810028017 348802,

The Energy People

A mpany

80 Park p?,,/.,‘ Newark NJO7101

N1 AANR71 7
J1 8.5 V7

Robert L. Mittl General Manauer
Nuclear Assurance and Regulation

August 3, 1984

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
7920 Norrolk Avenue

Bethesda, MD 20C14

Attention: Mr, 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 iauntified 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. 1In
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,

Attachments 4(.‘)



Director of Nuclear
Reactor Regulation 2

C D. H. Wagner
USNRC Licensing Project Manager

W. H. Bateman
USNRC Senior Resident Inspector
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DATE: 8/3/84

SUBJECT

Design-basis temperatures for safety-
related auxiliary systems

Accuracies of meteorological 7/27/84
measurements

Accuracies of meteorological 7/27/84
maasurements

2.3.3 Accuracies of meteorological 7/27/84
msasurements

2.3.3 Accuracies of meteorological
measurements

2.3.3 Upgrading of onsite meteorological ,/1/84
measurements program (III.A.2)

2.3.3 Upgrading of onsite meteorological 8/1/84
measurements program (III.A.2) (Rev. 1)

2.3.3 Upgrading of onsite meteorological Open
measurements program (III.A.2)

20‘.2:2 mim 1‘“].8 C‘)mpl(.‘tf:‘ 8/3/84

2.4.5 wave impact and rurup on service Camplete 6/1/84
water Intake Structure

2.4.5 Wave impact and runup on service Open
water intake structure

2.4.5 Wave impact and rumup on service
water intake structure

2.4.5 Wave impact and runup on service
water intake structure

2.4.10 Stability of erceion protection Open
structures

2.4.10 Stability of ervsion protection Opan
structures

2.4.10 Stability of ercsion protection Complete 8/3/84
structures

M P84 80/12 1-gs




ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL TO
OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
7a 2.4.11.2 Thermal aspects of ultimate heat sink complete 8/3/84
7 2.4.11.2 Thermal aspects of ultimate heat sink Canplete 8/3/84
8 2.5.2.2 Choice of maximum earthquake for New Open
England - Pledmont Tectonic Province
9 2.5.4 Soil damping values Conplete 6/1/84
10 2.5.4 Foundation level response spectra Complete 6/1/84
11 2.5.4 Soil shear moduli variation Camplete 6/1/84
12 2.5.4 Combination of soil layer properties Complete 6/1/84
13 2.5.4 Lab test shear moduli values Camplete 6/1/84
14 2.5.4 Liquefaction analysis of river bottom Complets 6/1/84
sands
15 2.5.4 Tabulations of shear moduli Complete 6/1/94
16 2.5.4 Drying and wetting effect on Camplete 6/1/84
Vincentown
17 2.5.4 Power block settlement monitoring Complete 6/1/84
18 2.5.4 Maximum earth at rest pressure Complete 6/1/84
coefficient
19 2.5.4 Liquefaction analysis for service Camwplete 6/1/84
water piping
20 2.5.4 Explanation of cbserved power block Completse 6/1/84
settlement _ _
21 2.5.4 Service water pipe settlement records Carplete 6/1/84
22 2.5.4 Cofferdam stability Camplete 6/1/84
23 2.5.4 Clarification of FSAR Tables 2.5.13 Camplete 6/1/84

M P84 80/122 - 0m

and 2.5.14



ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL TO

QPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
24 2.5.4 Soil depth models for intake Camplete 6/1/84

structure
25 2.5.4 Intake structure soil modeling Open
26 2.5.4.4 Intake structure sliding stability Open
27 2.5.5 Slope stability Camplete 6/1/84
28a 3.4.1 Flood protection Camplete 7/27/84
28b 3.4.1 Flood protection Camplete 7/27/84
28c 3.4.1 Flood protection Camplete 7/27/84
28d 3.4.1 Flood protection Camplete 7/27/84
28e 3.4.1 Flood pretection Camplete 7/27/84
28 3.4.1 Flood protection Open
28g 3.4.1 Flood protection Camplete 7/27/84
29 3.5.1.1 Internally generated missiles (ocutside Camplete 8/3/84

contaimment) (Rev 1)
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 Camplece 7/18/84
32 3.5.1.4 Missiles generated by natural phenamena Open
33 3.5.2 Structures, systems, and caomponents to  Open

be protected fram externally generated

missiles - -
34 3.6.2 Unrestrained whipping pipe inside Canplete 7/18/84

containment
kL) 3.6.2 ISI program for pipe welds in Camplete 6/29/84

M P84 80/12 3 -~ g

break exclusion zone



ATTACHMENT 1 (Cont'd

DSER R. L. MITTL TO
OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
36 3.6.2 Postulated pipe ruptures Complete 6/29/84
37 3.6.2 Feedwater isolation check valve Open
operability
38 3.6.2 Design of pipe rupture restraints Opan
39 3.7.2.3 SSI analysis results using finite Complete 8/3/84
element mathod and elastic half-space
approach for containment structure
40 3.7.23 SSI analysis results using finite Complete 8/4/84
element method 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 Camplete 6/1/84
analysis
43 3.8.2 SRV/LOCA pool dynamic loads Camplete 6/1/84
44 3.8.3 ACT 349 deviations for '‘nternal Camplete 6/1/84
structures
45 3.8.4 ACT 349 deviations for Category I Complete 6/1/84
structures
46 3.8.5 ACI 349 deviations for foundations Comp lete 6/1/84
47 3.8.6 Base mat response spectra Canplete 6/1/84
48 3.8.8 Rocking time histories Camplete 6/1/84
49 1.8.6 Gross concrete section Camplete 6/1/84_
50 3.8.8 Vertical floor flexibility response Complete 6/1,/84
spectrs
51 3.8.¢ C--pariscn of Bechtel independent Complete 8/4/84

MP84 V124 - 0n

verificaticn results with the design—

basis results



ATTACHMENT 1 (Cont'd)

DGER R. L. MITTL TO

OPEN SECTION A. SCHWENCER

TTEM NUMBER SUBJECT STATUS LETTER DATED

52 3.8.5 puctility ratios cue to pipe break Complete 6/3/84

53 3.8.6 Design of seismic Category I tanks Camplets 6/1/84

54 3.8.6 Combination of vertical responses Complete 6/1/84

55 3.8.6 Torsional stiffness calculation Complete 6/1/84

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

57 3.8.6 Rotational time history inputs Camplete 6/1/84

58 3.8.6 "0" reference point fur auxiliary Camplete 6/1/84
building model

59 3.8.6 Overturning moment of reactor Camplete 6/1/84
building foundation mat

60 3.8.6 BSAP element size limitations Camyplete 6/1/84

6l 3.8.6 Seismic modeling of irywell shield Camplete 6/1/84
wall _

62 3.8.6 Drywell shield wall boundary Complete  6/1/84
conditions

63 3.8.6 Reactor building dome boundary Comp lete 6/1/84
conditions

64 3.8.6 SST analysis 12 Hz cutoff frequency Camplete 6/1/84

65 3.8.6 Intars structure crane heavy load Complete 6/1/84
droy

66 3.8.6 Impedance analysis for the intake Cuaplete 8/3/84
structure

67 3.8.6 Critical loads calculation for Complete 6/1/84
reactor building dome

68 3.8.6 Reactor building foundation mat Complete 6/1/84

N P84 280/12 5 -~ o»

contact pressures



ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL TO

CPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS LETTER DCATED

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

70 3.8.6 Seismic shear force distribution in Complete 6/1/84
cylinder wall

71 3.8.6 Overturning of cylinder wall Camplete 6/1/84

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

73 3.8.6 ASHSD dome model load inputs Complete 6/1/84

74 3.9.6 Tocrnado depressurization Camp lete 6/1/84

75 3.8.6 Auxiliary tuilding abnormal pressure Complete 6/1/84

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

n 3.8.6 Factor of safety against overturning Complete 6/1/84
of intake structure

78 3.8.6 Dead load calculations Camplete 6/1/84

79 3.8.6 pPost-modification seizmic loads for Camplete 6/1/84
the torus

80 3.8.6 Torus fluid-structure interactions Complete 6/1/84

81 3.8.6 Seismic displacement of torus Complete  6/1/84

82 3.8.6 Revi w of seismic Category I tank Complete 6/1/84
design

83 3.8.6 Factors of safely for drywell Camplete 6/1/84
buckling evaluation i

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

8s 3.8.6 load cambination consistency Zamplete 6/1/84

M P84 80/12 6 - g»



ATTACHMENT 1 (Cont'd

DSER R. L. MITTL. TO

OPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

46 3.9.1 Computer code validation Open

87 3.9.1 Information on transients Open

28 3.9.1 Stress analysis and elastic-plastic Canplete 6/29/84
analysis

89 3.9.2.1 vibration levels for NSSS piping Conplete 6/29/84
systems

90 3.9.2.1 vitration monitoring program during Canplete 7/18/84
testing

91 3.9.2.2 Piping supports and anchors Ccnplouh 6/29/84

92 3.9.2.2 Triples flued-head containment Canplate 6/15/84
penetrations

93 3.9.3.1 rcad cambinations and allowable Canplete 6/29/84
stress limits

94 3.9.3.2 Design of SRV and SRV discharge Camplete 6/29/84
piping

95 3.9.3.2 Fatigue evaluation on SRV piping Canplete 6/15/84
and LOCA downcomers

96 3.9.3.3 IE Infarmation Notice 83-80 Camplete 6/15/84

97 3.9.3.3 Buckling criteria used for camponent Camnpleta 6/29/84
supports

98 3.9.3.3 Cesign of bolts Canplete 6/15/84

9% 3.9.5 Stress categories and limits for Camplete 6/15/84
core support structures - -

9% 3.9.5 Stress categories and limits for Campleta 6/15, B4
core support structures

