 10 1.621 x 10 8.164 x 10 1.C'

4 3 3 4
Mnt - 7.449 x 10 6.000 x 10 6.160 x 10 7.498 x 10 1.C

1.055 x 10"5
4 2 2 1.C44 Shear 1.055 x 10 1.284 x 10 2.103 x 10
5 3 4

Moment 2.138 x 10 6.323 x 10 1.350 x 10 2.143 x 10 g,c

i

Note: 1. Units: Kip, Ft.
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TAELE 3-

F

m REACTOR BUILDING
OUT-OF-PLANE RESPONSE

{ -

OPERATING BASIS EARTHQUAKE

'

Revised Response
.

'

January 10/B-5, ,

-

*

-

| |
.

N-S Response
'

N-S E-W Vertical

Element Base Motion Base Motion Base Motion SRSS Ratio

'
- Number Variable (A) (8) (C) (D) (0)/(A)

2 1 2 2

- j 1 Shear 8.676 x 10 2.339 x 10 1.283 x 10 8.773 x 10 1.01
3 2 3 3

Moment 8.247 x 10 2.239 x 10 1.426 x 10 8.372 x 10 1.02
4

1.175 x 10 3.322 x 10 8.275x10|2 1.178 x 10 1.00=

8.243x10|
,

5- 7 Shear 2.308 x 10 1.160 x 10 8.327 x 10 1.01
- Moment

4 2 3 4

11 Shear 1.515 x 10 4.907 x 10 1.071 x 10 1.520 x 10 1.00
5 4 4 5

Moment 2.549 x 10 6.064 x 10 3.225 x 10 2.640 x 10 1.04

2 2 4[ 4 5.542 x 10 6.894 x 10 1.309 x 10 1.004

15 shear 1.306 x 10 4 4 6

' Moment 1.830 x 10 5.553 x 10 6.688 x 10 1.832 x 10 1.006=

4 3 3 4

l 19 Shear 1.899 x 10 1.561 x 10 1.843 x 10 1.914 x 10 1.01
6 5 5 6

Moment 2.873 x 10 1.798 x 10 1.575 x 10 2.883 x 10 1.00

4 3 3 #=

-

21 Shear 2.406 x 10 1.578 x 10 2.694 x 10 2.426 x 10 1.01
6 5 5 0

-

Mcment 3.665 x 10 2.059 x 10 2.394 x 10 3.679 x 10 1.00
2 2-

1 3.330 x 10 7.249 x 10 y,33
33 Shear 6.421 x 102 4.807 x 10 3 3

vet,ent 7.924 x 103 1.967 x_10 3.000 x 10 8.698 x 103 1.10
.

2 2 3
._7 _-- 3

5 35 Shear 1.468 x 10 1.040 x 10 6.831 x 10 1.622 x 10 1.10

Moment 3.015 x 10 6.522 x 10 1.144 x 10 3.290 x 10 1.09

2 2 3g 3 2.146 x 10 6.388 x 10 4.335 x 10 1.0:
37 Shear 4.282 x 10 5 4 4

Moment 2.260 x 10 1.090 x 10 1.419 x 10 2.267 x 10 1.0C

4 2 3 4"

- 39 Shear 1.455 x 10 6.914 x 10 1.511 x 10 1.464 x 10 1.01
5 4 4 5

~ - Moment 7.580 x 10 2.396 x 10 4.400 x 10 7.597 x 10 1.00

3 2 2 3

^ 7 42 Shear 5.381 x 10 8.901 x 10 7.206 x 10 5.502 x 10 1.02
5 4 4 5

- Moment 5.879 x 10 2.707 x 10 3.313 x 10 5.895 x 10 1.00
1

3 2 3

6.382x10f 1.315 x 10 8.875 x 10 6.576 x 10 1.03

_

Moment 7.841 x 10 3.660 x 10 6.375 x 10 7.875 x 10 1.0044 Shear

, -

: ' -;

Units: Kip, Ft.5 Notes: 1.
2. This is considered insignificant because the shear and moment for

.; _ _{ this beam are very small.
'._
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TABLE 4
(

REACTOR SUILDING
'

OUT-OF-PLANE RESP (MSE
OPERATING BASIS EARTHQUAXE

-

.

Revised Response*

* - January 10/8-5,

, .

-
t

.

E-W Response

E-W N-S Vertical
Element Base Motion Base Motion Base Motion SRSS Rat

|= Number Variable (A)' (8) (C) (D) (D)/
2

5.393x10f 6.075 x 10 3,2 1
! 1 Shear 6.049 x 10 1.604 x 102

Moment 5.660 x 10 1.571 x 10 5.064 x 10 5.685 x 10 1.

