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Robert L. Mitti General Manager
Nuclear Assurance and Regulation

August 20, 1984

f

|,

L Director of Nuclear Reactor Regulation |

| U.S. Nuclear Regulatory Commission l
' 7920 Norfolk Avenue

Bethesda, MD 20814

Attention: Mr. Albert Schwencer, Chief

3
Licensing Branch 2 )
Division of Licensing

Gentlemen:

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

|

Attachment 1 is a current list which provides a status of
the open items identified 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 o.5erwise. In
order to permit timelyresolutionof\tems 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, and FSAR question responses listed in Attachment 3.
A signed original of the required affidavit is provided to
document the submittal of these items.

1

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

PDR ADOCK 05000354 '
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- . LDirect'or of-Nuclear
. Reactor' Regulation'' 2' 8/20/84'.

,

_ C .. D'. . H. . Wagner'

:USNRC--Licensing' Project Manager-

W. H.'Bateman
'

USNRC Senior Resident Inspector
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
DOCKET NO. 50-354

PUBLIC SERVICE ELECTRIC AND GAS COMPANY

Public Service Electric and Gas Company hereby submits the
enclosed-Hope Creek Generating Station Draft Safety Evalua-
tion Report open item responses and FSAR Ouestion
responses.

The matters set forth in this submittal are true to the best
of my knowledge , information, and belie f .

Respectfully submitted,

Public Service Electric
and Gas Company

By:
Thomas J .partin~

Vice Prefident -
Engineering and Construction

Sworn to and subscribed
bef ore me , a Notary Public
of New Jersey, this fd @ day
of August 1984.

f (l W RMi

- v y

DAVID K. EURD

NOTARY PUBUC OF NEW JERSEY

My Comm. Empires 10-23 85
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DATE: 8/d0'84 '

ATTAONENT 1

DSER R. L. MITIL 'IO
OPEN SECTION A. SCHWENCER

IThM NLMBER SURTECT STATUS IEITER DATED

1 2.3.1 Design-basis tenperatures for safety- Ccrnplete 8/15/84
related auxiliary systems

2a 2.3.3 Accuracies of meteorological Cmplete 8/15/84
measurements (Rev. 1)

2b 2.3.3 Accuracies of meteorological Cmplete 8/15/84
measurements (Rev. 1) j

2c 2.3.3 Accuracies of meteorological Ccmplete 84 5 /84
measurements (Rev. 2)

2d 2 3.3 Accuracies of meteorological Complete 8d5 /84
measurements (Rev. 2)

3a 2.3.3 Upgrading of onsite meteorological Cmplete 8/15/84
measurements program (III.A.2) (Rev. 2)

3b 2.3.3 Upgrading of onsite meteorological Cm plete 8/15/R4
measurements progran (III.A.2) (Rev. 2)

3c 2.3.3 Upgrading of onsite neteorological Open
measurements progran (III.A.2)

4 2.4.2.2 Ponding levels Cmplete 8/03/84

Sa 2.4.5 Wave inpact and runup on service Cmplete fr/#0/fV
Water Intake Structure C R e./ 4 )

Sb 2.4.5 Wave impact and runup cn service e.o m p /e tt. r/ao/#V
water intake structure c A.a A )

Sc 2.4.5 Wave inpact and runup cn service Cmplete 7/27/84
water intake structure

Sd 2.4.5 Wave inpact and runup cn service Canplete s/Je/W
water intake structure c /tt v1

6a 2.4.10 Stability of erosicn protection t omp itt-C. */A8/N
structures

6b 2.4.10 Stability of erosion protection L* * e I ** '- r/po/rY
structures

6c 2.4.10 Stability of erosicn protection Cmplete 8/03/84
structures

M 144 80/12 1-gs
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ATTACit4ENT 1 (Cont'd)

DSER R. L. MITTL 'K

OPEN SECTION A. SCHWENCER
ITEM NUMBER SURTECT STATUS LETTER DMED

7a 2.4.11.2 Thermal aspects of ultimate heat sink Cmplete 8/3/84

7b 2.4.11.2 Thermal aspects of ultimate heat sink Complete 8/3/84

'8 2.5.2.2 Choice of maximum earthquake for New Complete 8/15/84
England - Piechont Tectonic Province

9 2.5.4 Soil danping values Complete 6/1/84

10 2.5.4 Foundation level response spectra Complete 6/1/84

11 2.5.4 Soil shear moduli variation Cmplete 6/1/84

12 2.5.4 Combination of soil layer. properties Conplete 6/1/84

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

14 2.5.4 Liquefaction analysis of river bottm Cmplete 6/1/84
sands

15 2.5.4 Tabulations of shear moduli Cmplete 6/1/84

16 2.5.4 Dtying and wetting effect cm Cmplete 6/1/84
Vincentown

17 2.5.4 Power block settleent monitoring Complete 6/1/84

18 2.5.4 Maximun earth at rest pressure Complete 6/1/84
coefficient

19 2.5.4 Liquefaction analysis for service Cmplete 6/1/84
water piping

20 2.5.4 Explanation of observed power block Complete 6/1/84
settlement

21 2.5.4 Service water pipe settlement records Cmplete 6/1/84

22 2.5.4 Cofferdam stability Cmplete 6/1/84

23 2.5.4 Clarification of ESAR Tables 2.5.13 Canplete 6/1/84
,

and 2.5.14
J

M P84 80/12 2 - gs
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ATTACIMENT 1 (Cont'd)

DSER R. L. MITIL 'IO
OPEN SECTIOi A. SOMENCER
ITEM NJMBER SUBJECT STA'IUS IEITER IATED

24 2.5.4 Soil depth models for intake Conplete 6/1/84
structure

25 2.5.4 Intake structure soil modeling Conplete 8/10/84

26 2.5.4.4 Intake structure sliding stability comp /c ft F/Ad/FY

27 2.5.5 Slope stability Conplete 6/1/84

28a 3.4.1 Flood protection C mplete 7/27/84

28b 3.4.1 Flood protection Conplete 7/27/84

28c 3.4.1 Flood protection Complete 7/27/84

28d 3.4.1 Flood protection Conplete 7/27/84

28e 3.4.1 Flood protection Conplete 7/27/84

28f 3.4.1 Flood protection Conplete 7/27/84

28g 3.4.1 Flood protection Conplete 7/27/84

29 3.5.1.1 Internally generated missiles (outsich Conplete 8/3/84
containment) (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 Conplete 7/18/84

32 3.5.1.4 Missiles generated by natural phenomena Conplete 7/27/84

33 3.5.2 Structures, systems, and cxmponents to Conplete 7/27/84
be protected frm externally generated
missiles '

34 3.6.2 Unrestrained whipping pipe inside Corplete 7/18/84
containment

35 3.6.2 ISI program for pipe w lds in Couplete 6/29/84
break exclusion zone

M P84 80/12 3 - gs
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ATIACIMENT 1 (Cont'd)

DSER R. L. MITIL 10
OPEN SECTICN A. SCHWENCER
ITEM NLNBER SUBJECT STA'IUS IEITER DATED

36 3.6.2 Postulated pipe ruptures ocmplete 6/29/84

37 3.6.2 E'eedwater isolation check valve c. orap /* M 8/ad/&f
operability

38 3.6.2 Design of pipe rupture restraints e,e m p/tt-c. gj g p[

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

40 3.7.2.3 SSI analysis results using finite Cmplete 8/3/84
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 Conplete R/mo/eY
analysis (48 W L)

43 3.8.2 SRV/LOCA pool dynamic loads Ccrnplete 6/1/84

44 3.8.3 ACI 349 deviations for internal Ocznplete 6/1/84
structures

45 3.8.4 ACI 349 deviations for Categor I Complete 9/40/49
structures (deva)

46 3.8.5 ACI 349 deviations for foundations Ctrnplete 9/a.o/# y
( Ke. v1)

47 3.8.6 Base mat response spectra Ccrnplete 8/10/84 Revo

48 3.8.6 Rockiry time histories Ccruplete #/Jo/4-(
(4 e.r L)

49 3.8.6 Gross concrete section Ccznplete F/Ao/tY
CRe.vtl

50 3.8.6 Vertical floor flexibility response Ccanplete P/Ao/#9
spectra c A e.vM )

51 3.8.6 Capariscn of Bechtel independent Ccruplete pao /8/
verification results with the design- (Rev. 4)
basis results

1

M P84 80/12 4 - gs



ATTACIMENT 1 (Cont'd)

DSER R. L. MITTL 'IO
OPEN SECTIOT A. SCHWENCER
ITEM NUMBER SUBJECT STA'1US IEITER DATED

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

53. 3.8.6 Design of seismic Category I tanks Conplete F/Ao/P/
cr es t)

54 3.8.6 Combination of vertical responses Conplete 8/10/84 Rev

55 3.8.6 'Ibrsional stiffness calculation Cmplete 6/1/84

56 3.8.6 Drywell stick nodel developnent Conplete F/Ao/M
C4 * e 1)

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

58 3.8.6 "O" reference point for auxiliary Conplete 6/1/84
building model

59 3.8.6 Overturning moment of reactor Complete t/a.o/W
building foundation mat ( A es4_)

60 3.8.6 BSAP element size limitations Complete %/2 o/##
C A.e/ f.)

61 3.8.6 Seismic nodeling of drywell shield Conplete 6/1/84
wall

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

63 3.8.6 Reactor building dome boundary Conplete 6/1/84
conditions

64 3.8.6 SSI analysis 12 Hz cutoff frequency Conplete a'/Ad/H
cat /1)

65 3.8.6 Intake structure crane heavy load Conplete 6/1/84.

drop

66 3.8.6 Inpedance analysis for the intake Complete 8/10/84 Rev
structure

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

66 3.8.6 Reactor building foundation mat Couplete 6/1/64
contact pressures

i

M P84 80/12 5 - gs



ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL 'It

OPEN SECTICN A. SCHWENCER
ITEM NUMBER SUILTECT STA'IUS LETTER DATED

69 3.8.6 Factors of safety against sliding and Cmplete 6/1/84
overturning of drywell shield wall

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

71 3.8.6 overturning of cylinder wall Cmplete 6/1/84

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

73 3.8.6 ASHSD dme model load inputs Cmplete 6/1/84

74 3.8.6 Tornado & pressurization Cmplete 6/1/84

75 3.8.6 Auxiliary bailding abnormal pressure Cmplete 6/1/84

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

77 3.8.6 Factor of safety against overturning Cmplete tr/20/P/
of intake structure c4et$)

78 3.8.6 Dead load calculations Cmplete 6/1/84

79 3.8.6 Post-modification seismic loads for Ccmplete ir/ M/FV
the torus c Ae v f-)

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

81 3.8.6 Seismic displacement of torus Cmplete 2r/ae/A'/
CAe.tS)

82 3.8.6 Review of seismic Category I tank Cmplete 3/go/sy
design (Ae.W1.)

83 3.8.6 Factors of safety for drywell Cmplete 6/1/84
Ibuckling evaluation

84 3.8.6 Ultimate capacity of containment Cmplete d/dd/8V I

(m-terials) (geri)
85 3.8.6 Load cmbination consistency Cmplete 6/1/84

|

M P84 80/12 6 - gs



ATTAQMENT 1 (Cont'd)

DSER R. L. MITIL It
OPEN SECTION A. SO1WENCER
ITEM NUMBER SUBJECT STATUS LETTER IWIED

86 3.9.1 Cmputer code validation c.a m p /e fc. Mad
87 3.9.1 Information on transients c.,,,, p/c re p/.a o/# 1

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

89 3.9.2.1 Vibration levels for NSSS piping Cmplete 6/29/84
systems

90 3.9.2.1 Vibration monitoring program during Cmplete 7/18/84
testing

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

92 3.9.2.2 Triple flued-head containment Complete 6/15/84
penetrations

93 3.9.3.1 Load cmbinations and allowable Cmplete 6/29/84
stress limits

94 3.9.3.2 Design of SRVs and SRV discharge Complete 6/29/84
P pingi .

95 3.9.3.2 Fatigue evaluation on SRV piping Cmplete 6/15/84
and IDCA downcmers

96 3.9.3.3 IE Information Notice 83-80 Cmplete &/ac/r(
(Alu.Q

97 3.9.3.3 Buckling criteria used for couponent Complete 6/29/84
supports

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 structures.

99b 3.9.5 Stress categories and limits for Ca plete 6/15/84
core support structures

100a 3.9.6 10CFR50.55a paragraph (g) Cmplete 6/29/84

!
i

M P84 80/12 7 - gs
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ATIAOIMENT 1 (Cont'd)

DSER R. L. MITIL $
OPEN SECTION A. SCHWENCER l
ITEM NUMBER SUIL7ECT STATUS IETTER DNIED j

100b 3.9.6 10CFR50.55a paragraph (g) com p/e.it. g/A8/II '

101 3.9.6 PSI and ISI programs for pumps and e omp/ek 3/a.o/t*/
valves ]

102 3.9.6 Isak testing of pressure isolation Conplete 6/29/84
valves

103a1 3.10 Seismic and dynamic qualification of c.e m p /t /c t/2.e/F('
mechanical and electrical equipnent

103a2 3.10 Seismic and dynamic qualification of e omp/t fe t/2.8/f(I
mechanical and electrical equipment

103a.' 3.10 Seismic and dynamic qualification of t.omp /e / c g-/c.o/J.g
mechanical and electrical equipnent

103a4 3.10 Seismic and dynamic qualification of c. ample f e r/acg/P@
mechanical and electrical equipment

103a5 3.10 Seismic and dynamic qualification of comp /e/e d'/Z8/# C
mechanical and electrical equipment

103a6 3.10 Seismic and dynamic qualification of c.o m p/e k 8'/M Y
mechanical and electrical equipment

/103a7 3.10 Seismic and dynamic qualification of e.omp/e f e F/24 # Y
mechanical and electrical equignent

#
103bl 3.10 Seismic and dynamic qualification of e.omp /e/c

mechanical and electrical equipment

103b2 3.10 Seismic and dynamic qualification of c omp/ek F/28hV
mechanical and electrical equipment

103b3 3.10 Seismic and dynamic qualification of c.omp/eg y/zd}Y
mechanical and electrical equipment

103b4 3.10 Seismic and dynamic qualification of emp/e/c g
mechanical and electrical equipnent

103b5 3.10 Seismic and dynamic qualification of e_ov/cfc p/u/Fl
mechanical and electrical equipment

' M P84 80/12 8 - gs
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL 'It

OPEN SECTICN A. SCHWENCER
ITEM NUMBER SUR7ECT STA'IUS IEITER DATED

103b6 3.10 Seismic and dynamic qualification of cow IW p/s.</#1
mechanical and electrical equipnent

103cl 3.10 Seismic and dynamic qualification of c.omp lex g/u/pp
m chanical and electrical equipment

103c2 3.10 Seismic and dynamic qualification of cor=#/**C g-/u/f1
mechanical and electrical equignent

103c3 3.10 Seismic and dynamic qualificaticn of w- # /* *- t/u/ey
mechanical and electrical equipment

103c4 3.10 Seismic and dynamic qualification of comptefc gu/F/
mechanical and electrical equipnent

104 3.11 Environmental qualification of NRC Action
mechanical and electrical equipment

105 4.2 Plant-specific nechanical fracturing Cmplete 6 /z.o/FV
analysis cg d

106 4 .2 Applicability of seismic andd LOCA Cmplete F/t.4/df
loading evaluation C Ae.v i.)

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

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

109a 4.4.7 'IMI-2 Item II.F.2 Com#/c/C F/N/4Y

I/#!N109b 4.4.7 'IMI-2 Item II.F.2 6,,,p /e te

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

110b 4.6 Functional design of reactivity Complete 7/27/84
control systems

111a 5.2.4.3 Preservice inspection program Cmplete 6/29/84
(cmponents within reactor pressure
boundary)

s

M P84 80/12 9 - gs



ATTAOlMENT 1 (Cont'd)

I:.t DSER R. L. MITIL 'It

OPEN- SECTION A. SCHWENCER
ITEM NUMBER SUEL7ECT STA'IUS IEITER DA:IED

lilb 5.2.4.3 Preservice inspection program Cmplete 6/29/84
(conponents within reactor pressure
boundary)

llle 5.2.4.3 Preservice inspection program Cmplete 6/D/84
(conponents within reactor pressure
boundary)

'

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

ll2b 5.2.5 Reactor coolant pressure' boundary Complete 7/27/84
leakage detection

ll2c 5.2.5 Reactor coolant pressure boundary Cmplete 7/27/84
leakage detection

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

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

113 5.3.4 GE procedure applicability Cmplete 7/18/84

114 5.3.4 Compliance with NB 2360 of the Sungner Cmplete 7/18/84
1972 Addenda to the 1971 ASME Code

115 5.3.4 Drop weight and Charpy v-notch tests Cmplete 7/18/84
for closure flange materials

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

/117 5.3.4 Cmpliance with NB 2332 of Winter 1972 c mp/8M er/24 f(
Addenda of the ASME Code

118 5.3.4 Imad factors and neutron fluence for co,,,p /e n p/re/#9
surveillance capsules

.

.
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ATTA0 MENT 1 (Cont'd)
l

DSER R. L. MITIL 7t
OPEN SECTICN A. SOMENCER
ITDi NUMBER SUR7ECT STATUS LETTER DATED

119 6.2 TMI item II.E.4.1 Cmplete 6/29/84

120a 6.2 TMI Item II.E.4.2 c.o mp/c.fc y/au/s<(

120b 6.2 TMI Item II.E.4.2 c.o o,p/ eic r/z.,/W

121 6.2.1.3.3 Use of NUREG-0588 Cmplete 7/27/84'

122 6.2.1.3.3 Temperature profile Cmplete 7/27/84

123 6.2.1.4 Butterfly valve operation (post Cmplete 6/29/84
accident)

124a 6.2.1.5.1 RPV shield annulus analysis Complete 3/u/4'/
CXe r.L)

124b 6.2.1.5.1 RPV shield annulus analysis Cmplete t/z.o/M
y sed)

124c 6.2.1.5.1 RPV shield annulus analysis C& plete p/z.4/tif
t A s /*)

125 6.2.1.5.2 Design drywell head differential Cmplete 6/15/84
pressure

126a 6.2.1.6 Redundant position indicators for e.om p / c+c gjujtY
vacum breakers (and control rom
alarms)

126b 6.2.1.6 Redundant position indicators for c_o m piti-C- 4 /Lo)N
vacutan breakers (and control roan
alarms)

127 6.2.1.6 Operability testing of vacuum breakers Cmplete 3 /z.o/#1
Co As# t-)

128 6.2.2 Air ingestion Cmplete 7/27/84

129 6.2.2 Insulation ingestion Cmplete 6/1/84

130 6.2.3 Potential bypass leakage paths Cmplete 6/29/84

131 6.2.3 Administration of secondary contain- Cmplete 7/18/84
ment openings

M P84 80/12 11- gs
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL It

OPEN SECTICN A. SCHWENCER
ITEM NUMBER SUBJECT STATUS IEITER DAITD

132 6.2.4 Containment isolation review Cmplete 6/15/84

133a 6.2.4.1 Containment purge system coap/efe y/p/p

133b 6.2.4.1 Containment purge system c.o n p ic.fc y/g,/py
133c 6.2.4.1 Containment purge system e.o m p/e/c P/z.off /
134 6.2.6 Containment leakage testing Cmplete 6/15/84

135 6.3.3 LPCS and LPCI injection valve t omp/che r/2.0/P/
interlocks

136 6.3.5 Plant-specific LOCA (see Section Cmplete 3/t.o/E-(
15.9.13) ( /z e _g )

137a 6.4 Control rom habitability c.o mp /c f.c pjg,jg

137b 6.4 Control rom habitability com p/cfc #-/zq/PV

137c 6.4 Control rocm habitability e_,o ,.,p/c /c gjggg
138 6.6 Preservice inspection program for Cmplete 6/29/84

Class 2 and 3 cmponents

139 6.7 MSIV leakage control syste Complete 6/29/84

140a 9.1.2 Spent fuel pool storage Cmplete 8/15/84
(Rev. 1)

140b 9.1.2 Spent fuel pool storage Cmplete 8/15/84
(Rev. 1)

140c 9.1.2 Spent fuel pool storage Complete 8/15/84
(Rev. 1)

140d 9.1.2 Spent fuel pool storage Cmplete 8/15/84
(Rev. 1)

141a 9.1.3 Spent fuel cooling and cleanup Complete 8/1/84
system

141b 9.1.3 Spent fuel cooling and cleanup Cmplete 8/1/84
systm

141c 9.1.3 Spent fuel pool cooling and cleanup Complete 8/1/84
system

M P84 80/1212- gs
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R. L. MITIL 10 lD6ER' a
'' I@EN'l * SECTION - A. SCHWENCER

'
~- ITYW M ~ NLMBER SUliTECT' -s " STATUS LETTER DATED'-

,

. ~ ; r

141d- 9.1.3 . Spent fuel pool cooling and cleanup Caplete . 8/1/84g.
~t systm

.