100a 3.9.6 10CFRS0.55a paragraph (g) Canplete 6/29/84

M P84 %0/12 7 - g8



ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL TO
OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS __ LETTER DATED
100b 3.9.6 10CFRS0.55a paragraph (g) Open
101 3.9.6 PSI and ISI programs for pumps and Open
valves
102 3.9.6 Leak testing of pressure isolation Complate 6/29/84
valves
103al 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipment
103a2 3.1C Seismic and dynamic qualification of Open
mechanical and electrical equipment
103a? 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipment
1034 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipment
103as 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipment
103a6 3.10 Seismic and dynami~ qualification of Open
mechanical and electrical equipmenci
103a7 3.10 Seismic and dynamic cualification of Open
mechanical and electrical equipment
103bl 3.10 teismic and dynamic qualification of Cpen
mechanical and elnctrical equipment
103b2 3.10 Seismic and dynimic qualification of Open
mechanical and electrical equipment
103b3 i.10 Seismic and dynamic qualification of Opén ‘
mechanical and electrical equipment
103b4 3.10 Seismic and dynwmic qualification of Open
mechanical and electrical equipment
10308 3.10 Seismic and dynamic qualification of Open

mechanical and electrical equipment



ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL TO
GE™N SECTION A. SCHWENCER
ITEM NUMBER _ SUBJECT STATUS _ LETTER DATED
10306 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipment
103cl 3.10 Seismic and dynaric qualification of Open
mechanical and electrical equipment
103c2 3.10 Seismic and Jdynamic qualification of Open
mechanical and electrical equipment
103c3 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipment
103c4 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipment
104 3.11 Environmental qualification of NRC Action
mechanical and electrical equipment
105 4.2 Plant-specific mechanical fracturing Camplete 7/18/84
analysis
10¢ 4.2 Applicability of seismic andd LOCA Camplete 7/18/84
loading evaluation
107 4.2 Minimal post-irradiation fuel Camplete 6/29/84
surveililance program
108 4.2 Gadolina thermal conductivity Camplete 6/29/84
equation
109a 4.4.7 T™I-2 Item II.F.2 Open
lmb ‘0‘07 m": I:- 110'02 @n
110a 4.6 Functional design of reactivity Carplete 7/27/84
control systanrs
110b 4.6 Functional design of reactivity Camplete  7/27/84
control wystems
11lla 5.2.4.3 Preservice inspection program Camplete 6/29/84

M P84 80/12 9 - ge

(components within reactor pressure
boundary)



ATTACHMENT 1 (Cont'd)

| ———— (. ————— ——————— i ——————

DSER R. L. MITIL. TO

OPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

111b 5.2.4.3 Preservice inspection program Camplete 6/29/84
{camponents within reactor pressure
boundary)

1llec 5.2.4.3 Preservice inspection program Camplete 6/29/84
(components within reactor pressure
boundary)

112a 5.2.5 Reactor coolant pressure boundary Caonplete 7/27/84
leakage detection

112b 5.2.5 Reactor coolant pressure boundary Camplete 7/27/84
leakage detection

112¢ 5.2.5 Reactor coolant pressure boundary Camplete 7/21/84
leakage detection

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

112e¢ 5.2.5 Reactor coolant pressure boundary Camplete 7/27/84
leakage detection

113 5.3.4 GE procedure applicability " Camplete 7/18/84

114 5.3.4 Campliance with NB 2360 of the Summer Camplets 7/18/84
1972 Adderda to the 1971 PSME Code

115 5.3.4 Drop weight and Charpy v=-.otch tests Caxplete 7/18/84
for closure flange materials

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

117 5.3.4 Campliance with NB 2332 of Winter 1972 Open
Addenda of the ASME Code

118 5.3.4 Lead factors and neutron fluence for Open -

M P84 80/12 10- e
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL. TO

OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT : STATUS LETTER DATED
119 6.2 ™I item II.E.4.1 Camplete 6/29/84
120a 6.2 IMI Item TI.E.4.2 Open
120b 6.2 TMI Item II.E.4.2 Open
121 6.2.1.3.3 Use of NUREG-0588 Complete 7/27/84
122 6.2.1.3.3 Temperature profile Canplete 7/21/84
123 6.2.1.4 Butterfly valve cperation (post Canplete 6/29/54

accident)
124a 6.2.1.5.1 RPV shield anmulus analysis Camplete .. 6/1/84
124b 6.2.1.5.1 RPV shield annulus analysis Canplete 6/1/84
124c 6.2.1.5.1 RPV shield annulus analysis Camplets 6/1/84
125 6.2.1.5.2 Design crywell head differential Canplets 6/15/84

pressure
126a 6.2.1.6 Redundant position indicators for Open

vacuum breakers (and control roam

alarms)’
126b 6.2.1.6 Redundant position indicators for Open

vacum breakers .and control room

alarms)
17 6.2.1.6 Operability testing of vacuum reakers Camplete 7/18/84
128 6.2.2 Air ingestion Canplete 7/21/84
12 6.2.2 Insulation ingestion Canplete 6/1/84
130 6.2.3 Potential bypass leakage paths Canplete 6/29/84_
131 6.2.3 Administration of sscondary contain-  Camplete 7/18/84

ment cpenings
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ATTACRMENT 1 (Cont'd)

DSER R. L. MITTL TO
COPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STAT'S LETTER DATED
132 6.2.4 Contairment isolation review Camplete 6/15/84
133a 6.2.4.1 Containment purge vp't- Open
133 6.2.4.1 Contairment purge cystem Open
133¢ 6.2.4.1 Contairment purge system Open
134 6.2.6 Contaimment leakage testing Carplete 6/15/84
135 6.3.3 PCS and LPCI injection valve Oren
interlocks
136 6.3.5 plant-specifi. LOCA (see Section Camplets 7/18/84
15.9.13)
137a 6.4 Control rocm habitability Open
137b 6.4 Control room habitability Open
137¢c 6.4 Control roam habitability Open
138 6.6 Preservice inspection program for Canplete 6/29/84 -
Class 2 and 3 camponents
139 6.7 MSIV leakaje control system Camplete 6/29/84
1402 9.1.2 Spent fuel pool storage Camplete 7/27/84
140b 9.1.2 Spent fuel pool storage Camplete 7/27/84
140c 9.1.2 Spent fuel pool storage Camplete 7/27/84
140d 9.1.2 Spent fuel pool storage Camplete 7/27/84
14la 9.1.3 Spent fuel cooling and cleanup Camplete 8/1/84
system .
141b 9.1.3 spent fuel cooling and clearup Comulete 8/1/84
systam
14lc 9.1.3 Spent fuel pool cooling ard cleanup Camplete 8/1/84

M P84 80/12 12- g®

system




ATTACHMENT 1 (Cont'd

DSER R. L. MITIL TO
PEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
1414 9.1.3 Spent fuel pool cocling and cleanup Camplete 8/1/84
System
14le 9.1.3 Spent fuel pool cooling and cleanup Camplete 8/1/84
gystem
141f 9.1.3 Spent fuel pool cooling and clearup Camplete 8/1/84
System
141g 9.1.3 Spent fuel p.  cooling and cleanup Camplete 8/1/84
system
142a 9.1.4 Light load handling system (related Closed 6/29/84
to refueling) (5/30/84~-
Aux.,Sys.Mtg.)
142> 9.1.4 Light load handling system (related Closed 6/29/84
to refueling) (5/30/84~
Pux.Sys.Mtg.)
143a 9.1.5 Overhead heavy load hardling Open
1430 9.1.5 Overhead heavy load handling Open
l44a 9.2.1 Station service water system Complete 7/21/84
144 9.2.1 Station service water system Complete 7/27/84
ld44c 9.2.1 Station service water system Complete 7/27/84
145 9.2.2 131 program and functional testing Closed 6/15/84
of safety and turbine auxiliaries (5/30/84~
cooling systems Aux.Sys.Mtg.)
146 9.2.6 Switches and wiring associated with  Closed 6/15/84
HPCI/RCIC torus suction (5/30/84~
= m&w-m-’ -
147a 9.3.1 Carpressed air systems Canplete 8/3/84
(Rev 1)
1470 9.3.1 Compressed air systems Camplete 8/3/84
(Rev 1)
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ATTI HMENT 1 (Cont'd
DSER R. L. MITIL TO
CPEN SECTION A. SCHWENCER
ITEM NUMBET SUBJECT STATUS LETTER DATED
147¢ 9.3.1 Campressed air systems Complete 8/3/84
(Rev 1)
1474 9.3.1 Compressed air systems Complete 8/3/84
148 9.3.2 Post-accident sampling system Open (Rev 1)
(I1.B.3)
14%a 9.3.3 Equipment and floor drainage system  Camplete 7/27/84
14% 9.3.3 Equipment and floor drainage system  Camplete 7/27/34
150 9.3.6 Primary containment instrument gas Camplete 8/%/84
system (Rev 1)
151a 9.4.1 Control structure vent.ii.:ion Tystem Caq*loto“ 7/27/84
151b 9.4.1 Control structure ventilation system Camplete 7/°7/84
152 9.4.4 Radicact ivity monitoring elements Closed 6/1/84
(5/30/84~
Aux.Sys.Mtg.)
153 9.4.5 Engineered safety features ventila- Camplete %841
tion system (Rev. 1)
154 9.5.1.4.a Metal roof deck construction Camplete 6/1/84
classificiation
155 9.5.1.4.b Ongoing review of safe siutdown NRC Action
capability
156 9.5.1.4.c Ongoing review of alternate shutdown NRC Action
capability
157 9.5.1.4.@ Cable tray protection Open
158 9.5.1.5.a Class B fire detectica system Camplete 6/15/84
159 9.5.1.5.a Prtnny and secondary power supplies Cmelou 6/1/84-
for fire detection system
1€0 9.5.1.5.5 Fire water pump capacity Open
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ATTACRMENT | (Cont'd)

EER R. L, MITTL TO

CQPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

161 9.5.1.5.b Fire water valve supervision Camplete 6/1/84

162 9.5.1.5.c Deluge valwes Camplete 6/1/84

163 9.%.1.5.c Marual hose station pipe sizing Canp)ate 6/1/84

164 9.5.1.6.¢ Remote shutdown panel ventilation Camplete 6/1/84

165 9.5.1.6.¢ Energency diesel generator day tank Camplete 6/1/84
protection

166 12.3.4.2 Airborne radicactivity monitor Camplete 7/18/84
positioning

167 12.3.4.2 Fortable continuous air monitors Canplete 7/18/84

168 12.5.2 Equipment, training, and proceduwres  Camplete 6/29/84
far inplant iodine instrumentation

169 12.5.3 Guidance of Division B Regulatory Camplets 7/18/84
Guides

170 13.5.2 Procedures generation package Canplete 6/29/84
sutmittal.