3 2 2 3

7 Shear 8.723 x 10 2.178 x 10 5.021 x 10 8.740 x 10 1.
5 4 4 5

Moment 5.791 x 10 1.391 x 10 4.000 x 10 5.806 x 10 3,

3 2 2 3

11 Shear 9.271 x 10 6.722 x 10 2.373 x 10 9.298 x 10 1.
5 5 4 6

Moment 9.943 x 10 1.798 x 10 4.331 x 10 1.011 x 10 3, ,

2 2 4

2.437x10| 6.431 x 10 5.861 x 10 2.439 x 10 1
4 4 515 Shear

! Moment 5.180 x 10 1.235 x 10 7.688 x 10 5.238 x 10 3,

4 2 2 4

19 Shear 3.187 x 10 7.589 x 10 7.525 x 10 3.189 x 10 1.
6 5 5 6

Moment 1.517 x 10 3.060 x 10 1.038 x 10 1.551 x 10 3

2 2 4

3.431x10f 8.172 x 10 9.000 x 10 3.433 x 10 1
5 5 621 Shear

Moment 2.628 x 10 1.406 x 10 1.244 x 10 2.635 x 10 3

2 1 2 2

33 Shear 7.598 x 10 3.297 x 10 2.338 x 10 7.956 x 10 3

3 2 3 3

Moment 7.889 x 10 9.159 x 10 2.106 x 10 8.217 x 10 1

3 1 2 3

35 Shear 1.679 x 10 5.966 x 10 4.440 x 10 1.738 x 10 3

4 3 3 4

Moment 3159 x 10 1.601 x 10 7.750 x 10 3.257 x 10 1

3 1 2 3

37 Shear 2.920 x 10 8.827 x 10 4.686 x 10 2.959 x 10 3

4 4 4

Moment 6. 786 x 10 1.183 x 10 1.369 x 10 7.023 x 10 1

3 2 2 3

39 Shear 7.333 x 10 1.910 x 10 2.521 x 10 7.340 x 10 3
5

5 3
Moment 2.000 x 10 8.248 x 10 2.269 x 10 2.015 x 10 3

3 2 2 3

42 Shear 4.065 x 10 1.018 x 10 1.013 x 10 4.068 x 10 1

4 3 3 4

Moment 3. 724 x 10 3.039 x 10 3.850 x 10 3.756 x 10 1

2 2 3
| 3 1.129 x 10 1.314 x 10 5.117 x 10 1

3 544 Shear 5.111v.Ig 3 8.438 x 10 1.050 x 10 3
Moment 1.045 x 10 5.758 x 10

(

Note: 1. Units: Kip, Ft.
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Response to NRC Audit Meeting Revised Response
Revision 1

Date: January 10, 1984 6/30/84

Question No.: B-9

QUESTION: Provide calculation showing drywell stick model development
(provide for one section only).

RESPONSE: Calculation is provided in the original response to
this question.

,

ADDITIONAL
INFORMATION
REQUESTED: Provide clarification of the rotation value used in

| determining the equivalent beam properties.
| ~

| RESPONSE: The rotational value (#= 2.35 x 10~7) determined in
the sample calculation provided as Attachment I to this'

revised response is used to determine the property between'

I elevations 86.94 and 91.06 of the equivalent beam model
(Figure 1). This rotation is estimated based on the
resultant displacements due to unit load applied at
the shear lug location of the more detailed axisymetric
shell model of the drywell (Figure 2).

The best estimate of this rotation was arrived at based
on examining the displacement pattern (Figure 3) of
the shell model between node 82 (node 19 of beam model) /
and neighboring nodes.

The rotational value of 2.39 x 10~7 is more representative
| of the rigid body rotation of the drywell stick between (

its base and approximately 50' above the base, as can
be seen from Figure 3. However, a slightly lower value
of rotation at node 82 is obtained based on calculations
of rotation at this node and nodes 81 and 83 of the
detailed shell model. The best estimate of this rotation
is obtained as an average of these rotational values.
This sample calculation is included as Attachment I
to this revised response. Furthennore, the difference
between the two values of rotation is less than 2% which
is considered insignificant.
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Revised Response
I January 10/B-9
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Revised Response
January 10/8-9

| .
..
t

%.,-

.sas - g, er aramarf,
[ oisj:

o16
<ee . ,e< ,

* a
|-

24..
at"

31o

<ee -
'Sii

.

.

.ee - o 3,

i >el4

|- .s
E *" si

sr
:

*" sti

| 44
l

** , ss

c7<

.

< 42
..

73

e&S 77*

si
; **

mm. n.u.or er
. ,. .

e 10 N N 40

M8ames ($1

nemt.t arrar me ween
TcTAL goo n . sv

FIGURE 2
,

;

t

Page 3 of 8

|
i

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



-
.

.

l

'

Revised Response i
'

*
--

January 10/B-9

.-

.

rrrrT M Fuentr== ecuyMU5Cy
.

- **= Ma8*3 3ased *: ham "hser.

- t e nstans a ma uom.1
see - --

Amarammen m.u uns.1

! /
/

I /
Se * * /

.I
'

/
-

i

I ,

: -

see . / - a == sene e an ar he
[
:

/

E.
*
-se .

.n .!
I
:

sao - I
:
I
:
I

see - :

f,

!

se . . ,.

e to to te to

Dis 9 assa ant (a M 3.)1

I
Demu enrr name<e.

,

!

FIGURE 3

Page'4 of 8

|

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



.

.

.
. .

.

.

.
.

.
.