-141e. '9'1.3- ,' Spent fuel pool cooling and. cleanup Ccaplete 8/1/84
syste f"

,r
. .

,6

141f- 9.1.3 . Spent fuel pool cooling and cleanup Ccnplete - 8/1/84
;systm

_

,

.5
,

141g- 9.1.3~ Spent fuel pool cooling ard cleanup Complete' 8/1/84
syste

142a 9.1.4 Light load handling system (related Otmplete 8/15/84.
to refueling)

'

4' (Rev. 1)

)9.1.4 Light load handling shstm ('related ' Cmplete 8/15/84142b-
: to refueling) (Rev. 1)

143a 9.1.5 Overhead heavy load handling - Open

143b 9.1.5 overhead heavy load handling Open

144a 9.2.1 Station service water system Cmplete 8/15/84
( Rev. 1)

144b- 9.2.1 Station service water syste Cm plete. -8/15/84
'

(Rev. 1)
'

144c 9.2.1 Station service water syst m Complete 8/15/84
(Rev. 1),

145 9.2.2 ISI progra and functional testiing Closed 6/15/84
of safety ahd turbine adxiliariss (5/30/84-

' cooling systems Aux.Sys.Mtg.)

146 9.2.6 Switches and wiriry/ associated with Closed 6/15/84
'

HPCI/RCIC torus suction (5/30/84-
Aux.Sys.Mtg.),

147a 9!3/1 - Cc;rpressed air systems - Cmplete 8/3/84'' " '
(Rev 1)

'

147b 9.3.1' Otmpressed air systes Cmplete 8/3/84
'

(Rev 1).,
,

.t .c
,

$
> .

N
_

;-
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ATTACIMENT1(Cont'dl
'

DSER R. L. MITTL 10

OPEN SECTION A. SOiWENCER
ITEM NtNBER SUR7ECT STA1US LETTER IRTED

147c 9.3.1 Cmpressed air systems Cmplete 8/3/84
(Rev 1)

147d 9.3.1 Compressed air systems Cmplete 8/3/84
(Rev 1)

148 9. 3'. 2 Post-accident sanpling system e omp/e/c t-/18/#Y
.(II.B.3)

149a 9.3.3 Equipnent and floor drainage system Cmplete 7/27/84

149b 9.3.3 Equipment and floor drainage system Cmplete 7/27/84

150 9.3.6 Primary containment instrument gas Cmplete 8/3/84
system (Rev. 1)

151a 9.4.1 Control structure ventilation system Cmplete 7/27/84

151b 9.4.1 Control structure ventilation system Cmplete 7/27/84

152 9.4.4 Radioactivity monitoring elements Closed 6/1/84
(5/30/84-
Aux.Sys.Mtg.)

153 9.4.5 Engineered safety features ventila- Cmplete 8/1/84
tion system (Rev 1)

.

154 9.5.1.4.a Metal roof deck construction Cmplete 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 of alternate shutdown NRC Action
capability

157 9.5.1.4.e Cable tray protection co,,,p/s /e Jr/2o/#f

158 9.5.1.5.a Class B fire detection system Cmplete 6/15/84

159 9.5.1.5.a Primary and secondary power supplies Cmplete 6/1/84
for tire detection system

160 9.5.1.5.b Fire water punp capacity Cmplete 8/13/84
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ATTAONENT 1 (Cont'd)

DSER R. L. MITTL 70
?OPEN SECTION . A. SOiWENCER'

ITEM NtMBER SUR7ECT STATUS. IErrER DATED
\ .

~ 16Q,, , 9.5.115.b Fire water valve supervision Cmplete 6/1/84
?

162 9.5.1.5.c * Deluge valves Complete 6/1/84
-9

'

- - , . .,

163' 9.5.1.5.c ; Manual hose station' pipe sizing , Cmplete 6/1/84
|3<

.f,~164; 9.5.1.6.e' Remote shutdown panel ventilation Cmplete ' 6/1/84, ,
+ t_3:

-

165 j 9.5.1.6.g Emergency diesel generator day tank Cmplete 6/1/84
5 'protectionQ'

-

/ 166 '12.3.4.2 Airborneradioactivitymcnitbr Cmplete 7/18/84,

positioning'd, >

'
(

167 12.3.4.2. Portable continucus air monitors Cmplete 7/18/84
, t

7 ,,
'

3 \n i 166
, '

12.5.2 Equipment, training, and procedures Cmplete 6/29/84'

for inplant iodine instrumentation''

,

'
169 12.5.3 Guidance of Division B Regulatory Cmplete 7/18/84.

Guides'

i

170 13.5.2 ?rocedures generation package Cmplete 6/29/84
sntraittal

. .

171 13.5.2 TM1 Item I.C.1 Cmplete 6/29/84

172 f13.5.2 PGP Cmmitment Cmplete 6/29/84

~173 13.5.2 Procedures covering abnonnal releases Caplete 6/29/34 |

of radioactivity
'

174 13.5.2 Resolution explanation in FSAR of Cmplete 6/15/84
TMI Items I.C.7 and I.C.8 i

.

175 13.6 Physical security Open |

'S76a 14.2 Initial plant test program Cmplete 8/13/84

>
,

t

|'y
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ATTACIMENT 1 (Cont'd)

DSER R. L. MITTL TO
OPEN SECTIO 4 A. SCHWENCEE
1794 NLMBER SUBJECT STATUS LEITER DNIED

176b 14.2 Initial plant test progrm Caplete 8/13/84

176c 14.2 Initial plant test program Cmplete 7/27/84:

176d' 14.2 Initial plant test progr a Cm plete 8/13/84 Rev.

176e 14.2 Initial plant test program Cm plete 7/27/84'

176f 14.2 Initial plant test program Cm plete 8/13/84

176g 14.2 Initial plant test program c.e esp /efe &/NN
176h 14.2 -Initial plant test program Cmplete 8/13/84

176i 14.2 Initial plant test program Cmplete 7/27/84

177 15.1.1 Partial feedwater heating Caplete Mr aAV
cgev1)

178 -15.6.5 IDCA resulting frm spectrun of NRC Action
postulated piping breaks within RCP

179 15.7.4 Radiological consequences of fuel NRC Action
handling accidents

180 15.7.5 Spent fuel cask drop accidents NRC Action

181 15.9.5 1MI-2 Item II.K-3.3 Cmplete 6/29/84

182 15.9.10 'IMI-2 Item II.K.3.18 Cmplete 6/1/84

183 18 Hope Creek DCRDR Cmplete 8/15/84

184 7.2.2.1.e Failures in reactor vessel level Cmplete 8/1/84
sensing lines (Rev 1)

185 7.2.2.2 Trip systen sensors and cabling in Complete 6/1/84
turbine building

186 7.2.2.3 Testability of plant protection Cmplete 8/13/84 Rev.
systems at power
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ATTACEMENT 1 (Cont'd)

DSER R. L. MITIL 10
OPEN' SECTIN A. SCHWENCER
ITEM NLMBER SUEDECT STATUS LEITER DATED

187 7.2.2.4 Litting of lead.s to perfom surveil- Cbmplete 8/3/84
lance testing

188- 7.2.2.5 Setpoint methocblogy Complete 8/1/84

189- 7.2.2.6 Isolation devices Conplete 8/1/84

190 7.2.2.7 -Regulatory Guide 1.75 Complete 6/1/84

191 7.2.2.8 Scran discharge volume Cmplete 6/29/84

192 7.2.2.9 Reactor mode switch Complete 8/15/84
(Rev. 1)

193 -7.3.2.1.10 Manual initiation of safety systems Cmplete 8/1/84

194 7.3.2.2 Standard review plan deviations Ca plete 8/1/84"

(Rev 1)

195a 7.3.2.3 Freeze-protection / water filled Complete 8/1/84
instrument and sanpling lines and
cabinet temperature control

; 195b 7.3.2.3 Freeze-protection / water filled Complete 8/1/84
instrument and sanpling lines and
cabinet tenperature ccntrol

196 7.3.2.4 Sharing of cm mon instrument taps Cmplete 8/1/84

197 7.3.2.5 Microprocessor, multiplexer and Complete 8/1/84
computer systems (Rev 1)

198 7.3.2.6 IMI Item II.K.3.18-ADS actuation c.omp/ eft &/2.e/N
199 7.4.2.1 IE Bulletin 79-27-Ioss of non-class Cmplete 8/1/84

IE instrumentaticn and control power
systs bus during operation

.

. 200 7.4.2.2 Ranote shutdown system Cmplete 8/15/84
(Rev 1) j

201 7.4.2.3 RCIC/HPCI interactions Cmplete 8/3/84

202 7.5.2.1 Imvel measurement errors as a result Complete 8/3/84
of envircomental taiperature effects
on level instrunentaticn reference
leg
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ATIAOMENT 1 (Cont'd)

DSER R. L. MITIL 7
OPEN' SECTICN A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DAITD

203 7.5.2.2. Regulatory Guide 1.97 Caplete 8/3/84

204 .7.5.2.3 ~TMI Item II.F.1 - Accident monitoring Caplete 8/1/84

205- 7.5.2.4 Plant process caputer system Cmplete -6/1/84

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

207 7.7.2.1 HELBs and consequential control system Cmplete 8/1/84
feilures

208 7.7.2.2 Multiple control syste failures Cm plete 8/1/84

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

210 7.7.2.4 Transient analysis recording system Cmplete 7/27/84

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

211b 4.5.1 Control rod drive structural materials Cmplete 7/27/84

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

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

211e 4.5.1 Control red drive structural materials Cmplete 7/27/84

212 4.5.2 Reactor internals materials Cmplete 7/27/84

213 5.2.3 Reactor coolant pressure boundary Caplete 7/27/84
material

214 6.1.1 Engineered safety features materials Cmplete 7/27/84

215 10.3.6 Main steam and feedwater syste Cm plete 7/27/84
materials

216a 5.3.1 Reactor vessel materials Cmplete 7/27/84
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ATTACINENT 1 (Cont'd)

DSER R. L. MITIL 'IO
OPEN -SECTIQ4 A. SCHWENCER
ITYM NINBER SUBJECT STA'IUS LETTER DATED

216b f,.3.1 Reactor vessel materials Cmplete 7/27/84

217_ 9.5.1.1 Fire protection organization Cmplete 8/15/84

218 9.5.1.1 Fire hazards analysis Cmplete 6/1/84

219 9.5.1.2 Fire protection administrative Ctmplete 8/15/84
controls

220 9.5.1.3 Fire brigade and fire brigade Cmplete 8/15/84
training

221 8.2.2.1 Physical separation of offsite Cmplete 8/1/84
transmission lines

222 8.2.2.2 Design provisions for re-establish- Cmplete 8/1/84
ment of an offsite power source

223 8.2.2.3 Independence of offsite circuits Cmplete 8/1/84
between the switchyard and class IE
buses

224 8.2.2.4 Ctmnon failure mode between ensite Cm plete 8/1/84
and offsite power circuits

225 8.2.3.1 Testability of autcmatic transfer of Cmplete 8/1/34
power fran the normal to preferred
power source

226 8.2.2.5 Grid stability Cmplete 8/13/84 Rev.

227 8.2.2.6 Capacity and capability of offsite Cmplete 8/1/84
circuits

228 8.3.1.1(1) Voltage drop during transient condi- Omplete 8/1/84
tions

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

230 8.3.1.l(3) Clarificaticn of Table 8.3-11 Cmplete 8/1/84
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ATIAOMENT 1 (Cont'd)

DSER R. L. MITIL 'IO

OPEN SECTION A. SCHWENCER
I'IEM - NLMBER SUfLTECT STA'IUS IEITER DNIED

231 8.3.1.l(4) Undervoltage trip'setpoints Cmplete 8/1/84

232 8.3.1.l(5) Load configuration used for the Canplete 8/1/84
voltage drcp analysis

233 8.3.3.4.1 Periodic systen testing Cm plete 8/1/84

234- 8.3.1.3 -Capacity and. capability of onsite Complete 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 Chnplete 8/1/84
test

236 8.3.1.6' Compliance with position C.6 of Conplete 8/1/84
IG 1.9

237 8.3.1.7 Decription of the load sequencer Chnplete 8/1/84

238 8.2.2.7 Sequencing of loads on the offsite Canplete 8/1/84
power systen

239 8.3.1.8 Testing to verify 80% mininun Conplete 8/15/84
voltage

240 8.3.1.9 Capliance with BIP-PSB-2 Canplete 8/1/84

241 8.3.1.10 Inad acceptance test after prolonged Canplete F/W/I
oo load operaticn of the diesel C A e # f-)
generator

242 8.3.2.1 Chnpliance with position 1 of Regula- Chnplete 8/1/84
tory Guide 1.128

243 8.3.3.1.3 Protection or qualification of Class Cmplete 8/1/84
lE equipnent fran the effects of
fire suppressicn systems i

244 8.3.3.3.1 Analysis and test to demonstrate Cm plete 8/1/84
adequacy of less than specified
separatico

| \

|

|
|

M P84 80/12 20- gs
|

{
!
|

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



r-
\

|

|

|

ATTACH 4ENT 1 (Cont'd)

DSER R. L. MITTL 10 :
'

OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS ' LEITER DATED

245 8.3.3.3.2 The use of 18 versus 36 inches of Cmplete 8/15/84
separation between raceways (Rev. 1)

246 8.3.3.3.3 Specified separation of raceways by Cmplete 8/1/84
analysis and test

247 8.3.3.5.1 Capability of. penetrations to with- Caplete 8/1/84
stand long duration short circuits
at less than maximum or worst case
short circuit

248 8.3.3.5.2 Separation of penetration primary Complete 8/1/84
and backup protections

249 8.3.3.5.3 The use of bypassed thermal overload Cmplete 8/1/84
protective devices for penetration
protections

250 8.3.3.5.4 Testing of fuses in accordance with Cmplete 8/1/84
R.G. 1.63

251 8.3.3.5.5' Fault current analysis for all Cmplete 8/1/84
representative penetration circuits

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

253 8.3.3.1.4 Ccmnitment to protect all Class lE Cmplete 8/1/84
equipnent from external hazards versus
only class ]E equipment in one division

254 8.3.3.1.5 Protection of class lE power supplies Cmplete 8/1/84
frm failure of unqualified class lE
loads

255 8.3.2.2 Battery capacity Cmplete 8/1/84

256 8.3.2.3 Autmatic trip of loads to maintain Cmplete J/2o/p/
sufficient battery capacity
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ATTACMENT 1 (Cont'd)

DSER R. L. MITIL 10
=OPEN SECTICN A. SOMENCER

11EM Nt.MBER SUR7ECT STATUS LETIER DATED

257 8.3.2.5 Justification for a 0 to 13 second Cmplete 8/1/84
load cycle

258 8.3.2.6 Design and qualification of II' Cmplete 8/1/84
systen loads to operate between
mininun and maxinun voltage levels

259 8.3.3.3.4 Use of an inverter as an isolaticn Cmplete 8/1/84
device

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

261 8.3.3.3.6 Autanatic transfer of loads and Cmplete 8/1/84
interconnection between redundant
divisions

262 ll.4.2.d Solid waste control program C **#/ek r/ao/M
263 11.4.2.e Fire protection for solid radwaste Cmplete 8/13/84

storage area

264 6.2.5 Sources of oxygen comp /e# C F/EM#

265 6 . 8 .1.4 ESF Filter Testing Cmplete 8/13/84

266 6.8.1.4 Field leak tests Cmplete 8/13/84

267 6.4.1 Control roan toxic chemical Cmplete 8/13/84
detectors

268 Air filtration unit drains e.omp/efc P/48/#'Y

269 5.2.2 Code cases N-242 and N-242-1 e amp /cq 3./z q// V

270 5.2.2 Code case N-252 q ,,,p/eyg gjg,jf y

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

l
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ATTA0 MENT 1 (Cont'd)

DSER R. L. MITTL 10

OPEN SECTION A. SCHWENCER

ITEM N(D4BER SUBJECT STATUS IETTER IRTED

TS-2 4.4.4 Single recirculation loop operation Open

- TS-3 4.4.5 Core flow monitoring for crud effects Conplete 6/1/84

TS-4 4.4.6 Inose parts monitoring system Open

TS-5 4.4.9 Natural circulation in normal Open
operation

TS-6 6.2.3 Secondary containment negative Open
pressure

TS-7 6.2.3 Inleakage and drawdown time in Open
secondary containment

TS-8 6.2.4.1 Isakage integrity testing Open

TS-9 6.3.4.2 ECCS subsysten periodic conponent Open
testing

TS-10 6.7 MSIV leakage rate

TS-ll 15.2.2 Availability, setpoints, and testing Open
of turbine bypass system

TS-12 15.6.4 Primary coolant activity'

IE-1 4.2 Fuel rod internal pressure criteria CJnplete 6/1/84

LC-2 4.4.4 Stah'lity analysis subnitted before Open-

second-cycle operation
,

4

i
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ATTACHMENT 2 DATEt 8/JW/84