171 13.5.2 ™I Item I.C.1 Camplete 6/29/84

172 13.5.2 PGP Commitment Camlete 6/29/84

173 13.5.2 Procedures covering abnoarmal releases Campleta 6/29/84
of radicactivity

174 13.5.2 Resolution explanation in FSAR of Camplete €/15/84
T™I Items I.C.7 and I.C.8

178 13.6 pPhysical security Open _ -

176a 14.2 Initial plant test program Open

M P84 80/12 15~ g



ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL TO

QPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS __LETTER DATED
17é 14.2 Initial plant test program Open
176¢ 4.2 Initial plant test program Carplete 7/21/84
1764 14.2 Initial plant test program Camplete 7/21/84
176 14.2 Initial plant test program Complete 1/21/84
176£ 14.2 Initial plant test program Open
176g 4.2 Initias plant test program Open
176h 14.2 Initial plant test program Open
1761 4.2 Initial plant test program Canplete  7/27/84
177 15.1.1 Partial feedwater heating Camplete 7/18/84
178 15.6.5 LOCA resulting from spectrum of NRC Action

postulated piping breaks within RCP
179 15.7.4 Radiological consequences of fuel NRC Action

hardling accidents
180 15.7.5 Spent fuel cask drop accidents NRC Action
181 15.9.5 TMI-2 Item II.K.3.3 Canplete 6/29/84
182 15.9.4v T™I-2 Item II.K.3.18 Camnplete 6/1/84
183 18 Hope Creek DCRDR Open
184 7.2.2.1.e¢ Failures in reactor vessel level Canplete 8/1/84

sensing lines (Rev 1)
185 7.2.2.2  Trip system sensors and cabling in Campiete 6/1/84

turbine building - -
186 7.2.2.3 Testability of plant protection Complete 8/3/84
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ATTACHMENT 1 (Cont'd

DSER R. L. MITTL TO
OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
187 7.2.2.4 Lifting of leads ptfa! surveil- Complete 8/3/84 :
- lance testing
188 7.2.2.5 Setpoint methodology Complete 8/1/84
189 7.2.2.6 Isolation devices Complete 8/1/84
190 7.2.2.7 Regulatary Guide 1.75 Camplets 6/1/84
191 7.2.2.8 Scram discharge volume Canplete 6/29/84
192 7.2.2.9 Reactor mods switch Canplets 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 Camplete 8/1/84
(Rev 1)

195a 7.3.2.3 Freeze-fxrotection/water filled Complete 8/1/84

irstrument and sampling lines and

cabinet temperature control

instrument and sampling lines and

cabinet temperatire control
196 7.3.2.4 Sharing of common instrument taps Complete 8/1/84
197 7.3.2.5 Microprocessar, multiplexer and Camplete 8/1/84

carputer systems (Rev 1)
198 7.3.2.6 TMI Item II.K.3.18-ADS actuation Open

IE instrumntation and control power

system bus dwing cperation
200 7.4.2.2 Remote shutdown system Canplete 6/1/84
201 7.4.2.3 RCIC/HPCI interactions Complete 8/3/84
202 7.5.2.1 lavel measurement errcrs a8 a result Complete 8/3/84

of environmental
on lavel instrumentation reference

leg

e

tempsrature effects



ATTACHMENT 1 (Cont'd)

DSER F L. MITIL TO

OPEN  SECTION A. SCHWENCER
ITEM NUMRER SUBJECT STATUS __ LETTER DATED
203 7.5.2.2  Regulatory Guice 1.37 Complete 8/3/84
204 7.5.2.3 TMI Item II.P.l - Accident monitoring Complete S/3/08
205 7.5.2.4 Plant process camputer system Camplete 6/1/84
206 7.6.2.1  High pressure/low pressure interlocks Camplete 7/21/84
207 7.7.2.1 HELBs and 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 Camplete- 8/1/84

in Chapter 15 of the FSAR (Rev 1)
210 7.7.2.4 Transient analysis recording system Canplete 6/1/84
21la 4.5.1 Control rod drive structural materials Complete 7/27/54
211b 4.5.1 Control rod drive structural materials coplete 7/27/84
211c 4.5.1 Control rod drive structural materials Camplete 7/27/84
2114 4.5.1 Control rod drive structural materials Corplete 7/27/84
2lle 4.5.1 Control rod drive structural materials Camplete 7/27/84
212 4.5.2 Reactor internals materials Camlete 7/27/84
213 5.2.3 Reactor coolant pressure boundary Camplete 7/27/84

material
214 6.1.1 Engineered safety features materials complete 7/27/84
215 10.3.6 ::tl:r::o- and feedwater system Cample . 1121/84
216a 5.3.1 Reactor vessel materials Camlete 7/27/84
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL TO
QPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
216b 5.3.1 Reactor wessel materials Canplete 7/27/84
217 9.5.1.1 Fire protection organization Open
218 ¥.5.1.1 Fire hazards analysis Camplete 6/1/84
219 9.5.1.2 Pire protection administrative Open
controls
220 $.5.1.3 ?ire brigade and fire brigade Open
training
221 8.2.2.1 physical separation of offsite Camplete 8/1/84
transmission lines -
222 8.2.2.2 Design provisions for re-establish- Camplete 8/1/84
ment of an offsite power source
223 8.2.2.3  Indeperdence of offsite circuits Camplete 8/1/84
between the switchyard and class IE _
buses
224 8.2.2.4 Camon failure mode between onsite Caplete 8/1/84
ard offsite power circuits
225 8.2.3.1 Testability of autcmatic transfer of Complete 8/1/84
power fram the nommal to preferred
power source
226 8.2.2.5 Gria stability Carplete 8/1/84
227 8.2.2.6 Capacity and capability of offsite Camplete 8/1/84
circuits
28 8.3.1.1(1) Wig:p drop during tramsient condi- Camplete 8/1/84
t
229 8.3.1.1(2) Basis for using bus voltage versus Camplete 8/1/84
actual connected load voltage in the
voltage drop analysis
230 8.3.1.1(3) Clarification of Table 8.3-11 Camplete 8/1/84

M P84 80/12 19~ gn



ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL TO
OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS __ LETTER DATED
231 8.3.1.1(4) Undervoltage trip setpoints Camplete 8/1/84
232 8.3.1.1(%5) lLoad configuration used for the Camplete 8/1/84
voltage drop analysis
233 8.3.3.4.1 Periodic system testing Camplete 8/1/84
234 r.3.1.3 Capacity and cypability of onsite Camwplete 8/1/84
AC power supplies and use of ad-
ministrative controls to prevent
overloading of the diesel generators
235 8.3.1.5 Diesal generators load acceptance Camplete - 8/1/84
test.
236 8.3.1.6 Cwl;ano with position C.6 of Camplete 8/1/84
G 1.
237 8.3.1.7 Decription of the load sequencer Complete 8/1/84
238 8.2.2.7 Sequencing of loads on the offsite Camplete 8/1/84
power system
239 8.3.1.8 Testing 't~ verify 80% minimm Open
voltage
240 8.3.1.9 Campliance with BIP-PSB~2 Camplete 8/1/84
241 8.3.1.10 Load acceptance test after prolonged Open
no load operation of the diesel
gensrator
242 8.3.2.1 Campliance with position 1 of Regula-  Complete 8/1/84
tory Guide 1.128
243 8.3.3.1.3 Protection or qualification of Class Camplete 8/1/84 -~
12 aquipment from the effects of
fire suppression systems
pL% ) 8.3.3.3.1 Analysis and test to demonstrate Camplete 8/1/84
of less than specified
separation

N P84 80/12 20~ g



ATTACEMENT 1 (Cont'd)

SUBJECT

R. L. MITTL TO

- e

247

248

249

251

252

233

8.3.3.3.2

8.3.3.3.3

8.3.3.5.1

8.3.3.5.2

8.3.3.5.3

8.3.3.5.4

8.3.3.5.5

8.3.3.5.6

8.3.3.1.4

8.3.3.1.5

8.3.2.2
8.3.2.3

M P84 80/12 21~ g8

The use of 18 versus 36 inches of
separation between raceways

Specified separation of raceways by
analysis and test

Capability of penetrations to with-
stand long duration short circuits
at less than maximum or worst case
short circuit

Separation of penetration primary
and “ackup protections

The use of bypassed thermal overload

protective devices for penetration
protections

Testing of fuses in accordance with
RG. 1.63

Fault current analysis for all
representative penetration circuits

The use of a single breaker to provide
penetration protection

Commitment to protect all Class lE
equipment from external hazards versus
only class 1E equipment in one division

Protection of class 1E power supplies
from failure of unqualified class 1E

ll.ttoly capacity

Autometic trip of loads to maintain
sufficient battery <apacity

A. SCHWENCER
STATUS LETTER DATED
Complete 8/1/84
Camplete 8/1/9%4
Camplete 8/1/84
Camplete 8/1/84
Camplete 8/1/84
Camplete 8/1/84
Caplete 8/1/84
Camplete 8/1/84
Camplete 8/1/84
Camplete 8/1/84
Camplete 8/1/84
Open



ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL TO
OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
257 8.3.2.5 Justification for a 0 to 13 second Camplete 8/1/84
load cycle
258 8.3.2.6 Design and qualification of OC Camplete 8/1/84
mt- loads to cperate bstween
imm and maximm voltage levels
259 8.3.3.3.4 Use of an inverter as an isolation Camplete 8/1/84
device
260 8.3.3.3.5 Use of a single breaker tripped by Camplete 8/1/84
a LOCA signal used as an isolation
device
261 8.3.3.3.6 Automatic transfer of loads and Camplete 8/1/84
interconnection between redundant
divisions
TS~1 ‘2.4.14 Closure of wateri.ght doors to safety- Open
related structures
TS-2 4.4.4 single recirculation locp operation Open
TS-3 4.4.5 Core flow monitoring for crud effects Camplote 6/1/84
TS~4 4.4.6 Loocse parts monitoring system Open
-5 4.4.9 Natural circulation in normel Open
operation
TS—-6 6.2.3 Secondary containment negative Open
pressure
S-7 6.2.3 Inleakage and drawdown time in Open
secondary containment _
TS-8 6.2.4.1 Laakage integrity testing Open
59 6.3.4.2 BCCS subsystem periodic component Open
testirg
TS~10 6.7 MSIV leakage rate

M P4 80/12 22~ g»



ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL TO

OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS  LETTER DATED
TS~11 15.2.2 Availability, setpoints, and testing Open

of turbine bypass system
TS~-12 15.6.4 Primary coolant activity
c-1 4.2 Fuel rod internal pressure criteria Complete 6/1/84
c-2 4.4.4 Stability analysis submitted before Open

M P84 80/12 23~ g»
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ATTACHMENT 2 : DATE: 9/3/84

DRAFT SER SECTIONS AND DATES PROVIDED

:
2

DATE SECTION DATE

11.4
11.4
11.5
11.5.
13.1.1
13.1.2
13.2.1
13.2.2
13.3.1
13.3.2
13.3.3
13.3.4
13.4

13.5.1
15.2.3
15.2.4
15.2.5
15.2.6
15.2.7
15.2.8
15.7.3
17.1

17.2

17.3

17.4
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ATTACHMENT 3

DATE: 8/3/84

OPEN ITEM DSER SUBJECT
SECTION
NUMBER

4 2.4.2.2 Ponding levels

6¢ 2.4.10 Stability of erosion
protection structures

7a 2.4.11.2 Thermal aspects of ultimate
heat sink

7b 2.8:11.2 Thermal aspects of untimate
heat sink

29 3,5.1.1 Internally generated missiles
(outside containment)