ATTACHMENT I
.

.

.

.

Page 5 of 8

--- _ - _ _ _ ._



- _ _ . _ _.

Development of Equivalent Bean Mosel rropernes. .

|
-

E N a s |r $ W r 1/ aft /*

dsy. A A coedi~k % t. o, o , 9s o D.
..

. . ..

a%
.

_ _ _ _ . _ _ . . . . . _ ,
_ _ _ _ _ . . . . _ _ . _.____. _ . _ ___.

n. . . . ''.
...

%. a. ss.es sg
'.

,.. . -...

2
. .

*Av - : ns 49
6A st 4 44 J. c f mn"

,

4 .-
y '.e

es.. af..tt!"
,..

.

.s e, a y ( u.) - c.1J #4 to'' ff e v re'jw: d<jni

a e & co 3 r ) = 0.it?.2i < f * p- ca.o'jua Ay

o.iitz !iro*- # rroot a-' 2..sto zio ,
e.

-
; ;- ID - c. it. v

Ref : I.I. T)gewesaki, " n.wi) .t aus.9 OcLud 0%cis", er

is E I 6EI 1
9 IS O D* t) 4 (t( s 4)

-

i

h
GE1 (w + 4) EL 9

,__. _. . (*(t* +) 4 t ( r* +) .

+sa s- .

..
.

...

o.r/)*J~sio -e fief orbj , y, , ,p f*Y -
'

4 ,,) y
, , _!

.
T *l- * ** /..

/Z / J.1 & * r. n 4 s ao *f
< u== ,, g &--

2.. , sJJ " st a 6**1i
D,.

ws/
- .

a - -

" *' sss w/2
'

|*"We hJ I"" 64& |*" b4 Vn |* 2' " " * ~
at

'
' Page 6 of 8

-

azo neonTooe4ERY ST. e SAN FRANCISCO. CALIFORNIA 94104E EDS NUCLEAR:.

,

' |

_. _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ .



.
-.. ;

s -

& 4m 4,fle s /0 $ = ?.ff ad $~' S.

'

2
-

. i. o 4, . rio -)
,

E= 9.D a r0 ' a - p.) q
2

Wa
-="I * 3& l. $ -

-

~

(=iot.i -

-

. .

3 4 (MD)I ANs i' g/t9Z 4- j'
'

sg4 f,p / ,'

i. 81 F. f /9
4
_-T. = 3 2. 2. jt*.. h t D}

'
,

As - c.M {t ' J
.

4

iClub :

/t EZ t <o rise) x -

se. /z
-

- -rps
|'frA g*A / ;

-

( |:. 0.st6(Es) - i. of 5 (Ed ) * '
1 1

i f-i.oji(14) + go. set (if)= f/
:

5

(t.off)D&Ba.o 9/ .a , , , ,,
, ,

(oJap)(fr ost/)- (t.of!)***

?

fr.TalXH) 4l*U A

'I50 ' (p.t2$)(jeB4/)~ (f.ofJ)*
,

f>
d4

.: <= 1.57 e4 a

|4 2
e . s..s af s to '-| / ?

=

2

ba u .no // Au , , nd/ u ma A wk -~

j
- , - p

** a o,sss/L

#ff |""4/e /JJ. I" d(M |"Y/ /7 *) | d' |*
Page 8 of 8 _ J

d EDS NUCLEkR: zzo woNTGOMERY ST. * $AN FRANCISCO. CALIFORNIA M104;
,

=

- - - - - - - _ - 1 __



Rsvicod R sponsaJ3nuary 11,1984 Rovioicn 1'- M;oting Dato:
6/30/84A.7Question No.:

Provide a simplified calculation for overturning
moment of reactor building foundation mat.OUESTION :

Appendix 3H of FSAR presents the calculated f actors
of safety against floatation, sliding , and overturn-RESPONSE :

The factor of safety against overturning was-

ing. This
computed using the energy balance method.

*
'

response examines the reactor building overturning
stability using the conventional method.,

The controlling load combination for the overturn-as discussed in
ing stability check is D + H + EsStability against overturning
Anpendix 3H of FSAR.will be ensured by the dead weight of the structures
and the passive soil pressure associated with theThe buoyant
embedded portion of the structures.to increase the overturning poten-l force, which tends
tial of the structure, has been taken into account.i

Overtt.rning for the reactor building, due to North-'

South earthquake, has been determined to be the most
'

critical case.
Two factors of safety have been examined in this
response which are as follows:
1. Factor of safety against global overturning .toe contact pres s ure j

2. Factor of safety against
f ailur e. I

The factor of safety against global everturningis defined as the ratio of the resisting j

to thef ailuremoment under earthquaxe conditions (Mr) ion:foundatoverturning moments (Mo) on the

F.S. = Mr/Mo
in Figure A.7-1, the computed f actor ofAs indicatedsafety against overturning is 1.61 which is greater

than the required f actor of safety of 1.1.
f ailure is defined

The f actor of safety againstas the ratio of the allowable maximum soil bearing
toe

pressure to the calculated dynamic toe pressure.
= P allow /P actualF.S.