DRAFT SER SECTIONS AND DATES PROVIDED

SECTION DATE SECTION DATE

3.1
R3.2.1 .11.4.1 See Note 1
3.2.2 11.4.2 See Note 1

15.1 11.5.1 See Note 1
5.2.1 11.5.2 See Note 1
6.5.1 See Note 1 13.1.1 See Note 4
8.1 See Note 2 13.1.2 See Note 4
8.2.1 See Note 2 13.2.1 See Note 4
8.2.2 See Note 2 13.'2.2 See Note 4
8.2.3 See Note 2 13.3.1 See Note 4
8.2.4 See Note 2 13.3.2 See Note 4
8.3.1 See Note 2 .13.3.3 See Note 4
8.3.2 See Note 2 13.3.4 See Note 4
8.4.1 See Note 2 13.4 See Note 4
8.4.2 See Note 2 13.5.1 See Note 4
8.4.3 See Note 2. 15.2.3
8.4.5 See Note 2 15.2.4
8.4.6 See Note 2 15.2.5
8.4.7 See Note 2 15.2.6
8.4.8 See Note 2 15.2.7
9.5.2 See Note 3 15.2.8
9.5.3 See Note 3 15.7.3 See Note 1
9.5.7 See Note 3 17.1 8/3/84
9.5.8 See Note 3 17.2 8/3/84
10.1 See Note 3 17.3 8/3/84
10.2 See Note 3 17.4 8/3/84
10.2.3 See Note 3
10.3.2 See Note 3
10.4.1 See Note 3
10.4.2 See Note 3
10.4.3 See Note 3
10.4.4 See Note 3
11.1.1 See Note 1 Notes:
11.1.2 See Note 1
11.2.1 See Note 1 1. Open items provided in
11.2.2 See Note 1 letter dated July 24, 1984
11.3.1 See Note 1 (Schwencer to Mittl)
11.3.2 See Note 1

2. Open items provided in
June 6, 1984 meeting

i

3. Open items provided in ;
April 17-18, 1984 meeting i

CT:db
4. Open items provided in

May 2, 1984 meting

MP 84 95/03 01

- . - _. __ - _ - _



'- ^

~ ~ %,e .- t/ene/oy

A 7rAcH MEN 7 3
_

. _ . , , , , , ,
._ _ _ _,

nQieef- xo. xo. s

.. E s b s of . -. e9. Y S . - . Ada de isnpoet end ranu,o on.serds'ceLwa./er _-_-o

,. . . - . . . - -|nflLhe 3 '| 9-M e-|'M f-e. ..- - - - . . - - . . . - - , - ---

toi,b
- - A 4' l o . s+sh l:Ly o f erosian profeeNon s+ruefurse

'

a G . ._- .1 s. Ad -_ rn -faAe. s+r-ae% e .a/, diny_.sfa.4;J,1y
. 2 7. -- 2, 4 z.? . .- feeoluaa:/er .i.soladion_chec.}c_. valve

.- - - -.. -. op sroJ,*]s'd - - . _.- -. _-y .

es1 n _ a f4 sp e r.up+u.r e ._r e.a Min f.s.- --38- - ..- . 3 4 L . -~D 3
. Lt - .. - - - .13. 8. 2 .- .. ._ Meed ce n+a.i n men f nJWad e c.a.po.c.N.y __

.. _ _ _ _. ____. _. .. . __S.MA.|ysiJ. ._. . . . - . . . _ _ . - - . . . . . _ . - _ _ _ _ _ .

NS.. - . . - - . -bA* Y..- -.. .- . . kW 3 N T .. O|6 Vs bn.s_ [o r Caleg o r y_ 'I~ _.- - __. - .

--. . . . . - - - . _ . - - .. ste-u.ct u.res . . . - - - . . - _- . - - - . . . _ .

. !/ V. - 3.9 f.- . ..A C r 3 99 _ de vo a.Mn r]ce _Sou.nda.Nons _ ..-
_ AJ ._--.-- 3kb _- -- Rockiny -Hme kis-fories_..

Y9-- 3.tJ. _ - Gros.s can e ce +< see %n. -

S o _. . .324 .- .ver+, ca I. Cloor }|& h |l|ty._r-esp ense _

'

_. _ _ . _ _ _ sp e c..iro . . _ ___ _. __ _ _ - . . _ _ _

f I . - - - . - _ . 3 E V . _ _ ... L o m p a t o'.s o n - O E.-.._ 8 a c /2 / e. |_ inofefCno|t nf.-__

- - .. . . Ve ri fica.ficn r- e s u.H s -L a * t / L 2 h e --._ _ _

-- --. --. ..-._ - of e s i,9 n . ba s o s _re s u.//.s _

. f.3 -- .--3 2.L-- - - .'>es,gn_o L uets & c . Cake. gar y -Sanks
*

._ r6 -3. ExL ---Br y.we.)Lssic.h rned eL_cl ev.elep m ent
-D -. 3 tr4 --- _ _o ver%ni3 mom nt _oLmeda r- bu.ilding

_ _ _ _ _ - _ _.___ _._._.Sou.ndw h _ma.t--

-ko. 3tk _.---BSAL. s/em en f >izc /imifanon s

-JoL__ 1M __s ar_ ana/y si s sa_x s __se.Jo /{_f, eg aency
_ _._. _ _ _ _ . _ . . _

1g.,w+.-.-a,. -em s. m e6-_e.4 we..4.-e+ew.-.me. ..uw.- - ei_i-m .e.e.ema.



.

,

77- 3 8 t. Fac.kr o f so fe./y sgainsf ogerturniny
of intake s fru e.+u.r t.

79 3.t. l. Pos+- mool; fi c a.'l-la n s e is m i c. lo r al s

fo r the +orn.s
BI 3.t. 4, Seism; e cat a p lo.c.ema.nt o& %rtr.s

32 3. t. I. 'Revic.w of s e i s mt c C o_4 e3 v y 'I.

-+-o. n k d e.s [3 n
84 3.5. G u H.;ma.+ e erpa.ei i y o 9 to n%inm e n 4-
E 6, 3.9. I Ce m p u 4.te- c_o d e. vo iicl.aWon
3 *T 3.9 1 .2:nkrmo.Sen 4-e-a.n s t e.wi-son

76 3.7.33 .IE in bemAUon gofic.C. 23 -8 d

/00b d 9. (n. / 0 C.F A' SO . Th'* Q fa rag rs.p h (g )
/G) / 3 9. lo PS / soc / /s/ jn rog rar+13 k t- p u.m p s

o.nd tialves
|03 3.9. 4 L sa.k %.s+i n3 o 9 presso.r-e i sofakon

vcx l ue s -

/03 3 ,) O S c..'s mi c G.n ol d y n ami c. f anl|0'La$on
o f m echani c.a.i n.n d eJecM c.a.1

e.g ui pm ea r
i o 3^~ 4. 7 Plan d - specrkc m e e.han,' e a / fr-ae.Me'ng

analy sis
I ota 42 App);ca.h I,%y o I s eism e o.nel LocM

loadinj e.volus han
|O9 f.Y 7 7~ntz .1 / Tem .2D l'. 2

// 7 f. 3 W Compliante to r'9-b N8 o2S3A o $ k)in fct .e

. - . . l9 72 .Aelt/ene/a ef >heASNs code
_ __ e

''-t .e9 em-,e--3- +.- e p , -- , . - - -,----T--- - - - - , - m- e- w---i.m--e --* -e.y-e e---- --e,.,-wh-v-v--a.e.--m,-ewww --e w w- . , ,-- ,



. . - . . - . . -- - _ . . _ . - _ _ _ . _ _ _ - . - - . .

-JJ 8'- . f: 3 4 L ea of fo c-/c r.s a ne| r euf-a n $|u t nc C. _ -_s

.. - - . _ . - - - _ _ .-.. far . .s a ue(Dan e e c.apsu.les - . . _ - _ _ _

. . /Jt 6 . _ _ . ._- _ _fota .__._ D n.E . I tc e X . E. M. 2 _ _ .. . .

la Y . . _ _ _ _ le . 2 1 5" |- . R PY 3MeId .Annu.lus a na/ysis

. -J olo _.- _._ 6. 7._I t- Redu nofanA-po s aiNan_ io clico k r.s be r -_- - .t

. . - - - - _ _ _ . -
_Va. t.u.u.m b r- cod e r5 - - . - _.-

_. . _ . /2 7 . . . _- be !2. l. $- --. -Qp 4 r0 b> s' }|k y__bc3 'Nny _ O$ V6 c.u.am breakers.'

_-I a 3. - ---._4 2.- 4. I_-_ C o n-fn.iun e n t-pur3 e .1 y 1% .-- - - - ._.

.- I b 5~ . .- .- A A ~bL.- .L Pc s ou n d.._L P.c. I. Jnj e c:Ron .va 1 v< 1n+tr-lack 3

_ i b L .. _. ... _.._ _.(, . _.3 : s _ __ _ . ''El a.n f . . .g e.c.i f-/ c, _ L_ o c. M _ ._ _ _._. _.... _ _ _ .
.

~

._ . I b1 _ _ _ _ 6. L_ _ _ Co n ko l. _ r-c o m _ _h a b& lo .El .h ._ _ . _. . _ .

I47_.- -. 93 2 --- .- ._ Po s 4 _ A.c c ,* ol e.n-1 _Sa.m p t;q . S sie m - - _
. y

__ /5 7 ._ . . _9 f _/.N. e . . ___. _c o b l e -trx y _ _p ro te c.N o u . _ _ .._ ___ _ _.'

__nf L4:.L --%nI.b L p/ont te s+-prog rgrn_. _- -

1 _ _ .I 1_7- - |T 1 I _. . Es r-fi0- | $ee c| Lao.'|-t r _}) e o-|inf - __.- -

_./ 9 F._ _ _ __.7 3. A I,_ . .-- _ --... Tm I n Se m E. AA I & - 4 b 3 -.o. cei-u a.S o n . __

1 JfI J. 5.J 1 o .. _ _._ l-oo.cl ac.c.ep1-o.n c.c As.f._ ccE4-er . _ p ce lon3 e d ._ .

..___ _. _ n o_1 o a.cL.oy e r ath o n. . o A _% e.__._3 6 __ -__.

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

. A v omoMc. 3 cie el Ico.cd s 4o - eno.1ntair.4. 456 _. _ F. 3 M _ _.

.._ . _ _ _ ____
_s wH-Lc.i e.nt_ los. by _c cyacify__ _ .____.._ ,

.. - a. L 2 _..- 11.S.aJ . .._._ Se 1i of warEe _f o r+c I ap ro ar-w m . _

_2,4 ___L..2 f_ 5eu.rc.es__o 1 _ Ox.y 4 e.m...__ ___ __

_cRkS' _ 4J AA __._ Air __3J. B mii o n_.u. n li_ cA. r- o.i n i ___ __ _._ _ .. .

: - 26 L SE2:1 -.-. _ Acd <.. Case s__n - M.to._nd_R . 3 Ya -/_. -

- 2.10 .c 22 -__ c. ode._ c.o se x- asa
-- - -

-.

..w.m..i,.--
eny w-eum.enswi-**+='.***mau... .<.-.-..e .. ---,..e.. . - . . . . . _ , _ _ . - _ , . = . . --.m. _.,__. .,

,,,,g,pq,_p%-.,w
e.a .a,s.*ee.-#- -e<W .

m eh1. mew-

. . . _ - . . . - . _ , - - - - , - - . - . . - - - - ......c- .-. .--_.-.-. , , _ -,-. y -. , - , - - ,y,.,-----,% -.-
.



_ _ _ ___ _ ___- _ --___ ___- - ___ .

_.

4

,

t.

+

-

Attachment 3 ~ (cont ' d) -
7

QUESTION NUMBER FSAR SECTION

210.56- 3.9.6

251.7 5.3.1, 5.3.2, 5~3.3.

281.9 10.4.6

281.11 9.1.3-

430.75 9.5.3-

471.4 12.3.2
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DSER Open Item No. 5/{ DSER Section 2.4.5)~

- WAVE : IMPACT 'AND RUNUP ON SERVICE WATER INTAKE STRUCTURE

" The applicant _has analyzed - the wind _ waves that would traverse
.

f plant grade coincident with the PMH surge hydrograph and runup
on_safpty-related facilities. These * calculations were based ono. ' the assumption that wind waves would be generated in - the Delaware
Estuary and progress-to-the site. As the surge level would
begin to rise, resulting from the apporaching eye of the
postulated hurricane, 'the wind speed would progressively change
direction from the southeast clockwise to the west. - Whve s
encroaching on the southern end of the Island would be depth-
limited (i.e. , the waves would " feel" bottom and thus become
shallow water waves) by plant grade elevation on both the Salem
and Hope Creek sites. These depth-limited ( shallow water)
waves will impact and runup on the southern and western faces4

of the safety-related structures in the power block. The
,

applicant has stated that the southern face of the Reactor
Building and the Auxiliary Building are designed for a flood
| protection level of 38.0 f t mal or 3.2 f t above the maximum
calculated wave runup height of 34.8 f t asl 'and the other

L exposures of safety-related structures have 'a' flood protection

level of 32.0 f t mal or 1 f t above the maximum calculated wave
.

;. runup height of 31.0 f t mal.

The staf f has requested the applicant to provide additional'

information on the waves that impact on the river f ace of
service water intake structure. The waves impacting on this

,

;

; face of the structure are not reduced in height (d ept h-limited )
as those that traverse plant grade.'

1

i As indicated in Section 2.4.1, the applicant states that all
! accesses to safety-related structures (doors and hatches) are

provided with water-tight seals designed to withstand the head
: of water associated with the flood protection levels. But, the

applicant nas not indicated whether the water-tight doors are-

designed to withstand either the combined loading ef fects of
'i both static water level and the dynamic wave impact or , as

cited in Sections 3.4.1 and 3.5.1.4 of this report, the impact4

of a barge propelled by winds and waves associated with a
hydrologic event that floods plant grade.

.

Based upon its analysis according to SRP 2.4.5, the staf f'

i concludes that the flood protection level of El. 38.0 f t mal

! for the southern face of the Reactor Buidling and Auxiliary
Building and El. 32.0 ft mal for the remaining safety-related;

|
structures within the power block meets the requirements of
Regulatory Guide 1.59. Until additional information and analysis

i

i
! ,

! 5-1

!
>

;

i
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'are available, the staff cannot conclude that the flood protec-
tion level of El. 32.0 f t asl for the Service Mater Intake
Structure meets the requirements of Regulatory Guide 1.59.

.' Based on its analysis, the staff cannot conclude that the plant
gaaets the requirements of GDC 2 with respect to the hydrologic
. aspects of Probable Maximum Surges and Seiche Floodinge

.

RESPONSE
,

1

The requested information for the service water intake structure |

has been provided in the responses to the following NRC questions:

Information Provided Question No.

Wave runup elevations 240.8

*Wave impact loads 240.9

Flood protection 240.8 and 410.69

Information on the ability of the doors and hatches to withstand
the combined loading of facts of static water level and the
dynmaic wave impact is provided in the response to FSAR Question
240.14. ,,

..._ _ ._ _ ..
, ,
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OUESTION 410.69 (SECTION 9.2.1)

Provide a fsgure(s) in the FSAR which shows the protection of the
station service water system from the flood water (including wave -

effects) of the design basis flood. |

KESPONSE

The general arrangement of the intake structure is provided in
Figures 1.2-40 and 1.2-41. Section AA of Figure 1.2-41 is
reproduced here as Figure 410.69-1 which identifies the
watertight areas and the walls and slabs designed to accommodate,

flood loads. / Refe ring to Figure 410.69-1, the flood protection 1
measur for the ervice w ter system are provided as follows: I! r

a. The reas bet een column ines B and A, bove elevation
14" 93 feet and etween col n lines AK a A, below',

evation feet are signed to be atertight u o
; p. elevation 121 feet fo the north an east exterii ,

2gg walls a up to elev tion 128.5 fe t for the so ;h and !

! L; west e erior wall . As describ in Section .4.2
; v) and 2 4.5, the so h and west e erior walls f the
;-'[ int e structur are subject a maximum w e run-up 1

el ation of 1 .4 feet due o the probab maximum '

i h ricane (P ). Such way could overt the roof of
igg e western etion of th structure a elevation

i

' p. 128 feet. owever, wor case water vels will not
exceed t top of the 11 at the ai intake scree at--

; ~} elevati 118. 5 feet. Therefore, ood water wil not
f enter nto the dry en of the in ke structure. On
) Lu the rth and eas sides of the ntake structu , the
i () marA um water su ace will be ly slightly gher than
' *C the still wate level (elev on 113.8 feet during the

J H. Accordi g to Table 2 -6, the maxim wave flood"" wave elevat n for the n h and east si s of the-

. [[ intake str cture is 26. ,/hSL (elevation 15.3 feet) d!
to a pos lated multi das break, erefore, il,

; protec on of the no h and east est ior walls to
i elev on 121 feet s adequate. described in
. Sec on 3.4.1.1, e exterior wal and the fo dation
! m in these are are protected ith a water oofing
*

stem. Furth ore, the este or walls er designed
| to accommodat the flood load including w e action
l effects. Al Seismic Categ y I componen , except f0r
! the travel g screens, are ocated in t so waterti :

-

area.;

| b. The tr eling screens re located i the " wet" ea
i betw n column line and C. Th exterior w e in
'

thi area are desi ed to acc ate flood ads ,)in uding wave a on effects. The motors or the

._

| 410.69-1 Amendment 5
- _ . _ _ _ _ . _ _ . _ _ _.
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ra g se s are ected inst lood er

Section 3.4.1 and Table 3.4-1 have been revised for -
.

c1arification.
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As described in Sections 2.4.2 and 2.4.5, the .

south and west exterior walls of the intake structure are sub-
ject to a maximum wave run-up elevation of 134.4 feet due to
the probable maximum hurricane (PMB). Such waves could overtop
the roof of the western po'rtion of the structure at elevation

,

128 feet. However, a rigorous analysis has been performed toi

i determine the depth of water in the low area (elevation 122.0
L feet) after wave impact and to confirm that water does not

enter the building through the air. intake control dampers
(bottom elevation 128.5 feet). Therefore, flood water will not
enter into the dry area of the intake structure. On the north
side of the intake structure, the maximum water level will be
only slightly higher than the still water elevation (113.8
feet) during the PMR. According to Table 2.4.6, the maximum
wave elevation for the north side of the intake structure is
26.3 feet MSL (elevation 115.3 feet) due to a postulated mul-
tiple dan break. Therefore, flood protection of the north
exterior wall to elevation 121.0 feet is adequate.

Based on a question presented by the NRC Hydrology Branch in
~

the August 1, 1984 meeting, the east exterior wall of the
intake structure is being further evaluated to confirm that,

the maximum wave elevation is below the minimum height of
flood protection. Results of this evaluation will be available

' by September 1,1984.

1 In addition the following assessments have been made to confirm
! the adequacy of the s'tructure and interior components for the
; overtopping wave
:

a. The exterior walls are designed to withstand the flood
loads including the dynamic wave action effects.

,

!

! b. The roof hatches at both elevations 122.0 and 128.0 feet
| have been sealed (caulking, gaskets, etc. ) to prevent

any intrusion of water. The hatch covers are keyed into'

the openings to prevent any adverse slippage due to wave
induced loadings. .

I c. All seismic Category 'I camponents except for the travel-
! ing water screens are located within the dry areas of

the structure.