39 3:7.23.3 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 indeper-
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

147¢ 9.3.1 Compressed air systems

1474 9.3.1 Compressed air systems

150 9.3.6 Primary containment instrument

gas system



DSER
SECTION
NUMBER

T:e3:8:3 Testability of Plant protec-
tion systems at power
T.8.2:% 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



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.l 1/12/84
A.3 1/12/84
A.4 1/12/84
B.2 1/12/84
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LSER oPeEN Tern  Ne Y (Deier Section 294, 2.2 )
Fre)Srmg, LEVELS

The applicant states that safety-related !;uﬂdings have been designed with
either roof parapets and scuppers or no curdbing at all so that if internal roof
drains become clogged, the precipitation accumulation would overflow before the
basfc roof loading would be exceeded or roof hatches flooded. Because there
was fnsufficient information available to enable the staff to reach the same
conclusfion, the appiicant has been asked to provide additional information and
detailed analysis of the roof drainage system including the ponding levels on
roofs of safety-rel-ted structures. Untfl the additional information and
analysis are available, the staff cannot conciude that the plant meets the
requirements of GDOC 2 with respect to the effect of local intense precipitatiun
on roofs.




nLGed IoAR

QUESTION 240,13 (Section 2.4.2.3)

Provide your detailed analysis of the PMP ponding levels on
roofs of safety-related structures requested in Q240.7., Details
should identify and provide information on the roof area of

each sub-drainage area for each safety-related structure; the
size, number and distance above roof (elevation) of the invert
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 concl ude
that the ponding resulting from PMP does not effect safety~-
related facilities,

RES PONSE

Section 3.4.1.1 has been revised to respond tc this question.

DSER OPEN ITEM lf



DELE TE ¢ REFLACE

wlTH “INSERT A"

HCGS FSAR 4/84

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

e, A minimum number of openings in exterior walls & 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 flocd level ‘
e. Exposed equipment hatches anstalled above flood level;

those below flood level installed behind exterior walls
designed to prevent intrusion of water

£. Continuous waterproofing systems applied to the
underside of base slabs and on exterior walls to grade,
as discussed below.

Except for the intake structure, the HCGS safety-related

structures are provided with roof drainage systems capable of
handling a maximum rainfall cate of 4 inches per hour for a
jod of 20 minutes. n

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

To prevent seepage into any Seismic Category I structure all roof
openings are watertight and provided with either metal sleeves or
concrete curbs of sufficien. height to exceed any possible
ponding levels.

As an additional margin of safety, all Seismic Category I roofs

are designed to withstand a loading of 150 lb/ft2, which is greater
than the loading resulting from the maximum ponding on the rocofs.

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

DSER OPEN ITEM 4




INSERT A

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 these openings,
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-drainage
areas, and the dimension of parapet openings are shown in Table
' 4-3, A schematic of the roof drainage is shown on Figure
3. ‘-‘o
The routing of the PMP assumes no losses, the roof drain system
to be non-functional, 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 parapet
openings is assumed (invert elevation is 6 inches above the roof
drain elevation),

#ms rating curve for each rectangular parapet opening was derived
using the equation:

Q = CLH!.S
where:
Q is the discharge in cubic feet per second
C is the discharge coefficient (3.0)
L is the length 'n teet of the parapet opening
H is the head in feet of water above the invert
of the parapet openitg
@Tf_;w capacity of the 8-inch diameter openings is derived
using the following short culvert equations:
Inlet control flow for unsubmerged inlets:

H =H.  +k (1,273 _‘&2)“‘

P T
Inlet control flow for submerged inlets:

2
H =h, + ky ( )
B o " oha

where:

H is the total nead above the invert of the openirg
in feet

DSER OPEN ITEM 47
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Insert A (cont'd)

He is the specific energy

O is the discharge in cubic feet per second

D is the opening diameter in feet

K, “'.%1 and k) are the inlet control performance

coefficients, The experimentally determined values for
a square edged entrance are:

k = 0,0098 -
m =2,0

.%1 = 0,67

ky = 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 nct effect safety -related facilities,

DSER OP-N ITEM [7'



HCGS FSAR
TAB. 3.4-3
Max imum Ponding Depths on Roof s

of Safety-Relatéd Structures
for Local 6 Hour PMP

W3all N3IdO ¥3Sd

Limiting
Water Max. Water
Number of Width of Wwidth of Depth Over Depth Over
Min. Roof 8-inch 8-inch Parapet Roof Drain Roof Drain
Roof Elevation Sub-Drainage Diameter High Slot Opening Elevation Elevaticn
No. (2) (fr) Area (ft?) Openings (ft) (ft) (in.) (in. )

159 2720 2.5 12.0 11.5
137 2570 - 28.8 18,0
172 1530 15.0 13. 6
153 1930 28.8 16. 1
155. 25 3700 12,0 11.9
172 38850 13.0 12.6
198 18420 10.0 9.8
155. 25 3490 12.0 gy | .
158, 33 7380 19.0 18. 1
172 5220 1.0 15.8
124 5030 18. 0 17.5
132 33500 18.0 17.6

Notes:

1. The invert elevation of openings and the crest elevation of slots and parapet
openings are 6 inches above the roof drain elevation.

see Figure 3.4-4.

FSAR B/11
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Based on its review and analysis as described above, the staff has requested
the applicant to provide additional information on roof ponding levels

" duo.to intense local precipitation (FMP), flood p:-otoction for the service
water Mml:q structure and power block, and flood protection structures adjacent
to the intake structure. Until the applicant providis the additional informa-
tion, the staff cannot conclude that the plant meets the requirements of GOC 2
with respect to flooding. The staff also cannot conclude that the plant meets
the hydrologic criterfa of GDC 44 with respect to the thermal aspects of the UNS.
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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 withstand the effect of such severe natural
phenomena as ice blockage, flooding, low water, and thermal
aspects of UHS. As indicated in Section 2.4.7, the effects of .,
ice blockage would not obstruct the flow to safety-related
pumps. Thus the staff concludes that the intake structure and
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 ft msl,
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 ft msl and the associated trough of the
6.0 ft maximum wind wave. The resultant low water level would
be -13.0 ft msl. 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 msl 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
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 hydrclogic 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



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.

DSER OPEN ITEM 7 7-2



G Uestion) 240, (£ ( Sactiom 2.9.11.6)

cantify the maxioum temperature of the fntake water that wi

allow the plant to safely shut down under norma!

and
conditions and discuss the ability of the Ultimate HQ:? vs'g::c{
supply service cooling water below this maximum intake ’

temperature.
/7' con e
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9.2.5.2 fystes Description

’ .

The UHS is the Delaware River, which provides the source of
coaling water to the BACS heat exchangers through the B5WS, as

shown on Figurs 9.2-1. The SACS, in turn, provides demineralized

cooling water in a closed loop to the ESF components. The water

from the 5SWS is discharged into the CWS to provide makeup for
that systsa.

Details of tha safety-relatad and nonsafety-related systams and
heat load dissipation are discussed in the following sections:

a. BSWS and intake structure - Section 9.2.1
b. Circulating water and cooling tower = Section 10.4.5

c. SAC8 - Section 9.2.13.

A discussion of Delaware River water tamperatures is provided
in the Hope Creek Generating Station Operating License Stage-
Environmental Report.

q

z::" 9.2.6 CONDENSATE AND REFUELING WATER STORAGE AND TRANSFER

SYSTEM
ALERT AReé

9.2.6.1 Design Bases

The condensate and refueling water storage and transfer system
has no safety-related function, except for that of supplying
condsnsate to the suction line of the high pressure coclant
injection (HPCI) and the reactor core isolation cooling (RCIC)

s. The system is designed to parform the following
unctions:

a. BSupply water to f£ill the reactor well, the
dryer/separator storage pool via the reactor well, and
the spent fuel cask storage pool during refueling
cperations, and provide storage for this water when
refueling is completed
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HCGS

DSER Open Item No. 29 (Section 3.5.1.1)

INTERNALLY GENERATED MISSILES (OUTSIDE CONTAINMENT)

With respect to rotating equipment, the applicant has stated

that the pumps and fans were manufactured to the same

industry standards as Palo Verde and therefore the resu.ts
. of the Palo Verde'd 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, fans, 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-
tion as the means to protect the redundant equipment. For
each component where compartmentalization was relied upon at
Palo Verde, the 2pplicant must verify the identical
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 not
strike safe:y-related components or generate a secondary
missile. Un.ess the applicant either verifies comformance
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-r2lated systems are physically
separated from their redundant compartments.

MP B84 112 15 0l-bp



Based on the above, we cannot 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 applicahle acceptance criteria of SRP Section 3.5.1.1.
We will report resolution of this item in a supplement to
this SER. .

RESPONSE
FSAR Section 3.5.l1.1 has been revised to include the results

of an analysis of the internally generated rotational
missiles outside containment.

MP 84 112 15 02~bp
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HCGS FSAR

CHAPTER 3

TABLES

Title

HCGS Classification of Structures, Systems, and
Components

Code Requirements for Components and Quality
Groups for GE-Supplied Components

Code Requirements for Components and Quality
Groups for Public Service Electric and
Gas/Bechtel-Procured Components

Design Wind Loads on Seismic Category 1 Structures

Tornado-Protected Structures, Systems, and
Components

Flood Levels at Safety-Related Structures

Outside Wall/Slab Openings and Penetrations
Located Below Nesign Flood Level

Internally GeneratedyMissiles Outswle Pr.mary Contasr

ressurized Component
Target Parameters ———— -

Missile Characteristics
Ejection Point Coordinates
Turbine Barrier Data

Target Barrier Data
Computed Probabilities
Summary Number of Operations

Crash Rates Per Mile and Effective Impact Area by
Category of Alrcraft

Aireraft Crash Density by Location Route/Altitude

Probability Summary
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CHAPTER 3
TABLES (cont)
! Iable No. Title
3.5-12 Tornado Missiles . : .
* 3.5-/3 3'5"‘?0.”' Generated Rotart'»n ), 123 les Ourside ﬂ"“'/ Corts
3.6~ High Energy Fluid System iping
3.6-2 Main Steam System Piping Stress Levels and Pipe

Break Data (Portion Inside Primary Containment)

3.6} Main Steam System Ptg:nq Stress Levels and Pipe
Break Data (Portion Outside Primary Containment)

3.6-4 Blovdown Time-Histories for High Enerqgy Pipe
Breaks Outside Primacy Containment

3.6-5 Pressure-Temperature Transient Analysis Results
for High Energy Pipe Breaks Qutside Primary
Containment

3.6-6 Recirculation System Piping Stress Levels and Pipe
Break Data

3.6~7 Recirculation System Blowdown Time-History

3.6-8 Feedwater System Piping Stress Levels and Pipe
Break Data (Portion Inside Primary Containment)

1.6~9 Feedwater System Piping Stress Levels and Pipe
Break Data (Portion Outside Primary Containment)

3.6-10 RWCU 8;:toa Piping Stress Levels and Pipe Break
Data (Portion Inside Primary Containment)

3.6-11 RWCU S‘:tol Piping Stress Levels and Pipe Break
Data (Portion Outside Primary Containment)

3.6-12 HPC1 3¥:t0l Piping Stress Levels and Pipe Break
Data (Portion Inside Primary Containment)

3.6-1) HPCI 8;:&00 Piping Stress Levels and Pipe Break
Data (Portion tside Primary Containment)

3.6-14 RCIC l;:tca Pt?tnq Stress Levels and Pipe Break
Data (Portion Inside Primary Containment)
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,5  * WISSILE pROTECTION

The Seismic Category I and safety-related structures, equipment,
and systems are protected from postulated missiles through basic
plant arrangement 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 radiocactivity. Where it |
{s impossible to provide protection through plant layout,
suitable physical barriers are Yrovldod to shield the critical
system or component from credible missiles. Redundant safety-
related Seismic Category 1 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
Figures 1.2-2 and 1.2-41.