The camputed f actor of safety as indicated in theis 3.60 which isFSAR. Appendix 3H (Section IV )
greater than the required f actor of safety of 1.1.

A.7-1
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,

.

Question No.: A.8-

QUESTION:I

size limitations satisfied for the foundationAre BSAP elementsat model and the drywell shield wall model.

RESPONSE:
sizeThe BS AP program user's manual does.not specify element

limitations.
Element aspect ratio is a design parameter which

Bettervaries with model configuration and analysis accuracy.
accuracy is achieved with an aspect ratio close to 1.
The foundation mat and the drywell shield wall were originallyDuring evaluation of
analyzed using the BSAP computer program..

Unit 2 cancellation, the drywell shield wall has been reanalyzed,

FSAR, Appendix 3 A) .L using the ASHSD computer program (ref.:foundation mat and drywell| Brick elements were used for both the
shield wall models. For the foundation sat analysis, the element|

For theratios were approximately 5 in high stress areas.as pe ct ratios were lessa spe ct

drywell shield wall analysis, the elementC. S . , a nd Abe l , J . F . ,
than 2. Generic studies e.g. , De sa i,

Method Van Nostrand ReinholdIntroduction to the Finite Element
Co., N.Y., 1972, have shown that an aspect ratio of less than 5

o r 15 pe r ce n t , r e s pe c-or 8 gives errors of less than 10 percent Sufficient design
tively, as compared to the bench mark solution.

| margin exists to justify this degree of error.
i

!

|

A.8-1

t
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Revision 1

Meeting Date: January 11, 1984 6/30/84

Question No.: A-12

.

.

QUESTION: Justify the 12 Hz. cut-off frequency for SSI analysis.

RESPONSE: Two independent studies have been performed to .iustify
the 12 Hz. cut-off frequency: a design base evaluation -.

performed by Impe11 and a confirmatory evaluation by
Bechtel. These studies are described separately below.

.

A. DESIGN BASE ANALYSIS

The selection of a cut-off frequency value was based
on two primary considerations:

1. For the particular Hope Creek site, the evaluation
of the highest shear wave frequency that can
realistically be transmitted through the soil medium.

2. The contribution of the high frequency components
of the input free-field (control) motion on the
resultant structural response.

DECONVOLUTION ANALYSIS

Two cut-off frequency values were selected for consideration
and study: 12 and 20 Hz. An operating basis earthquake
was selected for the study, due to its lower peak acceleratic
level. Because of the nonlinear characteristics of
the soil, the lower excitation level will result in
stiffer soil properties than for the SSE level excitation,
with the soil thus capable of transr.itting higher frequency

This case will then be more critical for establishingwaves.
a cut-off frequency value than the SSE.

A soil column, representing the Hope Creek free-field
soil properties, was first constructed. The mesh refinement
uns selected such that a wave frequency of 20 Hz. could
be transmitted without loss of numerical accuracy. A
schematic representation of the soil column model is
presented in Figure 1.

Page 1
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The free-field soil column ~is composed of a series of
two-dimensional plane strain ' elements of unit width

| modeling the soil properties. The dimensions of the'

soil column extend between elevations 102.0 feet, corres-
ponding to the elevation at finished grade for the Hope* -

Creek site, down to elevation -300.0 feet, a depth found.

to be sufficiently deep to include all significant soil--

structure interaction effects.
! Using the above free-field soil column, a deconvolution

analysis of the normalized CBE Regulatory Guide 1.60
synthetic time-history was performed for tath 12 and
20 Hz. cut-off frequency values. This normalized Regulatory

,

Guide control motion was input at elevation 40.0 feet,
corresponding to the elevation of the bottom of the
foundation base sats for the power block area. Deconvoluted
time-history response was obtained at the base of the
soil column model, corre.sponding to elevation -300.0

i

feet.,

SOIL-STRUCTURE INTERACTION ANALYSIS
i *

A simplified soil-structure model was developed for
,

the cut-off frequency study. The model consists of
a single soil colum, attached to a series of single- '

degree-of-freedom oscillators representing the Reactor
Building structure. A sketch of the model, with the,

corresponding soil and structural properties, can be
seen in Figures 2 and 3.

As in the case of the deconvolution analysis, the soil
properties were modeled by a series of two-dimensional
plane strain elements of unit width. The soil elements
extend from elevation -300.0 feet to elevation 40.0'

feet, corresponding to the elevation at the bottom of
the foundation base mat. One additional plane strain,

! element was placed between elevations 40.0 feet and'

[ 54.0 feet, to simulate the base mat properties. The
Reactor Building dynamic proerties for the N-S modes
with frequencies up to 20 Hz. were duplicated by a series

| of single-degree-of-freedom oscillators. The mass propertier
I

of these oscillators are drawn from the modal effective'

mass calculation of the detailed model.
|
|

| Page 2
,
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A soil-structure interaction analysis was perfonned
_ for both a 12 and 20 Hz. cut-off frequency value. The

input motions obtained from the deconvolution analyses. |
iwere input at elevation -300.0 feet of the simplified

interaction model. Using a s stem direct integration )'technique, a time-history anakysis of the soil-structure
~

system was perfonned, with time-histories of acceleration
j

being obtained at the base mat level. An evaluation |

of the influence of the cut-off frequency was obtained ;

by comparison of the derived base mat response spectra
for each of the cut-off frequencies.