'

d. The traveling water-screens, located in the " wet" area
between column lines B and C have electric motors dich
are fully protected against the flood water level.

1
' e. A condition was postulated where suspended moisture

entere the dry areas of the structure through the air
intake control dampers. It has been assessed that all
of the seismic Category I components subjected to this
environment will continue to function as required.

,

'
- - _ . --.-._ _ . _ - - _ .__.. - - _. --
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.. . [~ (' August 6, 1984-
*

dope Creek. Generating Station. ..

Analysis of Overtoppina of Service Water Intaka Structure

1
-

I. Wave Calculations
,

o Wave heights and periods as well as still-water levels and runup
elevations -are as given in Table 2.4-10a of FSAR (Amendment 5,

,

April 1984).

II. ' Overtopping Calculations

o Overtopping rates were calculated for west face and south face
where top of wall elevations are 128.5 and 122.0, respectively.

Equations from Wiegel (1976) were used for the overtoppingo
calculations.

..

Q = (9 Qo* He's) exP {| o 117aglo9e([Rth-Qs'f
*

p.n ,4,) j

G _ (h)*(i)%(P)- a:

N $ r1

'"||$i1 . .

ido'm

where a was taked as 1/27 in order to maximize the value of Qa*o,

(see Figure 6 of Wiegel's paper)

o o( was taken as 0.06 in order to maximize Q (see Equation 4 of
Wiegel's paper).

i ,

o Conservative assumptions in calculating overtopping rates were:
i

It was assumed that waves attacked normal to the wall of the-

j structure.
l

It was assumed that the train of waves was made up of all 11-

|
,

waves.

It was assumed that wave height was constant along the crest.-

.

o Calculated overtopping rate was increased to allow for wind speed
using Equation (7-11) of the 1977 edition of the U. S. Army Corps
of Engineers Shore Protection Manual.

}{' = l.0 + W ( + 0.l) Sin 9f

1
. . - _ . _ - _ . - _ - . . . - . _ _ . . - . - . _ - .. - _-
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- -' In making the wind adjustment the factor Wg was assumed to be-

2.0 for onshore winds greater than 60 mph. The angle 0 was 90'.

o Af ter adjustment for wind the overtopping rates were adjusted for
angle of attack by multiplying the overtopping rate by the sin of.
the angle between the fetch vector and the wall.

III. Maximum. water surface elevations were calculated by backwater
,

calculation starting from the north and of the roof.

o The separate overtopping rates were added and the total was assumed
to flow off the top of the structure at the north end.

o critical depth was assumed to occur at the downstream and of the
channel and was calculated as:

mr/tGYfc= 3g,g

where Q is the rate of flow from the west side in efs/f t.

o The backwater calculation assumes a gradually varied steady flow.
,

| 2b9* b x * Qu 2'
| nm* */g.32.2 %

I

j o Calculations were performed moving upstream starting with the depth
at the north end.

o The calculations showed that fetch 3 was the critical case. The
total flow rate for fetch 3 was 0.5 cfs/ft from the west and 14.7
cfs/ft from the south end.

o The maximum water surfacs elevation reached was 126.9 for the fetch
3 condition which is well below the critical 128.5 elevation at

; which flow could enter the air intakes.
|

IV. A separate calculation was made considering a surge generated by flow
coming over the south end of the building. The depth of flow and
velocity of flow shaad of the surge resulting from the previous surge
had to be assumed. Yelocity ahead of the surge was assumed to be zero,
since that condition maximises the surge height. Depth ahead of the
surge was assumed to be 1.0' and does not have a really significant '
affeet on the height of the following surge. The resulting elevation
of the crest of the generated surge was 126.9 which is below the 128.5
alevation at which water can flow into the air intake.-

V. A check was made to see if flow could surge into the air intakes as a
result of plunging from the roof at elevation 128.5.

|

,
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o - Loss coefficients of 0.5 at the entrance to the air intake opening- -

and 0.5 at the bend (see attached sketch were assumed).
i

o Velocity at the edge of the 128.5 elevation roof section was -
calculated assuming critical depth there and was increased by 501
for reasons of conservancy.

o The. velocity approaching the entrance to the air intake chamber was
'

calculated using the energy equation and neglecting losses.

o Losses incurred by turbulence and impact of the jet entering water
ponded on top of elevation 122.0 were neglected.

o Headloss through the screens was neglected.

o The maximum elevation schieved was calculated to be 126.3 or well
below the 128.5 elevation at which water could flow into the
building. ~^

,,

o A separate analysis was made using a one-dimensional momentum
approach. The presence of the louver on top of the outer wall was
neglected. A velocity of 26 feet per second was assumed to occur

i over the top of the lower outer wall whose top elevation is at
124.0. This velocity was calculated assuming that the total;

potential energy in a wave runup to 134.4 would be converted to
kinetic energy at elevation 124 without energy loss. The
one-dimensional energy analysis, assuming a flow rate of 5.75
cfs/ foot indicates that the water surface within the intake could
rise to elevation 127.0 which is below the 128.5 elevation at which
water could flow into the service-water intake structure. The
assumption of a flow rate of 5.75 cfs/ foot is very conservative
since that is the total overtopping rate from the west side of the
structure for the critical fetch conditions assuming the wave
strikes normal to the structure wall.

o The total pressure of the air intake fans equals
i 4.5 inches of water. The maximum elevations of
' 126.3 feet and 127.0 feet given above result in

margins of 2.2 and 1.5 feet respectively with
respect to the 128.5 feet elevation at which
water could flow into the building. Therefore,

. there is sufficient margin to accommodate a rise
| in water level due to fan suction pressure.

! -

i

(

.

| s

|
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QUESTION 240,11 (Secti'on ' 2. 4.10) '
. : ,

Provide de tailed discussion 'on the. ability of each water-tight
-

door and hatch to withstand the combined static and dynanic
loadings (still water level .and wave impac t loading s ) associated
with the design basis flood ownt (PMH).

'
.
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HCGS FSAR 4/84.

a. Static and dynamic flood resistance incorporated into
the exterior wall and base slab designs of the Seismic*

Category I structures
,

.

.

t b. Double water stop application in all seismic joints to
' above maximum water level

, ,

c. Full waterstop application at construction joints to
above maximum wave run-up level

.

Md*
k)ig Q "AGj% ye4 % a Q g .sk b -I

e. Waterproof penetrations

f. Flood alarm system to warn of rising water at limit
levels in watertight compartments

g. Floor drainage systems to sumps

a

h. Level-actuated sump pumps discharging to holding tanks.
, .

Shore protection is required in the vicinity of the service water
intake structure to assure that no blockage to the water intake
will occur and that erosion will not impede the operation of the
service water pipes. A study by Dames & Moore, completed in June'

1977 (Reference 2.4-15A), addressed shore protection and makes
recommendations to assure the safe operation of the plant. In,

summary, shore protection will extend 100 feet north and south of
the intake structure which will be stable under the design
seismic event and de ign flood (PMH). Sheet piling and surface
protection are bei provided for the service water pipi,ng; _

,

7 y f~. 3,m, . m,,- a;-, vuyy ,(n y - -1 ps
,, - -, , , , ,

2.4.11 LOW FLOW CONSID(ERATION3
,

_

'

2.4.11.1 Low Flow in Streams

The HCGS is located within the tidally-affected portion of the
Delaware Estutry System. Historical extremes in water-level

,

occurred as a result of wind-related tide level variations, and'

not as a result of fluvial discharges; see Section 2.4.1.1. ,The-

|

2.4-35 Amendment 5 |
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HCGS FSAR 4/84

are designed to prevent roof spillage or heavy rain from seeping'

inside the building.

Lees; ;;d'- f

intake att5enetrations in exterior walls and slabs o
the SSWS

cture are protected against water inflow up to-
blevation 121 feet for the north and east exterior walls and up
to' elevation 128.5 feet for other exterior walls and slabs. As
described in Section 2.4.2, the SSWS intake structure may be
subjected to hurricane produced waves which could overtop the
roof of the western portion of the structure at elevation
128 feet. However, worst case water levels will not exceed the
top of the wall at the air intake screens at elevation '

: 128.5 feet. Therefore, flood water will not enter into the dry
area of the SSWS intake structure.
fp.S&c7~/
In the event the capacity of the yard drainage system is exceeded
as a result of an unusua,lly severe rainstorm, the excess water
accumulates in puddles in the vicinity of catch basins and runs
off as the storm subsides. No significant barriers exist such as
road crowns, dikes or mounds that could appreciably increase the'

ponding levels adjacent to Seismic Category I structures. Water
does not enter any safety-related structure, since the structures
are watertight up to elevations 121 feet or 127 feet. Therefore,
no safety-related equipment is adversely affected as the result
of severe rainstorms. Additional details on yard drainage-and

,

grading are provided in Figure 3.4-3.

In addition, buildings in the power block complex have a multi-
ply waterproofing system between the leveling mat and the
concrete topping below the foundation mat, as shown on
Figure 3.4-2. The system extends upward to grade on outside
walls.

! The concrete topping mat and base mat subgrade exterior
construction joints are also treated with an additionalj

'

waterproofing system.

Vertical and horizontal construction joints are provided with
waterstops to elevation 121 feet. Waterstops are provided to
elevation 124 feet and 127 feet for a portion of the south-

exterior walls of the auxiliary building and reactor building,

| respectively.

.

Seismic joints have additional backup waterstops from within the
base mat up to grade level.'

The waterstop materials are selected and designed to resist'

possible deterioration due to potential environmental effects.
The waterstop material is styrene-butadiene synthetic rubber.

.

3.4-3 Amendment 5
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DSER Open ' Item NO 6aefDSER Section 2.4.10) .

Flood Protection Requirements

| As cited in Section 2.4.5, the applicant has not indicated
whether the watertight doors are designed to withstand the com-i

bined loading of facts of both static water level and the dynamic
| t impact associated with hydrologic events that flood plant ~| wave

grade. The applicant has been requested to provide documentation
that the doors and hatches can withstand the static and dynamic
loadings associated with hurricane surge and flooding levels,

and associated waves up to and including the PM. The applicant
has also been requested to provide documentation to verify the
structural stability of both the steel sheet pile caissons and,

the quarrystone revetment for hydrologic events up to and includ-'

ing the design' basis PM flood.

As indicated in Section 2.4.2.2, the applicant has been requested'

to provide detailed documentation to demonstrate that the ponding |

level on roof s of . safety-related structures as a result of the |
'PMP event do not exceed roof design loads and that ponding levels

will not result in internal flooding through roof hatches.

4

RESPONSE

The requested information concerning the watertight doors has
b 5Edbeen provided in the response to FSAR Question 240.14. (see

open H s.m No . 5~n hd)o

An eve!untion has been made of the cellular cof ferdams adjacent
to the Service Water Intake Structure for hydrologic events up ,-

to and including the design basis PM flood. The resulting
wave force horizontal loading of 14.2 kips per f t. and vertical

t

loading of 15.5 kips per ft. is less than that imposed by postu-
lated seismic events with loadings of 54.8 kips per f t. and
21.9 kips per f t. , respectively. Thus, the loading due to wave-'

generated forces do not control the design of the cof ferdams.
,

As discussed in the June 28, 1984 meeting .with the NRC Hydrology
Branch, shore protection is provided by cellular cof ferdams with-
out the addition of a quarrystone revetment. FSAR Section 2.4.10
and Figure 3.4-3 have been revised to indicate that the shore
protection is provided by cellular cof ferdams.

. .

; -

' FSAR 2/23

:

.. . .
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HCGS FSAR 4/94

. .

a. Static and dyramic flood resistance incorporated into
the exterior wall and base slab designs of the Seismic
Category I structures

.
-

$ b. Double water stop application in all seismic joints to
above maximum water level-

*
.

c. Full waterstop application at construction joints to
above maximum wave run-up level

d. Pressure tight doors

,

e. Waterproof penetrations

f. Flood alarm system to warn of rising water at limit
levels in watertight compartments

9 Floor drainage systems to sumps

b

h. Level-actuated sump pumps discharging to holding tanks.
.

f Shore protection is required in the vicinity of the service water
*

.

intake structure to assure that no blockage to the water intake
will occur and that erosion will not impede the operation of the
service water pipes. A study by Dames & Moore, completed in June
1977 (Reference 2.4-15A), addressed shore protection and makes
recommendations to assure the safe operation of the plant. In
summar'r, shore protection will extend 100 feet north and south of
e in;ake structurt.Nhich will be stable under the design

seismic event and delign flood (PMH). Sheet piling and surface
protection are being provided for the service water piping.

" Shore pro +eckon const.sts of sheet pile cellular cofferdam.s
2.4.11 LOW FLOW CONSIDERA" RNS

'

2.4.11.1 Low Flow in Strears

The MCGS is located within the tidally-affected portion of the
;- Delaware Estuary System. Historical extremes in water-level

occurred as a result of wind-related tide level variations, and
not as a result of fluvial discharges; see 3ection 2.4.1.1. The-

i .

2.4-35 Amendment 5
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HCGS.,

'

DSER Open Item No. 26 (DSER Section 2.5.4)

^

Intake Structure. sliding. stability.
~

The applicant has not provided sufficient.information'about
the sliding. stability of-the-intake structure.

/c . RESPONSE

The requested information has.been provided in the responses
to NRC Ouestion 241.23 and 241.24.

M_P84 133/22 1-mw

|

I
I
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HCGS

|

DSER Open Item No. 37 ( DSER Section 3.6. 2 )

FEEDWATER ' ISOLATION CHECK VALVE OPERABILITY

Assurance is required that the feedwater isolation ch'eck valves
can perform their function following a postulated break of the
feedwater lines outside of containment.

RESPONSE

For the information requested above, see the response to Question
210.20.-

/

,

?

K51/8

e
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HCGS FSAR 6/84

|

OUESTION 210.20 (SECTION 3.6.2)

Provide the basis for assuring that the feedwater isolation check
valves can perform their function following a postulated pipe
break of the feedwater line outside containment.s,s

RESPONSE

CGS is in the process of performing a dynamic analysis of the '')feedwater check valve response to a postulated break in the !

feedwater line outside containment. A description of the method
of analysis, the break location, and the acceptance criteria will
be provided in July, 1984. The results of the analysis will be

\ provided by November, 1984.!

The feedwater line break outside the containment will be
simulated using the RELAP5 computer code. A check valve
model which has been developed specifically for calculations
of this nature will be used for obtaining the valve dynamics.
From this thermal hydraulic analysis, the peak pressures
upstream and downstream of the valve disc as well as the:

; maximum disc angular speed will be obtained. As part of
this analysis, a sensitivity analysis will be performed
to dete rmine the break location and feedwater check valve
selection that yields the most conservative stress results.

we
The stress analysis for'feedwater swing check valve will
be performed for fluid transient loads induced by the pipe
break event. Elastic and/or i astic analysis will be per-
formed to determine the primar stress intensities and/or<

strains at critical locations. For the pressure retaining
boundaries such as valve body valve disk, the calculated

! primary stress intensities shall not exceed Level D, Service
Limit (3.0 SfL For other valve parts such as seat ring , hinge, awd
actuator shaf t, structural integrity will be evaluated based
on strain criteria determined by material propertyt 72e resu/dr
o( % z, arm /y> M w;// be provoded in No se~ b er, / 9 W.

,

210.20-1 Amendment 6
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DSER OPEN' ITEM NO. 38 (Section 3.6.2)
1

DESIGN OF PIPE RUPTURE RESTRAINTS

- Additional information is required on the design:of pipe
rupture. restraints.-

g- RESPONSE,

For the information requested above, see the responses to-
Questions.210.22 and 210.23.

..-

!

|

l

l
,
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HCGS

~ DSER Open Item No. 42 ( DSER Section 3.8.2)

STEEL' CONTAINMENT ULTIMATE CAPACITY ANALYSIS .

The applicant has been requested to submit information regarding
the ultimate capacity analysis of the contairmaent and steel
containment buckling analysis. The staff has not received all
che required information on these two items. The applicant has
committed to provide the required information to the staf f for

~

review by February 15, 1984. The staf f will review and report,

its resolution of these two items in the Final SER.

RESPONSE

A description of the ultimate capacity analysis of the contain-
ment has been provided in FSAR Appendix 3I in response to Question
220.22.- Additional information was requested in Item B.2 from
the NRC Structural /Geotechnic'al meeting of January 12, 1984. A
responsa to this item was submitted to the NRC by a letter dated
Feb ru a ry 17, 19 84 , f rom R. L. Mittl to A. Schwencer. As a result
of discussions with the NRC staf f, a revised response to this

' item has been s@mitted to the NRC by a letter da ted Afus d.5 7" .f,
from R. L. Mittl to A. Schwencer./9SV

~ '

|

|
|

t

!
.
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HCGS

~ DSER Open Item No. 4 5 ( DSER Section 3.8.4 )

ACI 349 DEVIATIONS FOR CATEGORY I STRUCTURES
.

Category I structures other than the containnent and its interior
structures are all of structural steel and concrete. The struc-
tural componeats consist of slabs, walls, beams, and columns.
The major code used in the design of concrete Category I struc-
tures is ACI S td 381-71. For steel Category I structures, AISC
" Specification for the Design, Fabrication, and Erection of
Structural . Steel for Buildings" is used. The applicant h ad bee n
requested to provide an assessment and justifications of all
deviations from the applicable requirements of ACI 349 as
augmented by RG 1.142.- The applicant provided the information
on January 23, 1984. However, the staf f has not completed its
review. It will report on the resolution. of this item in the
Final SER. Additionally, some of. the 39 action items discussed
in Section 3.8.6 of this SER pertain 'to this section, and the
items remain to be resolved to the satisf aciton of the staf f.

RESPONSE .

FL Jes e00
The reque s ted information is included inthe[ response to NRC
Ouestion 220.26.

,i

a
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HCGS FSAR 1/84
:

|. |00ESTION 220.26 (SECTION 3.8.4)

.The SRP-specifies that Category I structures.shall be designed in i

accordance with ACI 349 code as augmented by Regulatory Guide
1.142. The Hope. Creek Category I structures are' designed in
accordance with.the ACI 318-71 code. The applicant should.
identify:and justify his Category-I structural design from the
requirements of ACI 349 code as amended by Regulatory Guide
1 142. Furthermore, Hope Creek Category I structural design does
not fully comply with the provisions of Regulatory. Guides 1.10,
1.55, and 1.94. Since~these three Guides have been withdrawn and
their regulatory positions are now incorporated into the ACI 359,
ACI 349 and ANSI N45.2.5 codes, the applicant should identify and
justify its design deviations with respect to the requirements of
these codes.

RESPONSE
.

A. . Load Combinations

The HCGS Seismic Category I concrete structures, other than
the containment internal concrete structures,.are designed,

for the load combinations listed in Table 3.8-8 which comply'

I with SRP 3.8.4.II.3.b.

B. Structural Acceptance Criteria

The structural acceptance criteria for the HCGS Seismic
Caregory I structures, other than the containment internal,

concrete structures, are in accordance with ACI 318-71 as
stated in Section 3.8.4.5. Table 220.26-1 includes a
comparison between ACI 318-71 and ACI 349-76 as amended by
Regulatory Guide 1.142. As shown in Table 220.26-1, none of
the differences have an impact on HCGS. Therefore, the
structural acceptance criteria for the HCGS Seismic
Category I concrete structures, other than the containment
internal concrete structures, complies with the requirements
of ACI 349-76 as amended by Regulatory Guide 1.142.