31.5.1 MiSSILE SELECTION AND DESCRIPTION

1.5.1.1 W

The systems located outside the primary containment hav
examined to identify and classify potential missiles hese
systems and missiles are listed in TableS3.5-1
systems are normally located in different areas of the plant or
separated by missile-proof walls so that a single missile can not
damage both systems.

Zﬂo residual heat removal (RHR) and core
spray pumps, are located in separate missile-proof compartments
end are not considered a potential missile source or hazard to
other mtm‘ C’TJ the.r inp‘//m are ‘nd.’d
IN 8 toncrete structure eherefore t

Refer to Section 3.5.3 for barrier design procedure.
There are :hree general sources of postulated missiles: |
a. Rotating component failure

PEN ITEM
— o7 3.5+ Amendment 2
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b. Pressurized component failure

C. Gravitationally generated missiles.
3.59.1.1.1% Rotating Component Failure Missiles

robable
Catastrophic failure of rotating equipment{ having synchronous
potors, e.9., pumps, fans, and compressors,\that could lead to
the generation of missiles is not considered eredibte” Massive
and rapid failure of these components is improbable because of
the conservative design, material characteristics, inspections,
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
tripping devices ensure that the turbines do not reach runawvay
speed, where failure leading to the ejection of a missile could
take place.

-Othoe—eoete+n'—oqn+’-oni-dooo-noi—oono&+§0&0—0—.¢0&&4¢—h¢.&&4—
pecavse—sf—ite-smati—stre—endlor—theuntikeithood—thet—tes—

rotating—componenta—wouid-penetrate—tts—houstng.
~Lopsert 21

31.5.1.1.2 Pressurized Component Failure Missiles

The following are potential internal missiles from pressurized
equipment:

a. Valve bonnets
b. Valve stems
c. Temperature detectors

d. Nuts and bolts

DSER OPEN ITEM o 7 1.5-2 Anendment 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
damage safe-shutdown equipment in the room. In order to
prevent the postulated missile from damaging safety-shutdown
equipment, a missile shield has been added to the design to
withstand the impact of the postulated fan blade missile.

The formulas used to predict the penetration resulting from
missile impact are provided in Reference 3.5-4. The
penetration and perforation formulas assume that the missile
strikes the target normal to the gsurface, and the axis of
the missile is assumed parallel to the line of flight. The
rotating components is assumed to fail at 120 percent
overspeed. These assumptions result in a conservative.
estimate of local damage to the target.

MP 84 112 15 03~bp

DSER OPEN ITEM i?;’



TABLE 3.5-1 _ pRessumi2E€D ComPonb®T geuy 4 ot 2
INTERMALLY m&mm CUrIIDE CONTRINmENT

Protection
Evaluation
Braten [8AR Sectjon —_—Bivelle Pescyiption ~Lodestt?

wecl L 9% ) ) Test vtm
Pressurs m- (PI-ROOY)

CRD hydzauiic LN = Drains
Pressurs indicators (PI-RO08, %013 A, B)
Pressure indicators (PI-RO2Y, PI-NOOS,
PI-R06, PI-RO12, PI-ROO7, PI-ROVO, PI-ROOE)
Test indicators (TI-4018, TE-ACIW4, TE-NOYE)
Test comnections
Vent
Blind flange

nenn ann

Main steam S.1 Test coanections
Teaperature slesents (TE-NOMD)
Pressure indicators (PP-3632 A, B, C, D)

Haln stsam 8 Temperature slesents (TE-NOST &, B, C, o, B
ssaling Pressure transmitter (PT-5838)

Slind flange or Y-strainer

Test coanection

Tesperature slement (TE-NOEO)

Feedwater s.1 Test comnection

»NCO 5.0 Blind flange
Temperaiure sensors/elesents (TE-NOOT, TE-NO1Y,
TE-NO1S, TE-NOOA, TS-169, TS-170, TS-202 A, B
Pressurs transaitter (PT-NOOS)
Pressure point (#9-3876 A, B; PP-387S A, &
PP-31916 A, B; PP-I917 A, B

RuCU s.e.0 Pressure indicators (PI-3377 A, B; PI-RODY;
PI-ROON; PI-RO0S; PDIS-31967 A, B; PDIS-1988 A, B)
Pressurs switches (PSL-NO13, PSH-NOIN)
Flow slesants (FE-31986 A, B)

an
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HCOGS FSAR
TABLE 3.5-13
INTERMALLY GENERATED ROTATING COMPONENT MISSILES OUTSIDE CONTAINMENT '
CALCULATED
MISSILE SOURCE MISSILE CHARACTERISTICS MAX. STEEL  CASING '
oEmiI- or LOCATION VELOCITY DIAL WEIGHT PERF. DEPTH THICKNESS REMARKS
Fisation MISSILE ———e AFTZS) (M.} (LBs) _ (IW.) _(EIN.)
Fan Blade Containment Reactor 199%.0 L 3 ] 3.7 0.211 0.1%06 Fan m penetrate fan casing.
P e-purqge Bldq The rg concrete wall for
Cleanup Fan El. 162 the fan is 12" thick. The calcu-
lated depth of far blade a-
1w0v-200 tion into the concrete wall is
Centri~ 1.43%, Therefore, missile has no
fugal Fan) effect on plart safe shutdown cap-
. ability. Therefore protection is
not needed.
Fan Flade Diesel Aux Bldg 116.0 1.2 8. 05 0.1066 0.0781 Perforation of fan casing may
Generator SDG Area occur. Due to the orientation of
Wirq Area El. 178* the fans, the postulated fan blade
Exbaust PFan missile wil! not damage any sate
shutdown equipment in the room.
1A, B-vals Therefore, protection is not
Centri- needed. (2)
fugal PFan)
fan Blade Control Mx Bldg 105.0 0.969 0.6 0.03s 0.0781 Casing perforation will not occur;
Area Control however, fan blade may exit through
Exhaust Fan Area the flexible connector on the fan
El. 155°¢ discharge. There is no sate shut-
M, B-v02 shutdown equipment in the room.
Centri-
fugal Fan)
Pan BPlade FRVS Recir. Reactor 2880 1.8 5.82 0.318 0. 1806 Perforation of the fan casing or
Fan Bldqg flexible connector may occur.
Rowever, due to the oriertation of
A thru F- El. V32°, the fans, only celiling ard floor
V213 %2, and may be hit. The calculated depth
Centri~ 178 of the fan blade penetration on the
fugal Fan) concrete (s 31.61%,. Since there are
no sate shutdown equipment
impacted, protection is not needed.(t)

Amendment 7
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NISSILE
IDENTI-

Fan PFlade

Fan Plade

Fan Blade

Fan Elade

FRVS Vent
Fan

A, B-V206
Centri-
fugal Pan)

Control
Room Emerqg.
Filter Pan

1A, B-ve00
Centri-
fugal Pan)

eattery
Room
Exhaust Fan

A thru D-
vaoe
{Centri-
fugqal ra)

Control
Area
Battery
Exhaust Fan

A, B-va10
{Centri-
fugal Fan)

LOCATION

Reactor
dg
El. 145*

Aux Bldg
Control
Area

El. 155°*

Aux Bldg
SDG Area
El. 13"

Aux Bldg
Control
Area

El. 178"

HCGS PSAR

TABLE 3.5-13 (Cont)

MISSILE CHARACTER

T . . S .

VELOCITY DIA.

-AFT/5) . (I8.)
"wao 1.02

197 0.772
8 0.846
1) 0.83%

I1STICS

WETGHT
jLos)

1.99

0.764

6.23

0.206

CALCULATED

MAX. STEEL

PERF. DEPTH
I“.'

0.8

0.115

0.029

CASING
THICKNESS

AIm.)

0.1%06

0.1%06

0.0625

0.0625

Casing perforation -iu not occur;

however, fan blade may exit through

the flexible connector or the fan

discharqge.

The calculated depth of

the fan blade peretration 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. ()

Casing perforation will not occur;

however, fan blade may exit through

the flexible connector on the fan

discharge.

The calculated depth of

the blade peretration into the
roncrete is 1.09%. There is no
safe shutdowr equipment in the
rGom. Therefore protection is not

'm.

Casing perforation will not occur;

however, fan blade may exit through

the flexible connector on the fan

discharqge.

The calculated depth of

the fan blade penetration ir the

concrete is 0.086%,

Due to orfjer-

tation of the fan, safe shutdown
equipment will not be impacted and
protection is rot needed.(2)

Casing perforation will not occur;

however, fan blade may exit through

the flexible cornector on the fan

discharge.

There are conduits that

belong to A, C, and D channels in
the room that may be needed for
safe shutdown. However, the con-
duits are thicker than the calcu-
lated maximum steel perforation
depth (0.029%), tMt‘(m. protec-
tion is not needed. Wt

©

Amendment 7

6G88920ve oc W



DSER OPEN ITEM 27

Fan Plade

Fan Flade

SOURCE

oF LOCATION
BISSILE se——

Battery Aux
Roo® SDG
Exhaust Fan El.