As demonstrated by Figure 4, the base mat response for
the two cut-off frequencies are essentially identified
for the frequency range below 12 Hz. For the~ frequency
range of 12 to 20 Hz., however, the response at the
base met does diverge somewhat between the two cut-.

off frequencies. The 20 Hz. cut-off response exhibits
a number of minor pesks, as a result of high fmquency
components of the bedrock notion. The effect of these
minor peaks on structural response is insignicant as
verified by the seismic structural analysis described

| in the following section. The 12 Hz. cut-off analysis,
on the otherhand, exhibits a non-amplifted responseI

beyond 12 Hz., resulting in a constant spectral acceleration.

In order to verify the adequacy of the simplified model, ,

| a comparison with a detailed interaction model was made. |

|A comparison of Figures 4 and 5 reveals that the motion
]

l at the base mat for the detailed and simplified models
*

exhibit very similar trends, both with regard to the |
'

spectral peak and overall shape of the curves. |
.

)
SEISMIC STRUCTURAL ANALYSISI

'

In order to identify the significance of the difference
in basemat motion for the cut-off frequencies on the
structural response of the Reactor But1 ding, a seismic
structural analysis of the Reactor Building was performed
using the detailed three-dimensional model.

i

I
.

Page 3
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Using the basemat motions derived from the simplified
' interaction analyses for a 12 and 20 Hz. cut-off frequency.

-

<

a modal time-history analysis nf the Reactor Sulldir.n
Response spectra at selected elevations*

was performed.
were computed from the resultant floor excitations,
and a. comparison of the results derived from the two cut-.

off frequencies was performed.

Figures 5 through 8 present response maxima for shear.
moment and torque in the drywell of the Reactor Building.

The
' when subjected,to each of the base mat excitations.,

drywell was selected for comparison of cut-off frequency
effects because it is a portion of the reactor pressure ,

boundary, and the design of this structure is particularly
The comparison of results for the drywell iscritical.

representative of other portions of the structure as well.;

As can be seen from these plots, the response maxima of
the structure are virtually independent of the high
frequency acceleration components of the base met motion.
Clearly the shear, nosent and torque resoonse values for
the structure are essentially identical for the two

! different cut-off frequencies indicating a dependance.

only on the low and mid frequency range of the base met|

| motions.
| Response spectra plots at various elevations of the

Reactor Building are prisented in Figure 9 through 12.t

| As can be seen from these figures, the spectral accelerations
'

in the low and mid frequency range are essentially identical
for the two cut-off frequencies. In the frequency range*

.above 12 Hz., there are minor differences at the lower
elevations of the Reactor Building, but almost no variation
in the upper elevations. However, these minor differences
are considered to have no significance on global structural

For all elevations, the overall trend ofresponse.
the curves is identical, duplicating peak response values
and shape of the spectral curves.

|

page 4
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8. CONFIRMATORY ANALYSIS;

Bechtel also performed a confirmatory independent analysis,

to evaluate the effect of cut-off frequency on the soil
structure interaction analysis results. The North-South
soil-structure model was analyzed for the SSE case. The
soil model was discretized to have elements which are capable-

of transmitting frequencies of at least 18 Hz. Two soil-
structure interaction analyses, with cut-off frequencies
of 12 Hz and 18 Hz, were perfomed using computer code
FLUSH. As shown in the response spectrum comparison
plots (Figures 13to15).thereispracticallynoeffect
in increasing the cut-off frequency from 12 Hz to 18 Hz
en the response of the soil structure system.

.

CONCLUSIONS

A study has been performed,to evaluate the influence of
the cut-off frequency value on the soil-structure inter-
action analysis subsequent seismic structural analysis.

for the Hope Creek site. A comparison of response results
for a 12 and 20 Hz. cut-off frequency was sede for all
facets of the analysis.

Comparison of structural response results indicates only
minor dependence on the high frequency acceleration components
of the input motion, both in the generation of building
response maxima and floor response spectra. It would thus
be reasonable to assume that either an intermediate
cut-off frequency between 12 and 20 Hz. or higher cut-
off frequencies of up to 33 Hz. (cut-off for structural
response evaluation) would produce only minor deviation
from the response results of the 12 Hz. cut-off frequency
analysis.

Based on the above considerations, it was found that a
cut-off frequency of 12 Hz. for the soil-structure interaction
analysis was both physically realistic for the Hope Creek
site and, in addition, maintains adequate conservatism
with regard to structural response. The use of a 12 Hz.
cut-off frequency was thus selected for the Hope Creek
analysis.

Furthermore, the adequacy of the 12 Hz. cut-off frequency
for $$1 analysis has been verified by an independent study
performed by 8echtel.

Page 5
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ROV 151Cn 1
6/30/84R3spon:o to NRC Audit

' *
--

Meeting Date January 11, 1984

Question No.: B.12

Provide static factor of safety against overturningQUESTION:
for intake structure.