C. Compliance with portions of ACI 359, ACI 349 and
ANSI N45.2.5 applicable to sub1ects previously addressed-
by Reculatory Guides 1.10, 1.55 and 1.94

Mechanical splicing of reinforcing bars for HCGS Seismic
Category I concrete structures complies in general with
Regulatory Guide 1.10, Revision 1 as well as ANSI N45.2.5 as
described in Section 1.8.1.10.

Concrete placement for HCGS Seismic Category I concrete
structures complies with Regulatory Guide 1.55, Revision 0
to the extent described in Section 1.8.1.55. Concrete

4

220.26-1 Amendment 4
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HCGS FSAR 1/84

placement'for HCGS Seismic Category I structures also
complies with Chapter 5 of ACI 349-76.

Quality-~ assurance requirements for installation, inspection
and testing of structural concrete and structural _ steel
~during the construction phase of the HCGS Seismic Category I
structures complies with ANSI N45.2.5 to the extent
described in Section 1.8.1.94.

D. Conclusion

Based on the-information given above and in Table 220.26-1,
it is concluded that the design of the HCGS Seismic
Category.I concrete structures, other than the containment
internal structures, complies with the requirements of ACI
349-76 as amended by Regulatory Guide 1.142.

The above response was discussed and mutually ag~ reed upon during
the NRC structural audit on January 10-12,1984.

,

d

220.26-2 Arendment 4
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yABLE 220.26-1 (cont) Page 2 et 3

ACI 349-76 and Impact et ettforence
Regelet, pry Gelde 1.142 AOI 318-71 on n=3s
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; to gravity only ans nat exceed three le not need.
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DSER Open Item No. 4 6 ( DSER Section 3.8. 5)

g ACI 349 DEVIATIONS FOR FOUNDATIONS

The, design and analysis' procedures that were used for .these
Category I foundations are the same as those approved on previously
licensed applications and , in general, are in accordance with
procedures delineated in - the ACI .318-71 The various Category I
. foundations were designed and proportioned to remain within limits
established by Q%These limits are,y staf f under the various load combinations.in general, based on ACI 318-71 and on the AISC
specification for concrete and steel structures, respe ct ively,
modified as appropriate for load combinations. that are considered

~

extreme. The applicant had been requested to provide an assessment
and justifications of' all deviations of this1 design from the
applicable requirements of ACI 3 49 as augmented by RG 1.142.. Theapplicant provided' the information on January 23, 1984 Howe ve r ,

<

the staff has not completed its review. It will report its
resolution of this issue in the Final SER. In the meantime, this
i tem remains ' open. _ Fur the rmore, some of the action items discussed-

in Section 3.8.6 of this SER, as they pertain to the f oun da t ion
design and analysis, should be considered open items and remain ,to
be resolved.

RESPONSE

pev os e d
The - requested information is included in the[ response to NRCQ astion 220.26.

.

|
i
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QUESTION 220.26 (SECTION 3.8.4)

The SRP specifies that Category I structures shall be designed in'

accordance with ACI 349-code _as augmented by Regulatory Guide
1.142. The Hope Creek Category I structures are designed in
accordance with the.ACI 318-71 code. The applicant should
identify and-justify his Category I structural design from the.

requirements of ACI 349 code as amended by Regulatory Guide
1.142. Furthermore, Hope Creek Category I structural design does>

not. fully comply with the provisions.of Regulatory Guides 1.10,
1.55, and 1.94. Since these three Guides have been withdrawn and
their regulatory positions are now incorporated into the ACI 359,
ACI 349 and ANSI N45.2.5 codes, the applicant should identify and
justify its design deviations with respect to the requirements of
these codes.

RESPONSE

'

A. Load Combinations
'

The HCGS Seismic Category I concrete structures, other than
the containment internal concrete structures, are designed
for the load combinations listed in Table 3.8-8 which comply
with SRP 3.8.4.II.3.b.

.

B. Structural Acceptance Criteria

The structural acceptance criteria for the HCGS Seismic
Caregory I structures, other than the containment internal
concrete structures, are in accordance with ACI 318-71 as
stated in Section 3.8.4.5. . Table 220.26-1 includes a
comparison between ACI 318-71 and ACI 349-76 as amended by'

,

Regulatory Guide 1.142. As shown in Table 220.26-1, none of
the differences have an impact on HCGS. Therefore, the
structural acc.eptance criteria for the HCGS Seismic
Category I concrete structures, other than the containment.

internal concrete structures, complies with the requirements
of ACI 349-76 as amended by Regulatory Guide 1.142.

C. Compliance with portions of ACI 359, ACI 349 and
ANSI N45.2.5 applicable to subiects previously addressed
by Reaulatory Guides 1.10, 1.55 and 1.94

Mechanical splicing of reinforcing bars for HCGS Seismic l
Category I concrete structures complies in general with
Regulatory Guide 1.10, Revision 1 as well as ANSI N45.2.5 as
described in Section 1.8.1.10.

Concrete placement for HCGS Seismic Category I concrete
structures complies with Regulatory Guide 1.55, Revision 0 .

'

to the extent described in Section 1.8.1.55. Concrete
l

220.26-1 Amendment 4
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HCGS FSAR 1/84
.

_ placement for HCGS Seismic Category I structures also
complies with Chapter 5 of ACI 349-76.

Quality assurance requirements for installation, inspection
and testing of structural concrete and structural steel
during the -construction phase of the HCGS Seismic Category I
structures complies with ANSI N45.2.5 to the extent
described in Section 1.8.1.94.

D. Conclusion

Based on the information given above and in Table 220.26-1,
it is concluded that the design of the HCGS Seismic
Category I concrete structures, other'-than the containment
internal structures, complies with the requirements of ACI
349-76 as amended by Regulatory Guide 1.142.

The above response was discussed and mutually'ag~ reed upon during
the NRC structural audit on January 10-12,1984.

.

220.26-2 Amendment 4

- - - . . _ _ . .
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| YASLS 220.26-1 (cont) Page 2 02 3

Act 349-76 and Impact at Ditterence
meestatorv Goide 1.142 ACI 31e-71 on c38_

11.E7 Panching ahear strees 11.16.6 refers to 11.10 Insne. An aleati of the CGS
where: setent ategory street e

we = weighted average v =4[TT tor ettect t the .t 2 -

of vg and v ,where cat 11ation in pr ees.
and w ,econsider ietion ,this testmony e
ens stressee in well. torce ed by 11, 1,84

M is av eation 11 inct

wei.ew 4 nerwa :: *1.:::::" r::e h::r-
<-

r stre .a _ u. r

WITH ., IN5 ERT A=
1 34,-7 e amen ny

me,sa t aside i 42. r
* messer will he men e ad

the h 349-76 1teria ameaded
by elatory ise 1. A resett

. tinanin,.t t.e .eei ,,.
'

12.10 Development of 12.10 Development of mone. Welded wire teoric sees set
welded wire faeric welded wire tabric serve a aatety related tuncties

for NC38 Setemic Category I
Witional requiremente structures..,

for development length ao'

compared with ACI 31e-71.

13.3.1.5 Direct design 13.3.1.5 Direct design
method-11mitatione method-11mitatione

, pone. A review of the deci p et
state tor the NCOs notonic
Category I stracteres indicates

*All loedo shall be See erhe live load shall that the direct design methodi

to gravity only and n3t evened three is not used.
-

uniformly distributed times the dead load.'
'

over the entire panel.
he live load shall not

,

'

escoed three times the '

dead load."

15.10(b) Comined footings 15.10 (bt combined None. A review of 6.he desten et the
iand mate 130 tings and mate _ toondation mate for the NCGS Setemic '

| Category I stracteres ansicates that
joghe Direct Design seethoS Use of Section 13.3 the direct design method is r.ot used.,

of section 13.3 shall not is not escluded.
1 he seed to design combines

footings and mate.*
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-HCGS

DSER Open Item No. 4 8 ( DSER Section 3.8.6)

ROCKING TIME ~ HISTORIES
,

From January 10 through January 12, 1984, the staf f met with the
applicant and his consultants to conduct the structural audit.
The audit covered each major safety-related structure at the Hope
Creek Generating Station.

As a result of the audit, the staf f identified 39 action items.
The applicant has submitted preliminary responses to 22 of the 39
action items. . The staf f is in the process of reviewing these
responses. The final resolution .of the action items and any
additional . questions, which may be raised further, will be reported
in the Final SER. The resolution of these action items will be
needed before the issuance of the Final SER.

RESPONSE

This item corresponds _ to Item A.4 from the NRC Structural /
Geotechnical meeting of January 10, 1984. A response to this
item has been stbmitted to the NRC by a letter dated . February 17,
1984, from R. L. Mitti to A. Schwencer. As a result of discuss-
sions with the NRC staf f, a revised response to this item has

/98Ibeen submitted to the NRC by a letter dated Mag usT .5f
from R. L. Mitti to A. Schwencer.

.

.

i

.

s

k
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DSER Open Item No. 4 9 ( DSER 'Section 3.8.6)L

GROSS CONCRETE SECTION
,

From Janua.ry 10 through January . 12, 1984, the staf f. met with the
applicant -and his consultants to conduct the structural audit.
The audit covered each major safety-related structure at the Hope
Creek Generating Station.

<

As a result of the audit, the staf f identified 39 action items. '

.The applicant has subm tted preliminary responses to 22 of the 39 'i

action ' itens. The staf f is in the process of reviewing these
responses. The ' final resolution of the action items and any
additional questions, which may be raised further, will be reported
in the Final SER. The resolution of - these action items will be
needed before the issuance of the Final SER.

RESPONSE

This iten corresponds to Item A. ll from the NRC Structural /
Geotechnical meeting of January 10, 1984. A response to this
iten has been submitted to the NRC by a letter dated Febr;uary 17,
1984, from R. L. Mitti to A. Shwencer. As a result of discuss-

i ions with the NRC staf f, a revised : response to this item has
been submitted to the NRC by' a letter dated /FMyeur .7, /f E7

from R. L. Mittl to A. Schwencer.

,

1

i

K 51/2-4 2
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HCGS

DSER Open Item No. 50 ( DSER Section 3.8.6)

VERTICAL- FLOOR FLEXIBILITY RESPONSE SPECTRA
.

From' January 10 through January 12, 1984, the staf f met with the
applicant and his consultants to ~. conduct the structural audit.
The audit covered each major safety-related structure at the Hope
Creek Generating Station.

As a result of the audit, the staf f identified 39 action items.
-

The applicant has submitted preliminary responses to 22 of the 39
action itens. The staf f is in the process of reviewing these -
responses. The . final resolution of the action items and any -
additional questions, which may be raised further, will be reported
in the Final SER. The resolution of these action items will be
needed before the issuance of the Final SER.

O

RESPONSE

This item corresponds to Item A. If from the NRC Structural /
Geotechnical meeting of January 10, 1984. A response to this
item has been s@mitted to the NRC by a letter dated February 17,
1984, from R. L. Mitti to A. Schwencer. As a result of discuss-
ions with the NRC staf f, a revised response to this item has
been submitted to the NRC by a letter dated ' guj u.s r .Y, / f 8Y

from R. L. Mittl to A. Schwencer.
.
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DSER Open Ites No. 51 ( DtiER Section 3.8.6)

COMPARISON OF BECHTEL INDEPENDENT VERIFICATION RESULTS WITH THE ~

DESIGN _ BASIS RESULTS

Fra January 10 through January 12, 1984, the staf f met with the
applicant and his consultants to conduct the structural audit.

,The audit covered each major safety-related structure at the Hope
Creek Generating Station.

,

As a result of the audit, the staf f -identified 39 action items.
The applicant has submitted preliminary responses to 22 of the 39
action items. The staff is in the process of reviewing these
responses. The final resolution c:' the action items and any
additional questions, which may be_ raised further, will be reported
in the Final SER. The resolution of these action items will be
needed before tho' issuance of the Final SER.

RESPONSE

This item corresponds to Item A.13 frcza the NRC Structural /
Geotechnical meeting of January 10, 1984. A response to this
item has been submitted to the NRC by a letter dated Aucust 3,

1984, from R. L. Mitti to A. Schwencer. As a result of discussion
with the NRC staff, a revised response to this item is attached. .Tn a.c/[/r'an
th :. e .spons c. +0 Oa c s fio n at a c). a t has been t-e vised * WIU
%;s in formah'en.

|
|

|

l
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Meeting Date: January 10,-1984 -August 3,'1994

Question' No: A-13'
..

Question: Provide comparison 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 basis
analyses are performed using the finite element method by EDS
Nuclear, Inc. (presently known as Impell Corporation).

*

Independent finite element soil-structure interaction' analyses
are subsequently perforned oy Bechtel to verify the design basis
analyses.- In' addition, in accordance with the requirements 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. .The
structural models and soil properties used in the analysis are-
given in Appendix A.

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:

Power Block Structures

I. 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 can be
seen f rom 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
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-13-1.

The effects of these exceedances are evaluated for the
combined responses in three directions using the SRSS
approach and compared with the design basis results. Table
A-13-2 provides these comparisons. In all cases, these
variations are judged to be minor and can be accommodated

G5/48-1
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I* Revised Response to NRC Audit
Page 2 .

within the design margin. In areas where multimodal analy-
sis is' performed, the effects of these. variations will be
further reduced. It has been concluded than the variations
'between these two analyses are within the accuracy of
analyses and can be accommodated within the design margin.

II. 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
between 1.0 and 3.5 Hz. Alto, 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, dated
January 10, 1984, sampling studies have been performe*d to
confirm the 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. These walls represent approximately 40 percent
of the total number of shear walls in the reactor building.
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 comparision 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 exceed the
;

design basis moments at a few wall locations as identified
on Tables A-13-Sa and A-13-5b. These walls were reevaluated

|
and the resulting moments were found to be less than the 1

allowables.'

The auxiliary building seismic forces and moments obtained |
from the impedance approach analysis are less than the I
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 accommodate the loads obtained
f rom the impedance approach analysis."

. .

G5/48-2
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2. Equipment

The. effects of the impedance. approach response spectra
.was evaluated on 26 types of equi'pment. The selected
~ items are;1ocated in~the areas where the impedance approach
' spectra were found to have. higher spectral accelerations-

than those of the' design basis response spectia. 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. HVAC Supports;-
c

Over 200 supports were evaluatud. In all casos, it
was found that the design basis spectral accelerations
exceeded the impedance approach spectral accelerations
for the support frequencies. Therefore, the HVAC
supports were considered acceptable.

; 4. Piping 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 in
Table A-13-3.4

The objective of performing detailed dynamic seismic
analysis of the sample calculation was to demonstrate that
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
III code allowable for pipe and pipe support desigr..;

-

The methodology used for evaluation was to subject the
selected existing mathematical models of piping systems

!

j. 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. Tne
reactions-at equipment nozzles were compared with vendor's

,!- design allowables. All pipe supports were evaluated for
adequacy under the revised loads.

G5/48-3;
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,

In'all cases, the pipe stresses were found to be within
the-code allowables as shown 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 isLillustrated in Table A-13-8.

Intake Structure ,

1

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

1

*
\

|

.
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APPENDIX A

Impedance-Approach Structural Models and Soil Properties

" In the. soil-structure interaction analysis, using the' impedance
approach, the effect of dynamic _ stiffness of the foundation
medium is represented by the foundation-impedances, which are
functions of the base mat dimensions, embedmont depth, elastic
properties of the foundation medium, and forcing frequencies.

-With the foundation impedance known, the structure-foundation
system-is modeled by coupling the fixed-base structure model
with the foundation impedances through the basemat (Figure
A-13-38). For this study the effects of embedment which in-
crease both damping and stiffness of the soil-structure systems
are considered. However, the wave scattering effect is con- >

servatively neglected in the present impedance approach analysis.
This is consistent with the requirement specified in SRP
Section 3.7.2.

J

The impedance approach seismic soil-structure interaction
. analysis of the reactor building (Figure A-13-39) and the
auxiliary ' building (Figure'A-13-40).is performed'for both the
SSE and OBE cases. The foundation soil is assumed to be a

'

uniform visco-elastic half space. The weighted average of the
final iterated shear moduli of 3,522 ksf (shear wave
velocity of 989 ft./sec.) and 5,235 ksf (shear wave velocity
of 1,205 ft./sec.) respectively, are used in calculating the
horizontal SSE and OBE impedance functions. Since the ground-
water table is located at elevation 98.0 ft., a compressional

,

i wave velocity, Vp, of 4,8G0 f t./sec. is used for the-vertical
analysis. The computed OBE and SSE translational and rocking
impedances for the embedded reactor building and auxiliary
building foundations are given in Tables A-13-9 to A-13-12.

i

i

!

| ,
'
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Table A-13-1 (Cont'd)

Comparison of Design Basis and Independent
Finite Element Verification Response Spectra

.

.

,

Locations of spectral Acceleration .(

m:11 ding Itsy Design Earthquake Variations Figure | Itse (Note 2)
Elevation Earthquake Direction (Note 1) No. No. . Design Basis! Bechtel FLtBN

l (e) (el

REAcrOR 102 OBE N-S 1.7 Hz A-13-21 12 l 0.34 0.42

54 OBE E-W 4.3 Hz A-13-2 3 13 0.50 0.67

201 CBE E-W 1.8 Hz A-13-2 5 14 0.38 0.55

102 Ot,E Vertical 22.0 Hz A-13-27 15 1.20 1 42
.

201 083 Vertical 18.0 Hz A-13-28 16 1.68 1.85

ADEILIApr 54 WE N-S 4.9 Hz A-13-29 17 1.15 1.40

54 OBE E-W 4. 4 lis, A-13-32 18 0.75 0.85

54 CBE Vertical 22.0 Hz A-13-3 5 19 1.17 1.26

102 (BE Vertical 18.0 Hz A-13-37 20 1.47 1.54

17 8 OBE Vertical 18.0 Hz A-13-3 7 21 1.80 1.95 <

1

\

NorES: 1. 1his column identifies those locations dere the results of th'e *;

independent analysis exceed those of the design basis analysis.i

a

2. For vertical earthquake direction, spectral acceleration includes
| I

the of fact of gravity load ( 1.0 g).
I

#

1

i c-5/48

! ~l
i
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Table A- 13-2

SRSS Spectral Acceleration Comparison between
Design _ Basis and Finite _ Element Verification Analysis

.