A, B-VE16
{Centri-
fugal Fan)

amx Eldg
Pattery
gxhaust Fan

1A, B-va i1l
(Centri-
fugal Fan)

Control
Equigment
Supply Fan

A, B-VH-807
{Centri-
fugal Fan)

pDiesel
Generator
panel
suprly Unit
Fan

A, P-VH-408
(Centri-
fugal Fan)

Bldg
Area
178

ACGS PSAR

TABLE 3.5-13 (Cont)

MISSILE CHARACTERISTICS

VELOCITY DIA. WE IGHT
_(FTzS) . (M. (LBs)

R g.h86 0.23

0.988 0.792

CALCULATED
MAX. STEEL
PERF. DEPTH

—te)
0.018

0.0781%

0.1875
(filter
housing

thickness)

PEMARKS

casing perforation will not occer;
however, fan blade may exit through
the flexible connector on the fan
discharce. There are conduits “nat
belong to A, C, and D channels in
the room that may be needed for
safe shutdown. Fowever, the con-
duits are thicker than the calcu-
lated maximum steel perforation
depth (0.01a%), therefore, protec-
tion is not neededy (1)(2)

Ccasing perforation will not occur;
however, fan blade may exit through
the flexible connector oa the fan
Aischarge. There are conduits that
belong to A, C, and D channels in
the room that may be needed for
safe shutdown. However, the con-
duits are thicker than the calce~
lated maximam steel perforatior
depth (0.027%), therefore, protec-
tion is not needed(a)(t)

perforation of fan casing may
occur; however, the fan is inside a
filter housing that is 716" thick.
The calculated steel perforat ion
after the fan blade penetration
through the fan casing is 0.176%.
Therefore, the fan blade will not
exit fr he filter housing.

B
pilter hoausing perforation will not
oCcCcur.




TABLE 3.5-13 (Cont) Page § of 8
CALCULATED
WMISSILE SOURCE MISSILE CHARACTERISTICS MAX. STEEL CASING
IDENTI- or LOCATION VELOCITY DIA. WEIGHT PERF. DEPTH  THICKNESS REMARKS
FICATION RISSILE . _AFET/S5)  (IN.) (uBs) __ (mw.) = _(IN.)
Fan Elade Switchgear Aux Bldg 157 i.n 8.09 ¢.09s 0.1875 Filter housing perforation will not |
Roow Unit SDG Area (filter occur. {
Coolers El. %3* housing i
thickness) '
WM, B-VE-s01 |
Centri- ]
fugal Fan)
Fan Blade Control Aux Bldg 17a 1.85 4. 867 0.178 0.187% casing perforation will not occur.
Room Supply SDG Area Also, the fan is inside a filter !
Unit El. 178* housing.
1A, B-VH-80) '
{Centri-
fugal Pan)
van Plade Comntrol Aux Bldg 210 .37 0.753 0.069 0.1875 Casing perforation will not occur.
Area Smoke Control However, the fan blade may exit
vent Fan Area through the suct ion side flexible
El. 178" connector. There is no safe shut~
10-vao08 down equipment within the room.
(Vane-Axial Therefore, protection is not
Fan) needed.
- -
Pan Plade Diesel Area Aux Bldg 281 1.72 0.902 0.092 0.1875 Casing perforation will not occur.
Exhaust Fan SDG Area However, the far blade could exit
El. 178* through the suction side flexible
1A, B-val connector. A Va* thick steel
(Vane-Axial barrier is provided to mcl& the
Fan) section flexihle connector.
Pan Plade Diesel Aux Bldg 260 3.1 23.9 0.38) 0.25 Fan blade will penetrate through
Generator SDG Area the fan casing. Howewvrr, there ar
Room Recir. El. 77 no safe shutdown equipment in the
Fan room. Therefore protection is not Q
needed.
A thru B-
ve12
(Vane-Axial
Fan)

9698920vs. oc
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MISSILE
IDENTI-

FICATION
Fan Elade

ran Flade

Fan Elade

Fan Blade

Fan EBlade

few Rlsda

2ISSJLE

Control
ROO® Return
Air Fan

A, B-VE-815

(Vane-Axial
Fan)

RCIC RoOm
Ccclers

A, B-VH-208
{vane-Axial
Fan)

RHR Room
Coolers

A thru
H-VE-210
(Van-Axial
Fan)

SACSE Room
Coclers

A thru
D-VH-218
{Vvane-Axial
Fan)

Core Spray

Pumg Room
Coolers

A thra
B-vE-21
(van-Axial
Fan)

Wt Qoe
Coolers

1A g-via-204

("‘- kt"
F)

LOCATION

Aux Bldg
Control
Area

El. 155¢

Reactor
Bldg

El. Sw¢

Reactor
Bldg

El. S8

Reactor
Bldqg

El. 2

Reactor
Bldg

El. Sa&°

-

TABLE 3.5-13 (Conmt)

MISSILE CHARACTERISTICS

D —

VELOCITY DIA.

—_—=

-{rES)
162

205

281

230

(190
1.26

.61

WEIGHT
(I.!!.

0.72

0.758

1.05

1.598

CALCULATED
MAX. STEEL
PERF. DEPTH

(IN.)
0. 151

0.220

.. “

A%

CASING
THICKNESS

0.17%9

0.1875

0.v875

0.187%

s

casing miwﬁtﬁ occur.
However, the fan Yy exit

through the ‘suction flexible con-
nector. There are no safe shutdown
equipment in the room. Therefore,
protection is not needed.

suction of the Fan
will prevent a fan

leaving the cooler

rforation

uou of the fan
will prevent a2 fan
leaving the cooler

Langle,

ng perforation

suction of the fan
will prevent a fan
leaving the cooler

suction of the fan coolers which
will prevent a fan blade from

leaving the cooler at an obligue
le.

QeooQ2nea ot N
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wISSILE SOURCE
1DENTI- or
pIcallow  EISSILE

Fan Blade Intake
Sapgly Pan
A thre

(van-Axial
Fan)
Fan Blade Intake
Structaure
Exhaust Fan

A thre
D-¥50s
(Vane-Axial
Fan)

Fan Flade Travel ing

motor Roowm
Fan

GA, B-VS55A
(Van-Axial

Impeller SACS Pumps

Ffoel Pool
Cecoling

Fumg
§CCS
Jochkey
Pust
Torus
Sater
Cleanug
Pusyg

Impeller

Impeller

Ingeller

Intake
Strecture
El. 22

Iintake
Struecture

Reactor
Bldg
El. W2
Reactor
Bldq

El. %2

Reactor
gl. Se*

Reactor

250

172ee

%i.0

1"ne.s

TABLE 31.5-13 (Cont)

CALC ILATED
MAX. STEEL
PER . DEPTH
(IN.) fiBs) (W)
2."m 8,89 0.22
2.7 8.8% 0.22
1.368 0.7%6 0.08
%1 0. 0.267
3.3 “w.n 0.1
2.56 8.3 .08
5.3 s 0.2 i

0.25

0. 1875

0.62%

0.59

0.5%

will prevent a fan blade from
leaving the cooler at an oblique
le.

direction and the vane quide t
discharge of the fan prevents a f
blade from leaving the fan housing

on the dlscharge direction. There-
fore, protection is not needed.

wo casing perforation.

%o casing perforation.

No casing perforation.

Mo casing perforation.

QuERYZ0we 0L W
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C—

TASLE 3.5-13 (Comt) ; Page T of §
CALCULATED
IDEwyl- or LOCATION CIAL PERF. DEPTH  THICKNESS FEMARES
picaijos  pisSitE e fFTS) (W) 8w (W) LIRS
Impeller ailled Aun Bldg A2.0 5.97 .1 .. V08 0.6) " casing Cerforation.
water Pamp Caontrol
Area
1. 5%
Impeller e m Aex Bldg WA.5 3.06 "n.m”m 0.068 8.3 %o casing perforationm.
Panel Diesel
Chilled Areas .
water Pamp El. T8
Ispeller BACE Pamp .-ctu o .6 s. 28 sl 6 0.0% .M No casirg perforatiom.
7. ™M™
Impeller Service Intake 7.3 .M ».) 0.05% .5 ®o casing perforatiom.
-ter Strectere
POCStET E. 7=
Pamg
Ispeller Serwice Iintake s 5.2 1295.% o.m .75 %o caairg perforatiom.
Sater Pamp = Strectare
El. *»
Imgeller L Beactor "He. a7 8.2 2.2 1. 925 %o casing perforation.
Pecir. LIE ]
Fame . Tt
Imgeller e Practor 62.08 a.n s 8.053 0.5 Mo casing perforatiom.
Precoat eld
Pamg £l. s
Imgelle- D Peact or ST.6 .00 5.6 .08 0.8 S0 casing perforation.
Bo ldup #lig -
Pueg . WS
Isgellier P L Peactor TN L 5.9 0.0423 9.83 mo casing perforatiom.
Eac twash sidq
ey L. W2
tegeller  COD Pyep ::m 2e.s TR ™ 0.9 0.6 ®o casing perforatiom.
!
2. M
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HCGS FSAR 1/84

QUESTION 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 Delete
;12245555 - oy P .
co er through-fan-housing missiles that would damage s y-
relat ructures to be credible. The condition tha isted at
Palo Verde lved workmanship deficiencies as ¢ ade locknut
torque and bla angle did not meet the su er's
pecification. As sult, the blade ex enced fatigue
failure and was ultimate ropelled out~of the fan housing at .n
ngle that renetrated the f ble nections of the fan and
impinged the containment liner . HCGS has conducted a
urvey of vane-axial and ¢ ifugal s in safety-related areas
loying flexible connsefors. We identif one instance where
postulated missil rough the flexible conMregtion ¢of a vane-
xial fan may h the potential to damage safe-s down
e room. In order to prevent the postu d
issile £rom damaging safe-shutdown eguipment, a missile ield
én added to the design to withstand the impact of the

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.

osER OPEN ITEM O 7
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HCGS 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.

jon 3.5.1, will fail at HCGS and generate a missile
sient energy to penetrate a component casing i remote.
analyses of internally generated pisSiles
performed for Pall rde verified that postu fd missiles from
pumps and fans (e.g., pump impeller oc blade) typically do
not have sufficient energy te.penet § the component casings.
The formulae used by Palo Verd < predict the penetration
resulting from missile impaet are pro ided in Reference 3.5-4.

Since HCGS uses pumps and fans which are designed and constructed
in accordancs h the same recognized industry COG and
standard % those installed at Palo Verde, results of

rigopols analyses conducted for Palo Verde are indicative o Re

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.

pSER OPEN ITEM &7
410.12-1 Amendment 2
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HCGS FSAR 8/84

QUESTION 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. : : )
Secondwm@ muwolse are not considercd weHh an Hae
o“‘ed:d com PM""TV\ el buw Hazin e#,LJS one b&un«d-éck

kﬁ}1d¢6 FaQwaona migadto, Whae cow~g0¢ﬂn~uvif wello
FLev*fg, or ceLL~Vu1: ouua.vvm4N1éifC*) 1ﬁ«L.1oé*zA~*on fo-
%&~¢~m&ivf5 ss&avwdxvvg (ifkhu?‘b.) masdio wao cncduded
A Har  evptuatien
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HCGS

DSER Open Item No. 39  (DSER Section 3.7.2¢9%)

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

/\thc results of the finite ;Iannt soil-structure interaction analysis and the
fmpedance sofl-structure {nteraction analysis of the containment structure.