The factor of safety against overturning for theRESPONSE: intake structure as given in FSAR Appendix 3G was
based on the energy met".cd approach descsibed in
BC-TOP-4A (FSAR Reference 3.7-1). During discussiont
with the NRC, the NRC requested the factor of safety, *

j against overturning be calculated using conventional' The factor of safety against overturningme thods .
using conventional methods is 1.12 which exceeds the
minimum safety factor of 1.10 specified by SRP
Section 3.8.5-II of NUREG-0800. FSAR Appendix 3G
has been revised to indicate the factors of safety
against overturning by both the energy method and
conventional method.
Attached is a simplified calculation of th~e factor
of safety against overturning using conventional

-

me thods .

|

|
|
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B.12-1 )
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.

Load Combination !

D+M+% OBJECTIE :
I

'

EL.135
Check Stability ofEL.128' y

Q Intake Structure
against overturning

st. ser by conventional meth'

*M"

5 -o

MLw st.as.e 7 | n,y

Wel.1' EL.70'

g g, H P , 'y-

,y.
*== M1*

M<

i q --,./ .* X y E.33 '
.

My
.s-

Point A 'h [ - EL. 3s- .

: Fa s

U'
.

w'* Y'*

W 1es,sesR 57.1 Se
SAPt SMUTDOWN EARTHOUAKE LATERAL Pop

.

F SUSGRADE FRICTION RESISTANCE
DRIVING EARTM PRt3sUREM1 m.coe 16.9 N1

.

RES887tNG EARTM PRassuRE
g Mt 21,7ee 5.7 M2

U UPLIFT DUE TO GROUNOWATIR AND
-

-6.0 EXCESS PORE PRESSURE DURINf4 SEISMICg y 34 g -

C EVENT, OR DESIGN SASIS FLOCO
,

'

$AFE SHUTDOWN EARTMOUAKE YtRTICALE U 75,570 51.0 -

V,
S 28.5 FCACE

Es 21.210 -

X TOTAL 88DE FRICTION.

W DEAD LOAosVi sM 57.1 -

4.5X 15. ass -

* X' and Y' are the coordinates of the load application point
with respect to point A l

OTMg = OVERTURNING MOMENT AT'A'

= H y' + E,y' + Ux' + V X'sy
= (29,000 x 16.9 ) + (21,210 x 28.5) + (75,570 x 51. 0) + (8,4 80x
= 5,432,900 kft.

RM = RESTORING MOMENT AT 'A'
A

= Nx' + Xy' + y' + H,y'
= (106,000x57.1) + (15,860x4 ;5 )- (14,920x6. 0) + (22,760x5. 7)
= 6,164,200 kf t.

F.S. = RM/OTM " 6,164,200/5 432,900 =1.12> 1.1 o.k.

1
1

|

|

._ __ _ _ _ _ _ _ _ -- - . - -
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Macting Dato: Jcnuary 12, 1984 6/30/84-

.
.

Question Not A.1

Describe the procedures which assure that theQuestion: post-modification seismic loads for the torus
were examined and that the torus structure wasfound to be adequate to resist the post-modifi-
cation seismic loads.
The evaluation of post-modification seismic loadsResponse: Anfor the torus was separated into two parts:
evaluation for horizontal loads and an evaluation

-

for vertical loads. The support design for the
torus, i.e. pinned-pinned vertical columns and
pinned lateral restraints, assures that horizontal
and vertical behavior are uncoupled, thus allow-
ing consideration of them separataly. This was
confirmed by the results of the seismic analysis
of the unmodified structure, which also show that;

| responses in each of the horizontal and vertical
.

| directions are dominated by one structural mode.

For horizontal loads, an evaluation was made of
the ef fects of the torus modifications on thehorizontal seismic analysis for the unmodified con-

It was concluded that the effect offiguration.
the torus modifications on the horizontal seismic
response of the torus is negligible. The modifica-
tions added to the torus consist mainly of local
column -connection stif fening which does not sig-
nificantly change the dominant horizontal torus

The original analysis for horizontalfrequency.leads is conservative, since the stiffening ef fect,
though insignificant, would tend to increase the
dominant frequency, resulting in lower accelerations
applied to the torus because of the position of theThefrequency on the response spectrum curve.
evaluation described above was perfor=ed as part of
the Hope Creek Plant Unique Analysis.

For vertical loads, a new analysis was performed
using a finite element model of the modified torus.
The results of this analysis are documented in the

(PDAR) .Hope Creek Plant Unique Analysis Report

-

-

I

.

e e
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Mocting Dato: January 12, 1984.

-
- ...

Question Not A.1 (C:nt.)

The resulting vertical loads per support due to
seismic loads are provided in PDAR Table 2-2.5-2.
Combined column loads, which include seismic,
hydrodynamic, and other loads, are reported inPUAR Table 2-2.5-4, and are compared to the allow-

The maximum combined suppressionable column Icads.chamber stresses, which include the effects of
,

.

revised seismic loads and hydrodynamic loads, are
,. *

reported in PUAR Table 2-2.5-3, and are comparedAs can be seen by examin-
to allowables therein.ll column loads and componenting these tables, a
stresses are within allowable limits.

|

|-
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" * Responso to NRC Audit . R3 vision 1'
--

6/30/84*

Neoting Dato: January 12, 1984

Question No: A.3
|.