. Item SRSS Spectral Acceleration Comparison (q) (Note 1)
No. (A) (3) (B-A)/A ,

Design Basis B e ch t e l-F LUS H Difference (t )

1 1.97 1.75 -11

2 2.24 2 20 -2

3 1.53 1.78 16

4 1. 39 1.72 24

5 2.23 2.49 12

6 2.86 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 -18
1

14 1.52 1.50 -1

4

15 1.21 1.43 18

16 1.71 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 1.51 1.56 3

l

|

|
NOTE: 1. The SRSS spectral acceleration values include

the effect of gravity loads (1.0 g)
|

|

f G5/48
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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
compo nents. _ A sampling approach is used. The procedure

for this evaluation is as follows:
'

A. STRUCTdRES:

Since the maximum shear and axial forces and the maximum
overturning moments occur at the base of the structures , and
the design margins for the upper elevations are greater than 1

'those of the base , the ef fects of these loads - at the base of
each structure are evaluated. J

B. EQUIPMENT:

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 ret;ctor and auxiliary

buildings

11. ) 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 typical equipment frequencies are not found in the
r ange of 1. 0 to 3. 5 H z , t he item ( i ) above does not need
any f urther evaluation. Items (ii) and (iii) are reconciled'

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 f all in the range.

where the dif ference in the spectra exist, additional eval-
uation is necessary. No further evaluation is necessary if
the significant frequencies are outside the frequency range

,

in question.

The evaluation is performed either by comparing the test.

response spectra of the equipment with the impedance spectra
(if the equipment is qualified by testing) or comparing the
actual-to-allowable stress ratics with the spectrum exceed-
ance ratios.

i

If the above evaluation shows the equipment may not be
.

qualified for the impedance spectra, detailed evaluation
consisting of analysis and/or testing is performed.

,

,

_. .-- _ . - - - - . _ _ _ , _ . _ _ _ _ _ _ ____ _ __ _ , _ _ _ _ _ . _ . _ ___
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As 'a result of evaluation, if equipment requires.

modifications, the sample size for this evaluation is
expanded as required.'

C. CABLE TRAY AND HVAC SUPPORTS

J Cable tray and NVAC supports do not have frequenc'ies in the
r ange 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.
4

; - .The ef fects of the spectrum exceedances at frequency range
between 6 and 15 Hz are -evaluated for approximately 200 cable
tray and HVAC supports. These supports are selected at random
Dut are located at the lower elevation (Reactor Building El. 54
to 10 2 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 signi.ficant reductions
in response spectrum peak accelerations as compared to those of
the design basis curves. However, frequency shif ts were observed

,

: in some curves, particularly in the low frequency ranges. To
'

evaluate the ef fects of the frequency shif t, a " biased" sample
of af fected piping systems is reanalyzed and reevaluated.
The sample is selected as follows:

Individual impedance curves for various elevations and structures
are superimposed on their corresponding design basis carves to

;

identify those impedance curves which are not enveloped by designi

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

piping system design calculations. If the design basis enveloped
response spectra curves af fecting a calculation did not totally

; envelop all the corresponding impedance curves, that particular
alculation 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 Q1g) between impedance and design
basis curves in the af fected frequency zones. Sample selected
to include curves showing significant dif ferences.

3. High equipment nozzle loads in existing calculation.

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

- .- . - . - - - . - - - . - . _ - - . . - _ . , . - _ - _ _ - . - - -
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The numoer of calculations included in the sample is:

Total No. No. of Cales No. of Calcs No. of Calcs
Building of Q-Cales Reviewed affected .in the sample

~

Drywell 32 32 23 3 .

Reacte,r 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.

;

|

1

,

1

G5/48
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TABLE A-13-4

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

-
,

,

*
Design Impedance

Wall Basis Ap pr o ach Allowable
Location Psi Psi Psi

North Wall 323 207 630

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

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

Design Impedance
,

Wall Basis Ap pr o ach 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

Notes 1. Concrete f'c = 4000 Psi

2. See FSAR Figures 1.2-2 for wall location.

|

G5/48
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TABLE A-13-5a

R EACTOR /RADWASTE BUILDING - OBE SEISMIC MOMENTS AT EL. 54'0"
.

.

Impedance
Design Basis Appr o ach

Wall Location M e tho d M e tho d
( Ki p- F t ) (Kip-Ft)

N o r th- Reacto r
N o r th- Radwa s te 359,200 414,500

South-Reactor
S outh- Radwa s te 517,400 847,700

E a s t- R adwa s te 461,000 421,900

We s t- Radwa s t e 329,000 290,700

E a s t- R e ac to r 434,500 276,900

We s t- R e ac to r 588,600 482,900

_

Cylindric al 2,772,000 (N-s) 1,847,000 (N-S)
shell 1,723,000 (E-W) 1,639,000 (E-W)

Notes See FSAR F ig ur e 1.2-2 for wall location.

i

;

6

' ' '

c5/48 |

.
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TABLE A-13-5b

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

Impe3ance
Design Basis Approach

Wall Location M e tho d M e tho d
( Kip- F t ) ( Ki p- F t )

N o r th- 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 e 1,344,000 1,429,000

E a s t- R ad wa s t e 675,000 732,300

We s t- Radwa s te 654,000 504,500

E a s t- R e a c to r 909,000 480,200

West-Reactor 1,320,000 837,400

Cylindric al 4,4 71,000 (N-S ) 3,092,000 (N-5)
Shell 3,054,000 (E-W) 2,66 8,000 (E-W)

,

!Note See FSAR F ig ur e 1.2-2 for wall location.
|

|
|

|!

G5/48
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TABLE A-13-6
1

I

POWER BLOCK SEISMIC CATEGORY I EQUIPMINT

Equipment Equipment Methos of
or Incation Frequencies Seismic Applicable

Camponent Tag No. Elgd./El. (Hz) Qualification Note

Reactor Bldg. Horizontal- 10, 12
HPCI Turbine E41-C002 E1. 54 ' vertical - 23 Testing 1

Residual Heat.

Removal Pump / Ell-C002 Reactor Bldg. Horizontal- 8.7, 9.7 Analysis 3

Motor El. 54 vertical - >33

M11-P617
Control Roan H11-P618 Aux. Bldg.

Panels H11-P640 El. 102 Horizontal- 11.5, 16 Testing 1

H11-P641 Vertical - >33

1

H11-P62 0
through

Control Rom H11-P62 3 Aux. Bldg. Horizontal- 21, 29

Panels H11-P628 El. 102 vertical - >33 Testing 1
;

,
H22-7631

1

Control Rom H11-P635 Aux. Eldg. Horizontal- 19, 37

Panels H11-P636 El. 137 Vertical - >3 3 Testing 1

Control Ro m Aux. Eldg. Horizontal- 7, 12

Panels H 11-608 El. 137 Ve rtical - >3 3 Testing 1

control Ro m H 11-609 Aux. Bldg. Horizontal- 22, 37

Panels H11-611 El. 137 ve rtic al - >3 3 Testing 1

Reactor Bldg. Horizontal- 16 Analysis &

RCIC Turbine E51-C002 El. 54 Vertical - 18 Testing 1, 2,

LPCS Pump / E21-C001 Reactor Eldg. Horizontal- 11.5, 12.7

Motor El. 54 ve rtical - >3 3 Analysis 2'

,

~

c5/48-16
,
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TABLE A-13-6 (Cont'd)

POWER BLOCK SEISMIC CATEORY I EQUIPMENT

.

Equipment Equipment Method of
or Iccation Frequencies Seismic Applicable

Ccaponent Tag No. 31gd./El. (Es) Qualification Note

*
Chiller water | IAT, D. G. Horizontal - >33
Tank ET 410, 413 E1. 17 8 Ve rtic al - >33 Analysis 2

,

ECCS Jodtey IAP, BP, Reactor Bldg. Horizontal - >33 Analysis 2

Pump CP, DP 228 El. 54 Vertical - >3 3
,

SACS Expansioni IAT, Reactor Bldg. Horizontal - 12.5

Tank M 205 El. 201 vertical - >33 Analysis 2

r

5.0 KV theitch- IAN, 31, Reactor Bldg. Horizontal - 8, 14

gear CN, DN 205 11. 102 vertical - 30 Testing 1

' DC !haitchgear

& Control 100 251, Reactor Bldg. Horizontal - 8, 35

Center 261 EL. 54 vertical - 20 Testing 1

Batteries IOD 421, Aux. Eldg. Horizontal - 14, 16

Racks 431 El. 54 vertical - 28 Testing 1

Inst. AC Power IYF 401-407 Aux. Bldg. Horizontal - 17, 21

Panel IYT 209 El. 102 vertical - 6 Testing 1

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

El. 102 Horizontal - >33 Analysis 2 t

|

Notes *D.G. - DieBel generator area of the auxiliary building.

,

.

G5/48-17
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TABLE A-13-6 (Cont'd) |

POWER BLOCK SEISMIC CATMORY I BQUIPMENT

Equipment Equipment Method of
~

or Incation Freguancies Seianic Applicable

Com m ent Tag No. Elgd./El. (Hz) Qualification Note''

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

Generator Set II. 102 Vertical - >15 Analysis 2

SACS Heat 1 AIE, 1A2E201 Reactor 31dg. Horizontal - 8, 10.4 Analysis 2

Exchanger 1BIE, 152E201 El. 54 Vertical - 21

SACS Pumps 1 ( A-D)P210 Reactor Bldg. Horizontal - >33
El. 201 Ve rtical - >3 3 Analysis 2

Control Panel ICC, DC201 Reactor Bldg. Horizontal- 12.7, 17.6

El. 102 vertical - 29 Analysis 2

_

Accamulator 1AT, Br412 D. G. Horizontal - 31, 33

Tank EL. 54 vertical - 35 Analysir 2

. . -

Air Handling 1AW407 D. G . Horizontal - 16.6, 18

Units 1BW407 El. 178 Vertical - 19 Analysis 2

A/C Units
,

<

Unit Cooler 1AW208 Reactor Bldg. Horizontal - 9.4, 21

1AW209 El. 102 Ve rtic al - 26. 4 Analysis 2

1BW208
1BVH209

HVAC Control 1AC, CC28 5 D. G. Horizontal - 12.7, 16. 4

Panels IAC, CC281 11. 178 Vertical - 16.9 Analysis 2

1AC, DC48 3 I

Centrifugal 1AK, BE403 D. G . Horizontal - >30

Water Chiller El. 178 Vertical - >3 0 Analysis 2

Notes: 1. TRS envelopes impedance approach spectra.

2. Impedance approach spectral acceleration is lower than that of the
design-basis response spectra in the major equipment fratuencies .

|

3. Although impedance appoach speca.ral acceleration exceeds that
of desip bssia response spectra in th6 equipment frequency range,
a more detailed calculation showed that the stuipment stresses

are within the code allowables. |
'

G5/48-18

. _ _ - _ .. .-. - -. - -. -- --.-. - - - - - .



*

I
TABLE A-13-7 j

l

POWER BLOCK PIPE STRESS SUMMARY

maildirq calc. Max. seismic stress Ratios AME Code Equation ,

No. Max. Impedance stress Evaluation Vendor
Max. Design Basis Stress Eq. 9B* Eq. 9D* Equip. Nozzle-

Code Allowable Code Allowable Allowables Met
osE ssE Upset Faulted

C1549 0.51 0.76 0.29 0.66 YES

Auxiliary
C1581 0.64 0.86 0.40 0.28 Hs

C118 0.75 0.83 0.44 0.34 YEs

Drywell C1842 0.65 0.83 0.63 0.85 YEs

C120 0.30 0.52 0.49 0.39 YES

C988 0.88 0.75 0.54 0.35 YEs

C911 0.88 0.94 0.84 0.63 YEs

Reactor C963 1.10 1 . 18 0.71 0.47 YES

C918 0. 29 0.39 0.33 0.21 YES

C937 0.90 1.15 0.70 0. 38 YES

*AsME section III NC, ND-3652

G5/48

.
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TABLE A-13-8

POWER BLOG PIPE SUPPORf LOAD SUMMARY

Building ' Calc. Total No. No. of Average Percentage Support

No. of Supports with increase in Load ~ Design

Supgerts Load Increase Upset Faulted Adequate

C1549 5' 0 N/A N/A HS

Auxiliary
C1581 16 6 11% NONE YES

C118 8 1 24 1% YES

Drywell C1842 34 0 N/A N/A YES

C120 18 2 74 NONE YES

C988 11 3 NONE 14% YES

C911 34 6 2 04 17 % YES

Reactor C963 7 4 21% 28% YES

C918 10 0 N/A N/A YES'

C937 17 5 17 % 21% YES

i

e

.

G5/48
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TABLE A-13-9 i

\-

~

_

VALUES OF SOIL STIFFNESS AND DAMPING COEFFICIENTS )
OF REACTOR BUILDING (OBE CASE)

'

i

l | I ,

'

. . | DIR ECTION | STIFFNESS | DAMPING
| | COEFFICIENTS | COEFFICIENTS |

| I
'

l i
VERTICAL | 1.53x107 k/ft | 9.19x105 k-sec/ft |

| TRANSLATION | | |
| | |

| NORTH-SOUTH | 7.26x106 k/ft , 6.42x105 k-sec/ft |

| TRANSLATION | | |
| |
| EAST-WEST | 5.90x106 k/ft 5.74x105 k-sec/ft
| TR ANSL ATION | | |
| |

| ROCKING ABOUT 1.26x10ll k/ft/ rad | 9.50x109 k-ft-sec/ rad
| NORTH-SOUTH AXIS | | |.

| | |

| ROCKING ABOUT 7.56x1010 k/ft/ rad | 3.31x109 k-f t-sec/ rad |
| EAST-WEST AXIS | |,

|
'

| L,

K56( 2)

i

!

!
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TABLE A-13-10

.V ALUES OF SOIL STIFFNESS AND DAMPING COEF FICIENTS OF 3-D
REACTOR BUILDING (SSE CASE)

| I I

|- DIRECTION | STIFFNESS | DAMPING

| | CO EF FICIENTS COEFFICIENTS
Ij' .

I
|VERTICAL

TRANSLATION 1.53x107 k/ft | 9.19x105 k-sec/ft |

I |

, NORTH-SOUT H | | |
,

| TRANSLATION | 4.74x106 k/ft | 5.17x105 k-sec/ft |

| 1 | |
5 k-sec/ft |EAST-WEST | 4.03x106 k/ft | 4.79x10

TR ANSLATION | | |

I | | |

| ROCKING ABOUT | | |

| NORTH-SOUTH AXIS | 8.17x1010 k-ft/ rad [ 8.47x109 k-f t-sec/ rad |'

| | I
'

| ROCKING ABOUT |
'

| EAST-WEST AXIS | 5.14x1010 k-ft/ rad 2.70x109 k-f t- sec/ rad ,

| |
~

l )
=,

1

| K56 ( 2)

)

:
!

;

|

4

,

I

|

|

j.
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TABLE A-13-11
' .

.

V ALUES OF SOIL STIFFNESS AND DAMPING COEFFICIENT.S
-

OF AUXILILARY BUILDING (OBE CASE)

i I I

| STIFFNESS | DAMPING |

| DIRECTION ,| CO EF FICIENTS ,| CO EF FICIENTS |

g
l

I
VERTICAL | |

) TRANSLATION | 1.40x107 k/ft | 7.87x105 k-sec/ft |

| 1 l I

| NORTH-SOUT H
'

| |

| TRANSLATION 7.15x106 k/ft | 5.71x105 k-sec/ft |

| 1

| . EAST-WEST | | |

| TRANSLATION | 5.58x106 k/ft | 5.21x105 k-sec/ft
| | |

| ROCKING ABOUT (
| NORTH-SOUTH AXIS l.15x10ll k-ft/ cad 9.32x109 k-ft-sec/ rad'

| I

j ROCKING ABOUT | |

| EAST-WEST AXIS | 5.56x1010 k-ft/ rad | 1.76x109 k-f t- se c/ rad
I |

' -

| |

K56(2)

|

.

$
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. TABLE A-13-12'

.

VALUES OF SOIL STIFFNESS AND DAMPING COEFFICIENTS
OF AUXILIARY-BUILDING (SSE CASE)

| | | |

| DIRECTION STIFFNESS DAMPING |,

COEFFICIENTS '| COEFFICIENTS |
|

| .

|VERTICAL |
TRANSLATION | 1.40x107 k/ft | 7.87x105 k-sec/ft |

|
1

; - | NORTH-SOUTH | 4.89x106 k/ft 4.26x105 k-sec/ft |
; TRANSLATION |

I,

H EAST-WEST |
i | TRANSLATION 3.76xlO6 k/ft 4.28x105 k-sec/ft

| [,

| ROCKING ABOUT |

| NORTH-SOUTH AXIS 7.33x1010 k-ft/ rad 7.72x109 k-ft-sec/ rad
I (

| ROCKING ABOUT | |

| EAST-WEST AXIS | 3.61x1010 k-ft/ rad 1.62x109 k-f t-se c/ rad |'

| | |

| | |

.

K56 ( 2)

4

.

-
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DEVELOPMENT OF PS AR CRITERIA

vn

IMPELL (EDS) BECHTEL

COORDINATION AND REVIEW* DEVELOPMENT OF RESPONSE |
*

SPECTRA AND DESIGN OF IMPELL ANALYSIS
LOADS USING FINITE

PERFORM INDEPENDENT*
ELEMENT APPROACH

VERIFICATION ANALYSIS
USING

i. FINITE ELEMENT
(FLUSH) APPROACH

ii. IMPEDANCE APPROACH

,

Figure A-13-1

Division of Responsibility

|

G-5/48

.

O

~ ' - - - - _ _ . - _ _ . , _ _ . . ,__ ,_ s. , , _



-
-

= -' -

". " -
-
-; -

; -

~
-S ;

-

-L
L -

-E 2 -,Er C
-B; 8

d8
h -i N D - .

5 E O5 U 9 - S1
5 LA F 5
S L L
1 E E8 T S68 H N
5 C C
E EE ,

DSD
-

O"
-

,

-- ,

,- '
- ' ,4

,~ ;A
N5O O .

SV.

O E GI
- I

- ,2 R
Y A L N-

,

- -
-

.
2 P E ]P-

- - _t ) - M M-

T A, \ O z 3
H 1 O

- - \

1\{
A.

5 - C D
-

( A- G' Y A 7

- b'[- C NE R 2' I, () t N R TD
~ -

( E U CLg ,

-
.

- U G EI EO I PUS- 4
-

, E F SBS-
_ R

-
- - _ F ER ,

's [ - SOS
,

-

- NT -/,

r O OCN- -
,

PA.
- 4 ,se SE

I

- -

y - ER-

- ,[
- R-

-
- I

- - 5
- - T.

- - h - O I

N

- g's. U

g
_

_

. A. .

_
_

_
- _

.

. ._.. I
.

. a
O

_ O 0 O 0 f_

. . l

3 2 0 Hs.
_ .

U _

- v _
e. _

tC _I
_Ea _

E 4 _
_) J.4E6 | * nAs-- 0 2O~64EdJ.sOU4e

s

e s. sea
t .e
r0/ -.

o44 _'

o
.

sc0 _

|,; | i: j ! |!I. ,|;} ,'1 ib I| j



* ,

.4

_
_

_
_

_

_
-

_-
.

,

= -
^ -

-
2 - -

-; --
-= E
-
-_ 8

~

; - _L
L _ :E ; E 'r;c e

's Ot sa 5t= t s .4

0$ t -
i|

S Ue - 5I
L$A F m

.

1

S _
L L _

. s E E
0t t :us
8 a
5 C c ,

E E E
._ 0"S S a

4 -
-
c 2'

\\
_

N 0
O O1

S ..