(¥ < :
For the ;nformatios f'eiae.sfea/ above, see the
response Fo DSER open fem s/,



HCGS

DSER Open Item No. 40  (DSER Section 37.2¢3)

SSI analysis results usi~g finite element method and elastic
half-space approach for intake structure

RC;EnJﬁ
For the /2 Forma ten r-cguesv‘ed above see the
response +o DSER oper [tem é6.



HCGS

DSER Open Item No. §1  (DSER Section 3.3.6 )

Comparison of Bechtal independent verification results with
the design-basis results,

RESPONSE

Thi3 rtem carrespona’s 4o Jlem A.13 From The
NMRC Jfrugfura.//éeofcdm‘ca/ mteﬁ'nf o F

:ra,,“‘,.y 0, 198¢ . A Comporison of Bechbel

independant yer: fication results with the
deszjn bas,/s Freswts s a Haehed.
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Revision 1 ~
Meeting Date: January 10, 1984 7/2/84

Question No: A-13

Question: Provide camparison of Bechtel Independent Verification
Results with the Design Basis Results.

Response!

’

As described in Amendment 1 of the FSAR (Section 3.7.2.4),

three independent seismic soil-structure interaction analyses
are performed for the major plant structures. The design basi
analyses are performed using the finite element method by EDS
Nuc lear, Inc. (presently known as Impell Corporation).
Independent finite element soil-structure interaction analyses
are subsequently performed by Bechtel to verify the design basis
analyses. In addition, in accordance with the reguirements of
the Standard Review Plan, Section 3.7.2 (NUREG 0800), impedance
approach (the half-space) soil-structure interaction analyses
are performed by Bechtel. The analytical method utilized for the
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 the
division of responsibilities for the seismic analyses.

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

Power Block Structures

1. Comparison of Design basis and Independent Finite Element
Verification Response Spectra

Bechtel's independent soil-structure interaction analyses
are performed using the computer code FLUSH. The results of
independent finite element analyses are in reasonable agree-
ment with those of the design basis analyses. As <an b~
seen from Figures A-13-2 through A-13-37, the horizontal
response spectra obtained from the independent finite
element analyses arn generally enveloped by those obtained
from the design basis analyses except for the frequency
range lower than 2 Hz. The vertical response spectra

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

The effects of these exceedances are evaluated for the
cambined responses in three directions using the SRSS
approach and compared with the design basis results. Table
A-13-2 provides these campirisons. In all cases, these
variations are judged to be minor and can be accommodated
within the design margin., In areas where multimodal analy-
sis is performed, the effects of these variations will Dbe
further reduced. It has been concluded that the variations
between these two analyses are within the accuracy of
analyses and can be accammodated within the design margin.

GS/48~1
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DSER OPEN ITEM

Response to NRC Audit
Page 2

11.

Comparison of Design Basis and Impeda.ce Approach Response
Spectra

The peak spectral uccelerations 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

,between 1.0 and 3.5 Hz. Also, there are some local exceed-

ances in the higher freguency range, as shown in Figures
A-13-2 through A-13-37.

As discussed during the NRC Structural Design Audit, dated
January 10, 1984, sampling studiss have been per formed to
confirm ~he adequacy of the plant design. Table A-13-3
describes the criteria used in selection of the samples 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 from 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-13-5a and A-13-5b show the comparision of
impedance approach and design basis moments for OBL and
SSE cases respectively. The impedance approach moments
exceeds the design basis moments at a few wall locations
as indentified on Tables A-13-5a 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 than the
design basis shears and moments. Therefore, no further
evaluation of the auxiliary building structure is neces~-

sary.
Based on the above, it is concluded that the as-built

power block structures can sccammodate the loads obtained
from the impedance approach analysis.

2. Egquipment

The effects of the impedance approach response spectra
was evaluated on 26 types of equipment. The selected
items are located in the areas where the impedance approa

G5/48-2



RESPONSE TO MAL AUGLT
Page 3

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. 1In all cases, the
as-built equipment designs were found acceptable.

3., Cable Tray a HVAC Supports

a. Cable Tray SUgégrt

Approximately 200 supports were evaluated. In all
cases, the existing designs were determined to be
acceptable.

b. HVAC 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 frequencies. Therefore, the HVAC
gupports were considered acceptable,

4. Piping and Pipe Supports

A total of 10 representative piping system calculations
were selected out of 64 calculations affected by the
impedance approach analysis results. The selection of
these calculations was based on the criteria given in
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 low frequency range, such devia~-
tion do not have any affect on the adequacy of existing
piping analysis and support design. In other words, the
stresses and loads generated using the impedance response
spectra curve as input are still within the ASME Section
111 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 campare
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'
design allowables. All pipe supports were evaluated for
adequacy under the revised loads.

DSER OPEN 1ppy 5



Response to WRC Audit

Page 4

Intake Structure

In all cases, the pipe strerses were found to be within
the code allowables as ghown in Table A=13-7. Also,

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

.

responses to questions A-14 and A-16, meeting dJdate

January 11, 1984,

DSER OPEN ITEM &/
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Table A-13-1 (Cont'd)

Camparison of Design Basis

and Independsnt

Finite Element Verification R e B ra
Locations of Spsctral Accaleration

Building Koy Design Earthquake| Variations Figure | Item (Note 2 ,
Elevation| Earthquake | Direction (Note 1) No. No. Design Basie|Bechtel FLUSH
(g) < —

REACTOR 102 oBE N-S 1.7 Bz A-13-21 12 0.34 0.42

54 OBE E-W 4.3 Hz A-13-23| 13 0.50 0.67

201 OBE E-W 1.8 Hz A-13-25| 14 0.38 0.5%

102 oBE Vertical 22.0 Hz A=13-27 15 1.20 1.42

201 oBE Vertical 18.0 Hz A-13-28 16 1.68 1.85

ANJXILIARY 54 OBE N-S 4.9 Hz A~13-29 17 1.1 1.40

54 OBE E-W 4.4 U= A-13-32 18 0.7% 0.85%

54 mE vertical 22.0 Hz A-13-35| ® 1.7 * 1.26

102 OBE Vertical 18.0 H=x A-13-37{ 20 1.47 1.54

178 OBE Vertical 19.0 Hz A-13-37} 21 1.80 1.95%

NOTES: 1. This colum identifies those locations where the resuits of the

G-5/48

independent analysis exceed those of the design basis analysis.

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




Table h=13-2

SRSS Spectral Acceleratien Comparison between

Design Basis and ¥inite Element Verification Analysis

ttoo,lggg_lgggsggl_geeolorctgoa Comparison( Note 1)
¥o. (A) (») (B=A)/A
Design Basis Bechtel-FLUSH pifference (V)
1 1.97 1.75 -11
.3 2.24 2.20 o -2
3 1.53 1.78 16
B 1.3 1.72 24
L} 2.23 2.49 12
6 2.86 2.68 -6
i 2.34 2.32 -1
8 2.56 2.48 -3
9 4.27 3.44 -19
10 1.87 1.93 B
L 1.73 1.93 1"
12 1.41 1.38 -2
13 2.02 1.66 -18
14 1.52 1.50 -1
15 1.21 1.43 18
16 .M 1.86 9
17 2.24 2.07 -8
18 2.23 1.94 -13
19 1.19 1.27 7
20 1.86 1.99 7
21 1.5 1.56 3
MOTE: 1. The SRSS spectral acceleration values include

DSER CPEN ITEM 5/

the eftect of gravity loads (1.0 g)




. TABLE A-13-1}
PROCEDURES POR EVALUATION OF
STR < NT & COMPONENTS
ALYS

INTRODUCTION

s o e S

The results of the impedance analysis are used to assess
the existing design of the HCGS 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 maximum
overturning moments occur at the base of the structures, and
the design maryins for the upper elevations are greater than
those of the base, the effects of these loads at the base of
each structure are evaluated.

B. UIPMENT:

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

i) 1.0 to 3.5 Hz range throughout the iLeactor and auxiliary
buildings

{i.) 6 to 15 Hz range in the reactor building at elevation
102 ft and below.

iii.) 6 to 15 Hz in the auxiliary building at elevation 54 ft.

Since ctypical equipment frequencies are not found in the
range of 1.0 to 3.5 Hz, the item (i) abhove does not need
any further evaluation. Items (ii) and (iii) are reconcile
as follows:

. Review the significant frequencies of approximately 30% of
all equipment selected at random and located in the areas
where spectral variations were noted.

., If the significant equipment frequencies fall in the range
where the difference in the spectra exist, additional eval-
uation is necessary. No further evaluation is necessary 1if
the significant frequencies are ocutside the frequency range

in question.

. The evaluation is performed either Dy comparing the test
response spectra of the equipment with the impedance spectr
(if the egquipment is qualified Dby testing) or comparing the
actual-to-allowable stress ratios with the spectrum exceed-

ance ratios.

. 1f the above evaluation shows the equipment may not be
qualified for the impedance spectra, detailed evaluation
consisting of analysis and/or testing is performed.

DSER OPEN ITEM 5 /



. As a result of evaluation, if equipment requires
modifications, the sample aize for this evaluation is
expanded as required.

C. CABLE TRAY AND HVAC SUPPORTS

Cable tray and HVAC supports do not have fregquencies in the
cange of 1.0 to 3.5 Hz. Therefors any differences between the
two spectra in this frequency range do not require any evalua-
tion. ;

The effects of the epectrum exceedances at frequency range
between 6 and 15 Hz are evaluated for approximately 200 cable
tray and HVAC supports. These supports are selected at randch
put are located at the lower elevation (Reactor Building El. 54
to 102 ft., Auxiliary Building El. §4 ft.) where the spectrum
differences 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 reductions
in response spectrum peak accelerations as compared to those of
the design basis curves. However, frequency shifts were onserv:
in some curves, particularly in the low fregquency ranges. 10
evaluate the effects of the frequency shift, a "biased" sample
of affected piping systems is reanalyzed and reevaluatec.

The sample is selected as follows:

Individual impedance curves for various elevations and structure
are superimposed on their corresponding design basis curves to
identify those impedance curves which are not envelcped by desic
pasis curves. Those impedance curves are then superimposed on
the design basis *enveloped” response spectra used for various
piping system cesign calculations. 1If the design basis envelop:
response spectra curves affecting a calculation did not totally
envelop all the corresponding impedance curves, that particular
calculation is then identified as "affected” and a candidate
for sampling.

A "biased” sample of the "affected” 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. Difference in ®*g* level (Ag) between impedance and design
basis curves in the affected frequency zones. Sample selec
to include curves showing significant differences.