'

Describe how the effects of relative seismic dis-.

placements of the torus were considered for theQuestion:
stress evaluation of the vent system.
The effects of relative seismic displacements of
the torus on the .vant system were considered byResponse:

approximating the maximum relative support dis-The
placements using the floor response spectra.

*

maximum dispigcement for each support is predictedby Sd = Sag /w, where Sa is the spectral acceleratica
in g's at the high frequency and of the spectrumand w is thecuzve, g is the gravity constant,|

fundamental structural frequency of the torus in'

*

radians per second.

The .resulting displacements from this calculation,
0.01 in. in the horizontal direction and 0.017 in.in the vertical direction, are small compared'with
those of other major vent system loadings such as
SRV discharge and pool swell and have a neglibleTherefore relativeeffect on the vent system.
seismic displacements of the torus were not includedTo
in the stress evaluation of the vent system.an evaluation of the effects

-

justify this assumptionof relative seismic displacements of the torus is
provided as follows.~

Imposing the torus seismic displacements on the vent
system at the torus attachment points results in
an increase in maximum primary membrane stress in
the vent header of 0.54 ksi. The maximum increase

| in local primary membrane stress at the most
highly stressed vent header - downcomer intersectioni

is 0.01 kai in the vent header and 0.01 kai in theExamining the maximum combined stresses
shown in PUAR Table 3-2.5-3, it is apparent thatdowncomer.

these small increases in stress have a negligible
offect on the adequacy of the containment.

.

.

e

|
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Revision 1
P July 10, 1984

f ' Response to NRC Audit

Meeting Date January 12, 1984
.

1

Question No.: A.4i

e
' .

.

I Review the seismic design of all Seismic Category I
I QUESTION: tanks to determine' whether the flexibility of the j

i

tank wall and the water mass within the tank were.

considered. For those tanks where these ef fects have '

| not been considered, assess the impact of including
these ef fe cts.
All Seismic Category I tanks were reviewed to determine ,

RESPONSE: |whether the flexibility of the tank wall and the water
mass within the tank were considered. Review has indi- ;

cated that in all tanks, except the diesel fuel oil
fluid mass and tank wall flexibility are '

storage tank,
addressed adequately and meet the guidelines of NUREG/ |

CR-ll61. The results of this review are shown in
'

| Table A.4-1.
'

l

In the case of the diesel fuel oil storage tank, an
ofanalysis to qualify the tank to include the ef fect ,

I fluid mass and tank wall flexibility has been performed )'

using the finite element method. The results of this
revised analysis are compared with the original analysi |

)

results in Table A.4-2.

|

|

|

|

|

, |

! i

A.4-1F2(24)i
|

-
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sheet 1 of 3
TABLE A.4-1 *

. ,

SJMMARY & RESJLTS FOR SEI9 TIC CNFI! DORY I TAIGCS *

(EXCEPT DIESIL FUEL OIL STORAGE TAIGCS)

CRITICAL STRESS
STRESS (ICSI)

PETHOD OFTAtut IDCATION CALCULATED ALLODABLE
ANALYSIS(ESCRIPTION

FUEL OIL DAY TANKS Finite element model was
Bolt, Tension 5.1 20.2

Shear 1.7 8.2

~
used. Fluid mass was con- (SSE)sidered in the analysis.Horizontal

tangth (L) = 31.5 in. aloshing of fects were also
Radius (R) = 18.0 in. considered. Minimum fre-
Thickness = 3/8 in. quency is 38 liz. L/R = 7.3

Tank was qualified by Bolt, Tension 4.6 20 2
Shear O.3 8.2 -

JACKET WATER similarity to fuel oil day
(SSE)EXPANSION 'mNKS tanks ard was found to be

more rigid than day tanks.Vertical
Height (H) = 56.0 in. Fluid mass ard sloshing

,

,

,

Radius (R) = 12.0 in. ef fects were considered.i

Thickness = 3/8 in. H/R = 4.7

LUIE OIL MAKE-UP
Tank was qtalified by Bolt, Tension 3.8 20.2

Shear O.8 8.2
similarity to fuel oil day

(SSE)TANKS tanks and was found to be
stif fer than day tanks.vertical

Height (H) = 87.5 in. Fluid mass ard sloshing

Radius (R) = 15.25 in etrects were considered..

Thickness = 3/8 in. II/ft = 5.7
.-

.

FSAR B/15

e

.
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TABLE A.4-1 (Cont'd) .9teet 2 of 3 ,

.

* '
CRITICAL o --M

s h (KSI)

DESCRIPTION ANALYSIS IDCATION CALCULATED ALID0kSLE
jHBOL PE'nt0D OF
t
'

.