O vGv I

7 ~
I

s r RE N~

ALI' V 3- ~

' - PEP~ i|

~ 3 M M)
.

O z'
1 OTAg

~ H - CAD
* .

'7 5 ( A
~ -

-

, Y AG*./
C E RN2

.

- ,

t

N R TI
t

-

~, -

- t

- E U C D,
-

.. -
- U G E L F

- Q I I- SE F P U- - SS B- i

- R
-
- - F

E R .
- ,

9. , S- e
e, 8 N O-e

_
- / TO O C
~

j/Y' N~

~ . P As * I

,f S E_

- E R_ V,*
R-

-

_ /
-- I

- .. #4 5_

.

O T
/f

e
_

- I
_

Ns

-
, A's-
_ U
_
_

f
-

_

_

#
_

_

j.

5

. s

O
0 T.

0 0_ . I
. Mo. 1

3 2 u
u

n ar
Ea
Ensb 88uo4 J.4geukEe na. ieO YO %4Et 6a cs

.
f
p a.opr.

'

{ , ,' ' i1I .It :! 1 . ijii i, ii) 4 .' i!1, i: ;i,



!

~

*

'
-
-

O..
-
--

; -~
- _. ; - _

--; .-. : - .S

L
L ;.
E : t . -

r cB; n ;. 0a . .0( 9s.

f . 0'

Sf _

Sur 5 _I u ;..
A F s . _
B L L .l E E :

- e T tG .
eI N s -.

S C c ,
EE t - *Oae - O

_- -

'

\ 1
,

N 0
0 O2.

.

S .
.

.
- 0 VGI

1
- RE N
- ( ALI. 4 PEP6 ) -

z 3 M M(
{ h ,3 0 H 1 OTA.

- CAD5- u A(ht1 ,tI

Y AG%,

''' C E RN2
N R TI*.

. '

- E U C D .
U G E LE_

. Q I I S
- E F P U SS BR

I{
J

F
E R. .

S S' o
,, l N O-e#o

Tf/-e O O C N
. P As

,# S E- E
- RR
- 7

A" I

5-
.

0 T

/Me
I

N
U.

.-

.

j|

.

. ' t-
-

.

. O
. 0 0 0 r

0 . . e
- 0 w'1- .

3 2
- u', aE
. e "-r

e ZND4EWss.ou aFuat4 a^s- -i e 4
-

-
.

c3

E '-
P8_ o"

- seC-

-

1||||l| | ,'. iI<Iji1!ii;;' l' , d b|,II !'Jf I1



1

*

-

r
-

; -
~;
~

; ~
~; -
-I ; -

L
L
E ; E .

r C
B" N |

0A
iN S . .'5 E 0SUr 5I
S LA F b
S LL
O E E
GT T -

H HI

S C C -
E E E

-. "

.
DSO -

O- - -:
, '

,4

A0 N5'
O_ .

SV. .

0 EGI
8h

%
R L N-

5 A- IE-

- ' - P P
- ) 3 M MT

_ ~\ O z 1

H - O AA_ .

S A C D
- s-

(

h Y A G %NE Rgj 2\ C I
N R TD" E U CL

[

,j U G EI Ed O I- PUSj E F- SDS

"_ -
R

- F ER .

SOW_ NT -,| 0 OCEj# PA.
1-

> SE-

-

-

- - N ER
R

- - S I

- f5- - T;.

0 I- N-

U

9
-

_

_-

_-
-
-

3
-

. a
O

5 0 5 o y
. . g

. O nI. l

4 3 u
m v

NE
En.

.-
.

E .

D . z O t 4 E W s_w u o 4 24E>uWDm nA. E. e 7. .
a

s.-
ro
oA. nc.

j < , .!\ ,: !1'

.
|!)|< l iii ,! ;



-

*
*

-
O

2 * *
*
* _
* _

_

* _

* -

-
-2 ,-
-SL ; - -

R 7 ,: E -P KW: oM -

Wi G .I

S E - o5 U P s8
5rL

_Ag B
-S

E -L
e E -s T Tss 7

Ni e
sC t' - ,
E E E - *S S S ; O

-
- = '

W=
2

N0o O1. . S . -

r o YGI
ss - RE N

\- s ALI6 PEP,' ,, -
3 M M _)

% o z' 1 OTAH. - CAD;% s A~ (
.

Y AG%
C E RN2
N R TI

* h E U C D ,

/ U G E LE. -

- Jw Q I I S
. f. E F P Ua

SS B
N

R__

F' E
- R .

S O W- - N T-r O O C E)[
.

s P A
- j^Y

S E^ -
-

-

E R-
-

- R
-

1+ s
- ,

.
,

7 o T
-

I

N
U

W
-

.
.

.

.- .

_

.

",i
. Io

. 5 o 5 o T
-

. . I
. o N. I-

4 3 U-

- y

% Et
En,
E .

- - s .tD I.4E6ulaw na,E o 2O. 4Essloo4 aa a> t t- Cs
L,

E -
PD-

OA
HC-

-

.
i,II ;;' , '| .: ii;!I

'
1I|: \I;!I,i,!|!1I. |!).



1 | i; , .
.

4
<

-

-

-
-

; --
-

. -
/ ; -

-; -
-
- ,_ _; _-

_. -
.9
.

1 ;. - .a
_
_1 ,

M;E
.

_
Cs . o~

B s
. r .
.a-

t( e 9 o
M .

sSS |

I tS L '

A F B . _.
S

- LL .
e E E .eG T T _

_- . .
-e e

I l l

SC C - *- EMM - OS
- --

'--
.l -

. \ N O'

o O 2.

% S ..- _

, o I VG
L . RENs,.

7 ALI
\ a%

.

- PEP-

.
.

- - l 3 M Mz 1s N o.
- OTAH -

1
- s A CAD(

Y AG%q

C E RN2\ ,q N R TI.

E U C D- f- U G E LE
,

. -,

~- O I I S
. - ef E F P U SS BR._ F.

E R'_
.

_ S O W .

N T-,#e, o O C E
P A.

'rP@
s

S E-
,

E R-
'

- R
-

.g. -

I

-
~ p s-

- .

o Tp. I

- N._

.
# U

F
-

-
::

.
.

s,
_

_.
_

-

. "
_

.

_ e -

, Io
S O T

s o.
I

& NI.
I

A 3 U
W

sEt

^ ER
E .
t 4

8 t4E:a.asu"4 *4E>usLn
iD n C9- a a ee(. t

L
E .

_PD
OA
HC

_
_

.

_

_

-
1|jjii,! !',!' )|1i 1ii,'II1iI t!4 i1:I 4jI |;;d 4!j!!!!Ii ! 4,i f4A



,' 1 | i lI||)||

,.
m

_

_.
.

_.
-

_
.

-

,

-

-. *
-
-
-

: -
-: ---: -
-I *

L- _ _L _

M
E _

_C
B 8 _ OE _

A .8 s S ne

sgM St i
srt Dag

S . LL

%NE Ef T0 t e

5 C O5 e

y\w_
.

DMME
*

O
-

, 4'

% N5
0 O .GSV N.

0 I Id E P* R1

| A LME A_ 8 P
) - M D_ , . 0 z 3 T

- H 1 O
_ A "/..

._
7

' J 5 - C
_ A 2(

GY A

~ Pf NC E R ,
I

N R TD EE U C L S[
s

U G EI SQ I PU' E F_ SB_ .

'F R L
.

- F ERA
SOC

3,:+
NTI T0 OC RPA.

E1

SEg VER
RT I

_ q 5g
T.

m O I

N
U

__

_

-
_

-
-

".
,

-
I

-e

0. O
_

_

S T0 I s5 .
0 m. I. 3 v

^ 4 a

sM_ e.ca
ewgOp4EW8.Wuo4a.<EFUWe.e

_

n . asca. .

t_

n n.eauc
.

_
_

iii!. iiii!\ 1 .'i4 1l!|11 ii ! .! :!|i||j



_

e

,

o :
M'

1 1

; L .

n.w -

aW o,

g[ i

Idd
);

-
-

' * /5 *5 5 t s
'

.

WWE f. o.

b / .'
s N

// iO
o o~e

[
,'e d $$3-'

. + xw s-

4J Ji .5 e

k5"[A/#3 a

,'t E*- ~
o

) A u<g,
> <o.

kbA N x'
u

i ( W D O C'

y
0 WdVh

w u. 1 3A; s M S-*
j */ g

w 3 [.
' W

,

bCCS. o
ii .2 1<h

i u W W-
', M E"

w _

E *

% d b
1 5

t

i i

l
i

~
d

m o >

4 4 ,

(

(6) N0!1TW37333Y 'TW103d8 W
|

: 1
4

,

. , . - - . - - - - , . . - , . , - _ _ - , , . . , . . , - - - - - . . - - - . . . _ _ - _ _ - _ - . -,,.2,._,.,.._.,.-_....,,.,-,_,.,,,-,.,,,__..,-,._-,...-- , __



., --
p -

--
--2 -
-

= - .*
-
- - .D 2 -L : .

LE'C E - .

r K -
: 0B 0

4 .
.l B4 . -. 0e

-l E -
S f
I l. P * . 5 _

-

MF Bt -. -

. . ' -A R R -0 E E
0T TNe
0 l .
5C C
MMM *

O.

-j ,
'_

.l, s

T N O'

fi 0 O 2GI

% 0 S .N
VIs I

_RE P8

.s 0 ALM. -
J

1 PE A- f
/;i

I \ ) - M D- O z 3
* H 1 OT_ -
~~) S - CA7.

A 2(

p Y AG -' E RNC' .

' s r N R TI E
E U C DS/''f'

U G E LS
, Q I I

E F P U
S B L.' R._ ._ F A,

E R CS OII.' N TT- O O CR_

_ . P AEs

S EV
E R

'., 1, R
I

A 5'

.

0 T, * ,, I

N
s U'

.

#
_

_

e

&
,

s
-

.

8

_

O.
-

S g T0 , t 8S . e
. g st. 3 uVA

" KM
E -

_ E2
R7.e

h~ b Y4EW3. duo 4 a4E>osaSW C:
s P>

= e_ E
8

E
E -
P*o*
asr

_

_
_

_

; \! ,|I ;I:ji d . |ii ;; .i ) i'i! : ; . .
.



i . |

.

m,
--
-
-
-

- -
-
-= -
-

= ~
-3 = - _L

-L -=Er;tt _

_s3 e 0 .

M
.e( e .

5 E 0 .

sU P 5t

sLaF Be L L
s E E
eT Ts 8s esC O -

DNM -
E

-
.r

:
*

s&
, O
N-

0s % O '4S.

0 I 5G1

\y* R .N~

l A VII P E Ps - M0 z 3 M L
)

|

s
1 O E AH.

- C DI '

5 ( A
\ T

, - Y A A %4f j)f'I

C E R 2-

" N R T G- J

E U C N .- U G EI E- _T Q PDSI
o E F
, SLSR- I

F. E U .

s S B S#

N -

/ 0 O Y N
P R.

1

j S AI
, E L

RI? X
A 5 U

. Aq 0

h
f_..

~

~
. - 8

.

0S O r
O.S

. . ie

3 O n. I

^4 uv
r

na
E .
tean - .aO. z2s4Es8.auo4 J.4g6Usea* nia a n

t l ce
ee

wc.
a

.

i I , || l4 '. ! ,' II ;:i



\,

.

.

= ~
.

=
.= .
.
. ,= .

~S
=L ,

LE = g
r g

h= n 0aNg .(
.< 0S g5 Up 51

L5A W 3
S L t
N E rE yG
l N N
i C C
E E E
DS S _

_ ,

%
*

,O
N-

0 O'~ 2. S 0c, 0 I
_ . R1 M8

wk 2 A .g

PVn1x-
\ g' ) - meam0 z 3 OLa- . H 1

5 - CEnN- - ( A\
Y ATs

- N
o- C E RAat

N R T%t

1 E U CGg\ U G ENr_

_

^ Q P e
I I

, E F DeS5 R L,
F I

#

/ EU*/# SBi
#

'/ N8

0 OY* *

'
. PRe6 SA

1-
-

EI
- RL
- I I-

C 5 X
U.g 0 A

~
fs
,.

.

5
~ 8

=
. s

0_

5 0 T
5 0

. . I.

0 N.. 8

4 3 Um-
K
E
E

h - .natw Zo. 4EWs.30o< a_4EDUaaee nnn eSt

t
e
o
H

_
.

,-
_

i |i . 1' ,j 41 ii4. -



)

_
_.

r
~
~
~ _
-
-; -
-
-; -
-- -= -

.- -I " - .L
L

M =; E
.

- .

N
.

M

O.
_ B .s8 e

-s -5u:_. 5rL .

A g
S - -

tn -g. s
e g i -s m - -iacs
Egt -
D ae -

,.

- *
-

\-
,0.

N-
O O '8
m S 7 Gs . I

RI NI

. N
,- . 3 A .I. . 1

s 8 s - PVP
MEM) 3

%' O z 1 OLAh H - CED_ .

5 A. II1 ,- (
l - L

- Y AT%k\

E RA2I

Ci- N R T~ - E U CG
- sY U G ENE

,

- O I I
_ -' E F P S

D Sp SR L] e ', F I.
5 EU .1

/, SB-S# N
0 OYN-,.

- ,' PR.
1

- SA, ~ -
- EI
- - p --

RL

/".
, I

- X
..

5, U.

/ p- 0 A

/ y.

s :4 -

-.

-
-

-
r -

_ g
.

. |

,O Tso N'
I,5 . g

m4 U". .

m K".

- E -
E^
A'

oe_ 5 e4tWaWuo4 J<EeowEn.

a C'e

E'
P"
0'
es"

<;| '; i1 ,! . ' | !;|Il,!<1i' 41 ; 1I1.!' i!; !;;<|! !! i )'



i;c |

-

i . | .

_

.
.

-
_
_
_
-

_
-

_

m*
--: --
-

- - _

-
-= --
-= - .

-3 = -L
L

_
_E = E

r CB; I
a
a 0_e( e D .S E 0S a
r 5I l

S LA F B
B L L
l E EacT Te es e s
sC C _
E E E

-DS S

-
.r:_

*

k ,O
N-,. 0 O'

N S4.

0 I 5G1- R .N'

N, l A YIi P E P. - M3 M L
)

1 0 z
1 O E AH. - C Dk,4 5 ( A, Tg

1 ' Y A A %
r

C E R 2* f '4),/" N R T G- l

E U C N- .

U G EI E- O I

/ E F PDS-
SLSR. I

F.

- E U .

j S B S.

N -

/ 0 O Y N
P R.

1

, S A}

I

. E L-

RIN X
- M 5 U

. A
# 0

_

N _

g_ _

_
,
.

_ _
~

" _

. " t _

_
. s

O
5 O 5 O r

1
. . i

. . O m .

_8

4 3 v
* Kw _

.t

_

E .
ten)

5 2oma4EaaJuo4 a.4EeUsE* ni. - na
t s e ce

e
t
s
roe.
e-s,

.
, < i|; : .! ! !t |i !li



A, *
*

2 * -
-= -
-
*= *
*
- ,

= -
-I

L = -
L s

E " E
P E 0S M( H S 0

.

S

UM
S 5I LS

FA
S .

L L
s E Ea T TGI M M
S C C
DMES .

.

E
_

_

x
,

"

,O

A~~
N-

0 O '2S.

0n,' * 0 I
1 R8

w' %
- * e

s
2 A .s
1 PVn.

x~ h
) - MEsa

0 z 3 OLa_ y H 1

5 - CEn.

~\ (- A- q
Y AT-

% C E RA~.
" l

N R Tst

. \ E U CG$

M U G EN-
^ Q I I -

E F P, *

S D-R L,
F I

' E UI) SB-
o

#
e

'/ Ne

0 O Y '-o
.s- PR3.

_ g SA-

# EI
RL$- 1

X5
_ e- U.

G O A

.f

. s,..

.,
V

#
- I
-

. I

Og O T
5 O , . I

. O N. g
3 Um 4

_

K _

_E
_

E .

2 4 E D U ,,, e. " RD -lJ_aUU4aC- ZOm64Eta n ' Ca

_
_E

M_I

_

_

_
i ,'

i:, i t i| lI '



,< > ' ' ,.

*

- -
. ~ -

~ _/ -
-

_ -
- _

_

-
-

-_

-
, - -

-- .- :s - ,.

,-.

@= E
,

.-

: .

N
.

M

.
O- .
.8e 8

:8 -sle n.
_ st -

aF -e En .
s
eT n . .s
i a e 2 .SCC
KKM -

: ,
_ - _*.

-
-

R "w~.
0.

N-
O O'8
A S~

7_

I G- .

' RI NI

s' %

. 3, A .I" ~ 1

~ - PYP
MEM) 3

%' O z 1 OLAH - CED,
._

I\ - 5 A
_

_ 1

_
(

( '
- Y A T /.L\

E R A "2_ N1

_ C_

N R Ts

" f,Y
'

E U CG . --

_ U G ENE m

Q I PI S_ 'I E F D SS]' e ' R L_

- F I
'I EU .,_

S#, SB-N". O OYN_
.

PR.
'< I

SA_ -

, ' -- EI- s, - RL_ /-
/ , , , 5

I._ X
U.

.

._ O A/ p-

_. / -

- -

_.
:

-
.

/4
e

r

-

_ _

_
_.

-

_.- _ -

-

. f

0. O
_
_

5 f
.-

_

D l' -

5 . e
0L U"

-s
_I

.
4

% K"_

E -
-

E'
R'

h b.>IW8Wuu< s<E*umE#
.

E . - - e C'
-

.
_,

. t '"
-

__

r -

_.

o*-se"
_

_ -

. __

.
_

_
,i. || ! ,1;t ,! b;i iI:|f ;li4' i ; > ; lj!lt\<i {;; i -

'
.



1;|| |

-
-

= --
-= ---= -
-
-

_== -
-

I = -
L
L _

E = E
P= C _

00
O 8

=_A ,
.4 e s D ,

0s Esu P 5t .sL a
s

aF
s _

L L
N E E _

T tG e s
s s e
5 C C .

KEEg e .

- .

- *
,O

,%s-
N-

0 O'
S4.

_~ 0 I 5G1 R .N.'u. 4 A VI1L

P E P' n -

ML M)
3

. r 0 z 1 O E A. - H - C D- .

- g 5 ( Az T- Y A A%a
! \3' E R 2C

q N R T G-. }N
\

E U C N ,

U G EI E.

.
/ O I

E F PDS!

SLS

n
R,

I
F' E U- S B w,

yf-
N -

, O O Y E
P R

- -
,-

._

s S A-
- I

-

- E L. -
- - RIe X
- - . 5 U-

- -
- - A.

g O
-

W.

_

p_.

-
-

-

_

_-

_-I
-

. e

O
O O 0 0 0 0 0 i-

s8
. . . .

O u-
. . .

4 S 4 3 2 0

u'
^ Eaa

t -
t^

s.4 r 6 u W e. " n5b ..O ~ 2o 64EIss.aou4- s e8a
-

5

- t-ro-

oasc- e

,
| i| ! Ii 1]i:!;;I !!|i.i. <. I1!|'!ijI !; , 1||i ||-



p .
.