3. High equipment nozzle loads in existing calculacion.

4. Relative location of piping system in the plant in an attem
to include response of all structures in the sample selecte

DSER OPEN ITEM ¢/



The number of calculations included in the sample is:

Total No. No. of Calcs No. of Calcs No. of Calcs
Building of QO-Calcs Reviewed _affected in the sample

Drywell 32 32 23 3
Reactor 213 213 34 )
Auxiliary 124 124 7 2

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

DSER OPEN ITEM 54



TABLE A-13-4

REACTOR BUILDING SHEAR STRESSES AT EL. 54'-0°"

Design Ispedance
wall Basin Approach Allowable
Location rai Pal Pl
North Wall 323 207 630
South Wall 333 224 630
East Wall 298 261 630
West Wall 303 268 630
Cylindrical Shell 257 251 630
Pedestal 27 91 126
SOUTH RADWASTE SHEAR STRESSES AT EL. 54'=-0"
Design Impedance
wall Basis Approach Allowable
Location Psi Psi Psi
North Wall 183 207 630
South Wall 216 224 630
East Wall 208 276 630
West Wall 458 257 630

NHotes: 1. Concrete f'c = 4000 Psi

2. See PSAR FPigures 1.2~

DSER OPEN ITEM 5 /

2 for wall location.




TABLE A-13-5a

!!ﬁﬁ?bl‘l&g'h.?l BUILDING - OBE BEISMIC MOMENTS AT EL. 54°'0°

Ispedance
Design Basis Approach
Wall Location Method Mathod
(Rip=-re) L(Rip="t)
North-Reactor
North-Radvaste 359,200 414,500
South-Reactor
South-Radwaste 517,400 847,700
East~Radvaste 461,000 421,900
West-Radwvaste 329,000 290,700
East~Reactor 434,500 276,900
West-Reactor 588,600 482 ,%00
Cylindrical 2,772,000 (N=§) 1,847,000 (N=-S)
Shell 1,723,000 (E=W) 1,639,000 (E=-W)

Note: See PSaR Pigure 1.2-2 for wall location.

DSER OPEN ITLM 5§ /




TABLE A-13-5Db

REACTOR/RADWASTE BUILDING =~ SSE SEISMIC MOMENTS AT EL. S4'0"

Inpedance
Design Basis Approach
Wall Location Method Method
(Rip=-Pt) (Rip~Frt)

North~Rsactor
North-Radwvaste 912,100 699,100

South-Reactorx
South-Radwaste 1,344,000 1,429,000

East-Radwvaste 675,000 732,300

West-Radwvaste 654,000 $04,500

East-~Reactor 909,000 480,200

West-Reactor 1,320,000 837,400

Cylindrical 4,471,000 (N=S) 3,092,000 (N=S)
Shell 3,054,000 (E=W) 2,668,000 (E=W)

Note: See PSAR Pigure 1.2-2 for wall location.

osLR OPEN ITEM 5 /




TABLE A-13-6

POWER BLOCK SEISMIC CATEGORY I BQUIPMENT

Equipment Bquipment Method of
or location Frequsncies Seimic Applicar.
Component Tag No. Blgd./El. (Bz) Qualification Note
. Reactor Bldg.|dorizontal- 10, 12
HPCI Turbine B41-C002 B1. 54 Vertical - 23 Testing ?
Residual Heat
Removal Pump/ | B11-C002 | Reactor Bldg.|Horizontal~ 8.7, 9.7 Analysis 3
Motor El. 54 Vertical - >33
E1%P617
Control Roam H11=-P618 Aux. Bldg.
Panels H11-P640 El. 102 Horizontal~- 11.5, 16 Testing 1
H11-P641 Vertical = >33
H1+P620
thraugh
Control Roam H11=-P623 Aux. Bldg. |Horizontal=- 21, 29
Panels BH11-P628 Bl. 102 Vertical = >33 Testing 1
H22-P631
Control Roam H11=-P635 Aux. Bldg. |Borizontal=- 19, 37
Panels H11-P636 El. 137 Vertical - >33 Testing 1
Control Roam Aux. Bldg. [Horizontal=- 7. 12
Panels H1¥+=608 El. 137 Vertical - >33 Testing 1
Coitrol Roam H11609 Aux. Bldg. |Horizontal- a2,
Prnhels H1+=611 El. 137 Vertical - >33 Testing 1
Reactor Bldg.|Horizontal- 16 Analysis &
RCIC Turbine £51-C002 El. 54 Vertical - 18 Testing 1, 2
LPCS Pump/ £2+C001 | Reactor Bldg.|Horizontal- 11.5, 12.7
Motor Bl. 54 Vertical = >33 Analysis 2

DSER OPEN ITEM < /



TABLE A-13-6 gCont'G)

POWER BLOCX SEISMIC CATEGORY I BQUIPMENT

Bquipment Equipment Metihod of
or Location Freguencies Seimic Appli
Component Tag No. »lgd./El. (8x) Qualification No
Chillar Water |[IAT, D. G. - Horizontal = >33
Tank BT 410, 413 B1. 178 Vertical = >33 Analysis
BCCS Jockey IAP, BP, Reactor Bldg.|Horizontal = >33 Analysis
Pump cp, DP 228 Bl. 54 Vertical = >33
SACS Bxpansion|IAT, Reactor Bldg.|Horizontal - 12.5
Tank BT 205 Bl. 201 Vertical - >33 Analysis
§.0 Kv Switch-|IAN, W, Reactor Bldg.|Horizontal - 8, 14
gear CN, DN 205 Bl. 102 Vertical - 30 Testing
DC Switchgear
& Control 10D 251, Reactor Bldg.|Horizontal - 8, 35
Canter 261 E. 54 Vertical = 20 Testing
Batteries 10D 421, Ax. Bldg. Horizontal - 14, 16
Racks 431 El. 54 Vertical - 28 Testing
Inst.AC Power |IYF 401-407| Aux. Bldg. Horizontal - 17, 21
Panel IYF 209 El. 102 Vertical - & Testing
Control Panel |IAC, BC 201 Reactor Bldg. |Horizontal = 8. 17
El. 102 Horizontal = >33 Analysis

DSER OPEN ITEM
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POWER BLOCK SEISMIC CATEGORY I BQUIPMENT

SABLE A- 13-6 (Cont'S)

DSER OFEN ITEM

Bqui pmsnt Equipment Method of
or Location Prequsncies Seimmic Applic:
Component Tag Wo. Blgd./El. (Bz) Qualification Not ¢
standby Diesel |1(A-D)G 400 D. G. Horizontal = >15
Generator Set B1. 102 Vertical = >15 Analysis 2
SACS Heat 1AIE, 1A2E201|Reactor Bldg.|Horizontal - 8, 10.4 Analysis 2
Exchanger 1IE, 1B2E201 Bl. 54 Vertical = 21
SACS Pumps 1(A=-D)P210 Reactor Bldg.|Horizontal - >33
El. 201 Vertical = >33 Analysis 2
Control Panel |[ICC, DC201 Reactor Bldg.|Horizontal- 12.7, 17.6
sl. 102 Vertical - 29 Analysis 2
Accumulator 1AT, BT412 D. G. Horizontal - 31, 33
Tank EL. 54 Vertical = 35 Analysis 2
Air Handlirg 1AVH407 D. G. Horizontal - 16.6, 18
Units 1BVH407 El. 178 Vertical - 19 Analysis 2
ANMC Units
Unit Cooler 1AVH208 Reactor Bldg.|Horizontal - 9.4, 21
1AVH209 El. 102 Vertical - 26.4 Analysis 2
1BVH208
1BVH209
HVAC Control 1AC, CC285 D. G. Horizontal = 12.7,16.4
Panels 1AC, CC281 El. 178 Vertical - 16.9 Analysis 2
1AC, DC483
Centrifugal 1AK, BK403 D. G. Horizontal = >30
Water Chiller El. 178 Vertical - »>30 Analysis pi

Yotes: 1.

3.

Impedance &pproach spectral ac
design-basis response spectra

S/

Although impedance approach spect
of dasign basis response spectra

TRS envelopes impedance approach apectra.

celeration is lower than that of the
in the major equipment frequercies.

ral acceleration exceeds that

in the eguipment fregquancy range,
a more detailed calculation showed that the eguipment stresses
are within the code allowables.



TABLE A-13-7

e o e e

POWER BLOCX PIPE STRESS SUMMARY

e ————————————————————————— e S M

puilding | Calc. [Max. Seismic Stress Ratios ASME Code Equation
No. Max. Im nce Stress Xvaluvation Vendor
Max. Design Basis §tress . 9B* . 9D* Equip. Nozxl
Code Allowable!Code Allowable Allowables M
OBE 88T Upset Faulted
c1549 0.5 0.76 0.29 0.66 YES
Auxiliary
cisa 0.64 .86 0.40 0.28 YzS
ci118 0.75 0.83 0.44 0.34 YES
Drywall c1842 0.65 0.83 0.63 0.85 YES
c120 0.30 0.52 0.49 0.3 YES
c9s8s 0.88 0.75 0.54 0.35 YES
oot 0.88 0.94 0.84 0.63 YES
Reactor Cc963 1.10 1.18 0.71 0.47 YES
c918 0.29 0.3 0.33 0.21 TES
c937 0.90 1.15 0.70 0.38 YES

*ASME Section II1I NC, ND-3652

DSER OPEN ITLM f/
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TABLE A-13)-8

POWER BLOCK PIPE SUPPORT LOAD SUMMARY

Building | Calc. | Total Mo. ¥o. of Averags Percentage | Support
No. of Supports with increase in Load | Design
Supports Load Increase Upset Faulted AMequate
C1549 ) Y WA N/A - 3
Muxiliary 4
cise 16 [} in NONE YES
ci18 8 1 ) "n YES
Drywell c1842 34 0 /A N/A YES
c120 18 2 ™ NONE YES
c98s8 1" 3 NONE 149 YES
e 34 6 208 17% YES
Reactor C963 7 & 2 28\ YES
c918 10 0 N/A N/A YES
€917 7 5 17 an YES
PEN ITEM 45/




l

DEVELOPMENT OF PSAR CRITERIA

IMPELL (EDS)

1

-

BECHTEL

l

* DEVELOPMENT OF RESPONSE
SPECTRA AND DESIGN
LOADS USING FINITE
ELEMENT APPROACH

|
J

* COORDINATION AND REVIEW
OF IMPELL ANALYSIS

* PERFORM INDEPENDENT
VERIFICATION ANALYSIS
US ING

i. FINITE ELEMENT
(FLUSH) APPROACH

i{i. IMPEDANCE APPROACH

Figure A=-l13~-1

pivision of Responsibility
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