! SACS EXPANSION HNKS Tank was analyzed by Bolt, Tension 19.2 27.0
Shear 9.8 17.1 ,

f
equivalent static method.

vertical
Minimum frequency of 12.5 (SSE)

Height (H) = 212.0 in. Hz was obtained using a '

Radius (R) = 60.0 in. beam model. Effect of
Thickness = 5/16 in. water mas was considered.

Sloshing ef fecta were,

, considered in the stress
evaluation. H/R = 3.5

5

00tmOL AREA OtILIED Equivalent static analysis Shell, at lugs 24.9 25.9

MTER SYSTEM HEAD was performed. Fundamental Shell, at 2"#

TANKS frequency was found to be inlet 15.0 15.7
in the rigid range (>39Hz). Shell, at 2"W

! Horizontal Ef fact of water mass was . outlet 12.8 15.7
, *

i
langth (L) = 61.0 in. considered. Sloshing Shell, at 1"W .

! Radius (R) = 12.0 in. ef fects were considered in drain 12.4 15.7

Thickness = 3/16 in. the stress evaluation Mounting Tab 1.1 17.8

t/R = 5.0 Bolt, 'Innaion 5.8 20.0
Shear 6.7 10.0

- (00E)
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;
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TABLE A.4-1 (Cont'd) !Bioet 3 of 3 -

,

,! GITICAL SWE55
SW ESSLKSI)

! TAIGC PETHOD OF

IESCRIPTION ANALYSIS EDCATION CALCULATED ALTO MBLE
'

i
4

- HEAD MNKS EUR SERVICE Minimum frequency of 31.1 Shell, at support 25.7 37.7 -

-

MTER PUMP LUERICATION Hz was obtained using bean Shell, at 1" $

j SYSTEM model, including the water inlet 8.1 37.7
ness. Sloshing etfects Shell, at 2" $

' Horisontal were considered in the outlet 13.1 37.7'

tangth (L) = 63.0 in. stress evaluation. Equi- Bolt, Shear 5.8 13.3

Radius (R) = 21.0 in. valent static analysis was Tension 10.4 18.1

m ickness = 3/16 in. used. t/R = 3.0 (SSE)

i .

HYDROPHEUMATIC Tank was analyzed by Shell, Circtan-I

ACCUMULATOR TANKS
finite element analysis, mensile 16.8 17.5'

; .

!
including the water mass.

I Vertical Minimum frequency was 30.6 Inlet / outlet
| Height (H) = 192.0 in. H z. Sloshirg ef fects were insert plate at

Radius (R) = 60.0 in. considered in the stress shell 27.6 28.9
| Thickness = 3/4 in. evaluation. H/R = 3.2

mlet/ outlet
. nozzle to insert I
I

plato 27.3 28.9

Bolt, Tension 39.2 52.5
Shear 11.2 21.7

(SSE)

1 ESAR B/15
|

|

|
|

I.
_ _ _ _ _ __
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TABLE A.4-2 .

,

SUMMARY & RESETS EUR
-

DIESJL FUEL OIL S10 RAGE TAfstS' ,

i

; '

.

OtITICAL STRESS'

.

SERESS (kai)
DE:THOD OF
ANALYSIS LOCATION

Calculated . OIE
(Revised / original) A11cumble(1)

ORIGINAL Junction of cylindrical (5.4/(2)) 08E 17.5
shell and saddle (6.5/(2)) SSE -

Beam undel was used.
! Minimum frequency

|
>34 Hz. Saddle Support (11.8/2.0)(3) OBE 20.6

(13.8/2.6) SSE

REVISED
!

Finite element qtarter Head (1.9/2.0) Oes 18.9
(2.2/2.2) SSEmodel was used. Fluid -

.
.

mass was unifannly
distributM over the Bolt, Shear (4) (5.7/3.3) OBE 10.0

tank shell. Minimum (9.0/4.8) SSE

frequency = 20 Hz.
Saddle Stiffeners (15.4/(2)) Oes 20.6

(17.4/(2)) SSEHORIZOptrAL
"

*

tangth = 40 f t, Dismeter = 11 f t. Base Plate (7.7/ (2)) OBE 20.6

Shell thickness = 0.313 inch. (12.4/(2)) SSE
.

NCFFES .

-

1. SSE allowable stresses are not given since SSE calculated stresses ~

are less than the OIE allowable stresses.

2. Original calculated stresses are not available. ,

*

3. Original analysis did not corni&r local strees evaluation. ,
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Response to NRC Audit'~

Neeting Date: January 12, 1984

Question No.: B.2

00ESTION: With respect to the ultimate capacity of the
containment, exptnd the analysis to include the
ultimate capacity of the materials and eliminate7

seismic considerations.
|

'

!
*

RES PONSE: The ultimate capacity analysis of the containment
has been expanded to include the minimum specified
tensile strengths of the materials and to eliminate

i seismic considerations. The resulting minimum ulti-
| mate internal pressure equals 190 psi. Therefore,
'

the safety margin against the design pressure of 62
psi is 3.06.

Appendix 3I has been added to the FSAR to describe
the ultimate capacity analysis of the containment.

_.

! The above response has .also been given in response
.

to Question 220.22.
j

|

4
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