= .
.
.= .
.
.=

_
= _,- _.s = . ,

L
L
E = g ,r

a _
B; 0
t s . ~s

~5 0

sum _ 5a
sL
aF
Lg _m
Es

e

sMa
2

3

5 _

KMg u
.

= *

,O-

N--

- 0 O '2- S.

- 0 0,Io t1
- R1 .m5

' A- 1
- PVameaa) 3

0 z OLa1
H -

5 CEn.

j t a
- t

ATRA*$ , Y
- C E

%.. T - N R T'

E U CGf
f

U G ENrO I

E F PI e~

D
'w S eR L-

F I,

L EU~,
SB~,
N, 0 OYe

. PRj- 8- - ~

- - ~ .. ' - SA-

- - - EI-
_ RL
' I

--
._ 5 X

U.
, 0 A

'
*

" e
-

.

0O 0 TO O 0 o O. * . I -
. . . . D N

- 4 5 4 3 2 3
,

U
K~
E
En - n R.e O~64Kwawuo4 J4Ebowee

.

z -

C
E
P
O
H

;! :1 ' ;: i |I! i:i'



.
_
_r - _

_- .

- .

-
-: - _

-
-: -
-- 2: -- - -) : *

L - -
L -E : E .

r: C Os .a sa : .
4i 8 e - 05 r 55 M r ~-3

5 L4 F a -
a -L L
s E t
seT t

e u -s ssc t -
E E t

_-ea e
,

*_ -
,O

- N--

w-
o O 'a\ S.

To RGI\ e
N\-

6 A . I- 1 PVP- -
3 MEM_ )

.

.

xN o z 1 OLA1

- H - CED- .

s~ s A1 (

,~ Y AT%3 - C E RA2,\. .

- 1 N R T-
..- - _ _ e

E U CG ,

3-
U G ENE- O. I I

E F P S'
,

- D SS

~
-- R L
; F I

EU .

WSB-f_ N,o o OY E
PR.

A-
s~ SA-

- ~~ EI
~ RL_
~ +- I

- _ X_

~ a s U_ .

- po A
_

'
' -
s~
*..;
-
-

*
-
-

. I

o
o o O 0 o 0 o T

I 5.

A N..* 8

s 5 4 3 2. UV.

m E
ER

. E .
- EA

Re-

34Ee0t C7
_ )
_ e 5_ 2O. 4Eu3 woo 4- -e

a- t,
- rnoa

sec

1;i,) ;' |||!



_
.

_
_

_
_

_,

_

_
_
_

. *

r, *; *
*
*; *
*
*; *
~
~;
~ _

; ~ 7S
I L _

L _ , _

E ; E . _
r -

N
_

0
-t;

8 _ . .4 t
0S

5 f = 58 i
5 L
A F
8

_

_

L L
s E E ,
s T t

Nt mE e
I

S C C
E E E ~
D R S '

.

~ ,

*

. O

NG'
, O O'

S4Ng ~ .

0'%', II 5.

A v. P
1 R- 1- M

1- AL

- P E
-

,c D1 M L)
0 z

- ^ H - O E
3 1

. C /* .5 A 2
- r w- ~

(
T

Y A A
~ _ p~ /# C E R ,

f N R T G E
E U C Nf S

, 'jo ~'f U G EI SQ I

E F PD
SL .r Rs I L- F E UA-
S BC-

h IN
0 O Y T

P R R'J .

,' S A E8-

I V-

E LRI
g@' X_
, S U

_ A.

6 O
._

go_

_

_

*

^
-

=
_

-_I
--

_

_. :
O -

0 y r _O i 8 -. g n .

. t

. m3 u"
- K"

E
E'

aO* og4El8 a.a. o o4 54K> Usa n'n aa n_ e's
_

t'_
_
_

_

r".

_ o"-

_
M"_

.

_

_

_

_

-

_

i i !, < :! ! .i\ii l \ , \i i ,i i



|1I| 1 |

.

s, -
- -
f ; -

-
-; -
-
-2 -
--
-
- :S

- - =L
L

= eEr;EC .
h nI a 0S H D e5 E .5 Ur =

01
L5 5A F B

S ' .Ln .NET iG e

m
-I s

S C -

KE E
S S -

, " -

,.
"h ,O>

N-%
,

0 O' G- 2 N.

; 0 S OII
\ 8 RI P1

' 1 A .M
- PvA{, ) 3 MED

' *. 0 z 1~

H - OL-
.

~ ( 5 A CE%( 2
1

Y AT--

7 C E RA- - ,-
N R T E

/e/
,

E U CGSU G ENSO I

: E F PID
R S

'e?
,

L LF I

E U A' S B CIN0 T
> OY R. PR E~ - ' 1

'

$/ S A V- -

- - ; EI
' RL

c,A
- I

5 X
U.

& 0 A

g

#
*

- 3
'

. 4

OO O 0 O T
. . . I 8
3 2 O N1

Uv
E

Kn
E .

D - EAa
.I- GOY 4Ea2. duo 4 J_4EDu * n2nn a

c3i
La

s.2ecr
uAan

coD

'



,

-
*

O
-

: - *-
-: -
-
-: -
-

: --
- - - .

I : - .
,-L -

L .
E ; E - ,

r C - ,B; .
B

0A .1E *8 S . ,5 E 0S U F , . 5
.

I
S LA F B .

%
S

~L L
E EI

~GT I
N N -I

S C C
-MKM -

'
,

,\ ,O
*

~ NG,\ 0 O '8S N, .

0 7Is',, Ii r

R1 P8

9 A .Mh
- #

r_'
1 PVAd ,~- ) - MED0 z 3 OL- . H 1

S - C E "/.J

- +U A 2t

A Y AT
-

- - C E RA ,

1 N R T Ee

E U CGS/,

U G ENSe|p Q I I-
E F P DS ,,f R L L

y F I

E U A' SB C

./[/
IN T. 0 OY

. RPR E1
- SA V- ~ - ,;- EI-~ RLg~ - 1

5 X
- - U.

~ - , 0 A
_

.
_

-

- -
_

- _
_

j
_

-

"
* 8

. a
0

O 0 O 0 T
. . . I'

. O ' N2 s

^3 UW
E

KR
E .
Ea4

E6oa .m n3ew ZOut4EassU --. snaa
lt

c3/
L0

E ,2
rpoavnco

*

-
[ 4 || I i2! ; j|;.' ji1 i| j' ;:!



-

m,
-

: -*
-: -*

- ~
~
~
~2 -
~
~

-) ; ~
L
L -
E ; E -

.

P;C 0S N
A - .l B 04 t *

5 t - ,

5 U 9 54

S LA F 3
S L L -

_t E E
e T T -

G N H -I
S C C

_-MMM O'

#'
-

, '54

%
N

0 O .
S V.

% 0 I E .

0 RL G1

Q~ 2 AE N- I- P P
i

L (S, - ) 3
MT M0 z 1'

, H - OA A.
. 5 A C Dfo

11 iff- G(
-

Y AN- )) */.C E RI-
-

N R T D 2,

~ ) E U C L_
I ..

~ U G E UE. O P BB
I

E F.

A
SR O'

F R
, E O .e S TSd N C-I 0 O AN

G,' P E.
8-

- S R
- E- 5-

- RI
-

y
-

- - * _ 5 T
. I

- - 5 O N
U

4

#
-
mI

. i

Oo t0 0
O , i

. o ns8. 2 u3 V
m aErn

t .
n44tw3wUu4 )4EH wa.mp~dw 2o~0 e - e4_

_ a
t .eooawc

-
| | i 'i' :!!- I- 'I J|,. !! ;<|:| . r i! . ;,!



.

*
-

= -*
= *--

-= --
-=- _
- -) =- _

L -
__L

E = -

e=E _ aCs 0B a _

__A0 .t 0 D5 E _ 0_ sU P _ 5t

sLaF h _e L L _
s E Ea 1 TM86 t

i -
sC C ,

u, O'DNME

-

o . '2
b, N O

0 OI
S ..

%\ 0 I v.
sr' 1 RE G1

2 AL N-

- (T.h
I- - PE P) 3

- M M0 z 1

-

p\ s ' H - OT- A.

-
. 5 A CA D- -, (
,

- - Y AG
/.C E RN7

%.-
,. N R TI

E U C D-

%
'

U G E L- .

I I FO-

E F P UR.

S' R BO.
F'

- # E R ., - S OS,

3 N
7f T -0 O CH. P A,/ 3

- s" S E
- i E R-

R-
-

/s
- - I

m 5
- .

- O T
- w I

N
s U

"
'

^

-

" I

. :r O
0 O T

0 0 I

O. m'
.

. 3

3 2

%
t

"
K
E '"
E

aM_ ,$. 4Eh_wuu4 J_4Epusha* R*.
.

lJ
.6 C*

*
E
Pao*w*

-
| !|| ,:,.I i|i| ;\ i i~ l''I; i1 i !, ,'



.
-

n -
= --

-r --
-; -
--x s-
-) ; -L

L :
E : s _

r e . 0B s -a =8

9a - .i

5 f t . 0
a e 54 i

S LA F s

m
-

S .L s
s E E
0T T8 N w -
5 C c .

KEAu "

O

m
-
'
l

N.O
0 O2

S ..

0 I Y G\
8 RENk

2 ALI
m 2 PEP

1 a -
3 M M)

0 z. '
-

1 OTAH;LL . - CAD5)[- ..
)f t A

I

Y AG%
- s ;4y, E RN2-

C
- % N R TI

g.
- . E U C D .

- U G E LE-

- O I I

,
' E F P U BS Or R Bs

' F
', E ,R S,. SN O-7 T0 O C N. P A:- 1

S E
,

- E RR/p-

I

5
.

0 T
- I.

. N
U

^7
'
^

-

;

~ t

- s
0

0 0 0 O T
. .

. 0 mi. E
s 3 2. a
- v
. mcrn

e.
sam aaI4EosO e w zOI< Eta:ioUd

.a ea . - cs
t

r.eneanc

;!i4 ; , ' !| : i | ii



!

~m, = ~
~

; ~
-; -
-

; ~ . .

~B .;
L
L ._
E = -

E
r C - ,

OB: E
f
e - -l6 h .a

5 E 05 Ur 58 L5A F b .

A -L L
e E E -e T TG .

-s I
I e I

SC C -E E E ,
D B R - - *

. O

&~ -
-
*

,4
N5,

O O- S v..

0y

%
E GI

1 R,

L N3 A1\ IE,y 2 P P* ) - M MO z 3 TO AH 1 Ai
.(p - 5 - C D

- (
t - Af

Y A G /.y' C E R N7I

N R TD~
.

- ~ E U C L .

7~
U G EI F-
Q I

E . PUR-
SBO. 1 R'

p
F,

ER- .

SOW. -
NT -

, O OCF~'.
- PA.

_ 1
- SE'
- ER
- r R
- I

g_5 T.

0 I

N
_ U
-

_
_ '

_

_V,
-

-

y

_
_

t

. s
O

0 0 0 g t
. , t *

. . e
3 2 g3 s

uv
m r

. Ka
- E

Eab .

Ow ZO~64Ea8fUU4 J4EFUsaaW na- a n n. t a e*
*

r
ea- c-- epe

*

< ' ||i| .J ,;;I i' ,,;,1 l'|! i ,'



,

.

_
.

_
_
.

~

.

. -
- -- -
- -o - .; -

--: -
-
-x - .
-

8 x - .

L
L .
E r E . .

r xK oB . .
- A . . -4 t es

E t . o
._. S Ur

& F a
.

sI .LS
.S Ln .Es

s

Hmm
iT .

. .5

KKM - *

-
1

O-
-

- '

- 2
N 0

o O1
~ S ..

+ o V GI
a RE N' . -% 4 ALI

2 PEP- ) - M M- o z 3

H 1 OTA.
. g .

- s - CAD
- [g - A(

y

Y AG%)>
_ E RN2- C.. s N R TI- .

'

. - *

E U C Dg ,
~ U G E LE
~ O I I

's,/
BE F P U OS B' R

s F
E R ,

- WS
N O--

T_ ,, o O C E# L . P Ai.
:- S E_

-

e- E R-
_

- R
-

r
- Ig s
- .

o T, I

N
# U

w
=
r,
,
-

.-

-
- e

t --
. s

o
O 0 0 O T

Is. . ec s. 8. 2 tv

m3 t
Kn
E .
EA

zO"F4Enssuo4 s4EeUdaam Rsn .

Ae a a - C:t n
.
s,

m0
-

8
$

| 1 1 4 |, i ,;!1J ||



_
_
.

_

_

_

i

~*

~
2

-: - -
-S -L .L - e:

M E -C
.

02 IB d _ - ~a ~-( ss e .

sam - 0
5lI _ -5 LaF B -s L L -s E E _

a T T ~s e 4e s s -sC C ,
t E E _ -
eS S *

- O
-

_
*

\ l

N,O
L 0 O2

S .0 vGc I
8 REN5* ALI2

- PEP% >\. )
\

3 M u
s 0 z)

- k\ 1 OTAH - CAn
.

.

{ j
I

. 5 ( A
#fJf .

Y AGz
e " 1s N, C E RN7

N R TI
E U C Dp .

U G E Lr
.vr O I I

E F P UnS Bn

fj|
R
F

E R .

. S Ow. N T-: 0 O Cs' r
. P A

-

,

. ,
3

- S E-
, E R
/ " R

Iy" 5
.

e%
O T

I

N
#' U

-
-' -

.

a
- -

-

-
i

- I

. a
O

O O O.
0 r
. e*

m
. 0 m. s

3 2 a~
a 'a
t

s . e-b aS* m-34E6Us-
. O 2O.>4Es 2.suu4. en a -e t c-

t-
r-
o-
.

.

i , :



-
- = -
-

=

=

=

u == i
-s

tc t *

a s
s

uS
0Ase

ss E 0
st r 5a s
sa tr

e nEs

ent ss a

\sC C
t g E

.eaE

[\,
*

0
--
'

4
N5

\ o. S v. G
O

NoQ E PI I
s R_

6 A LME A-

2 P' ) - M D
, .4 0 z 3 T.

. H 1 O A 7~ s - C/ V A 2a

GY A
|/" NC E R .I

- N R TD E

/f' E U CL B.

U G EI OO PUI

E F SB
#

.R LF ERA
M SOC

NTI T# o OC
. R- PA

e SE Es

ER V
<w R

I

a
s-

. To I

N
U

-

-

-

s
-

. eo
o. o i

L
E 0

. ss. . o e
ss3 3 nv

m te

m n.E
t a

m gC4Etla_wuu4 J.4E6uwSe ss- 6 s
a i

c2
Lc.raa*

sCe

i | )' i |



,

- ;

=

=
.

=
ms

n
-

.

e =r=K -
E ; 0a A
A . .se e S 0l

,_ 5sg E
uresaF t _e
aE w

L _
.

s
et 8

s fs a ,
sC Q - *TEE p OeB B .

-

Y-
,

2'
N0-

O.
O1 G' S .No I YIy' RE Ps

l 4 7 ALM
2 PE A'

C M D1 -
z 3

O. H 1

W
OT_

S - CA7
/ _ A 2t

_
Y AG

.

,/_ N R TI E
C E RN .

E U C DB

A,h
U G E LO
O I I

E F P U.S BR L
F A

E R CS OIN TTO O CR,
. P AE,, S EV

a

E Rg.

R.
-

I
- 5
- .

.

0 T
I

. N_

U

"
-

-
=

- -
-

:
. a

. e. O. o. 8 ra eso s vs
3 a.

- s tap
s.

*s*i.e

ee. x2e4mwawuu4 s4EDuwaw
- a

c2
s

t.rneasac

1 ) ;' i I, '



O

l.

;j u ;_

|]
1 o; o

.[ im

1- ;-
.

|Id5 L/ |
'

.x f 3 b
'4, | .

g i

I,,, b91T ! *

~, ,- 4 yg-

,g<gI
x . . .

x v
4 c-

\ T *E >-

g ;'y d -a u<g

ke!dh
*I

' \k
-

y'O SEy
y C h i _,

\ "
, Wgs

s But'

'n hn-

gau
o

-e .
| g,

5

,

as

4 -

, e n u,
f M "

( >

st
is No:Avvanoov ivulosas ||

.

1E'

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



,

. - --

. = -
-= ---= -
- ,-= - .

-s -

u == t
.

=. '
t -r=s Oa =- 'a . 's sa o 0st - 5su et

sL maF -e LL -
nE E .-s te uu -escc
EE E -=ose ;

D
,

, O"

n%
N-

O O'
S4.

O I5G' \ (

R .N- I

A VI. ~
s 9

1 2 P E P3 '(\ M) - M LO z 3 A1 O Er Hl
i

;y .

- )t
t

. S A- C D-
(4( L I

-8

_ T
.' Y A A %E R 2

,s - Q C
N R T G-.

- E U C N
-

,

m
U G EI E- O I PDBa
E Fi SLO. R., F

I

E U ./ S DS
N -

O O YN
g P R.

.

_ # S As

I

E Le-

R1f X-

- 2 5 U
A- .

3 O

_

"

'
"

I

. I

O
O O T

0 . I 80 . O N. I

2 U''.

m3 '
_

' K"
E
E^

- R^.

a<E6,WSn.>
as 2om6<Ew8wUu(- - C'.

*

E, -
P*
O*
H*

,

.

'

.!l1li|l|'(1l<i| || || !, 1 ); : ! :|i]



i | ||'

_.

_

_

_

_
_ _

_

-. .

-

-
-= -
--= --
-= -
- --

'= - --
I - --

L -
L - .

E E .
P

N .

5

O,-B ,
.

.s 0I e -
s

SuIS L ,.

A F
,S tt

t E Ee t v -G uu -I

Scc
-

MEmm -

t ,

_ *

,O-

N-
h,.- O O'2S.

O GO I' :
c Rl NI

\+ 0 A .I
3 PVPy \ - MEM) 3

O z OLA1
H -

' S A CED.

('
- .

Y AT%

\
E R A2C~. '. N R T-

E U CG ,

A."1
- 0 G ENE

0 I I
',f E F P B,

D OS
'/ R L.

F I

,d EU .

SSB-#

f N
O OYN

PR.

/,
8

SA
- EI-- RLr I

-
X;5 U.

O Ap
_

s _

,
_
_
_
_

"
~

.
= I

.

O
O O r

i 80 .O . O n
% . s

u"
'

. 23 u"
t
E'
n'.i

J_4Etowav c'-Om,. zO.F<EwJwuo4-

E'

o'~
P~
e
t

i : ' ' i< : i<a <



-
_ -

= -. -
-= --
-= -
-
-=

i

--
- :S = - .

L
L .
E = E :.r=E . Os Mi t . .De

E :- 0SS Ur 5I
L .SA W B. .G :-L L

t E Es t T -0 Ne
8 a :-5 C C

E -E HR -O
- .

- *

,O*
~ N-.s ~ O O '8s S.

0 7,

e. -
% I r1 R1 wN

A .t( 1

Pvp3
i{9 %' -

3 mea)
mO z OLa\) < s 1H

.

k '

1 . s .
A- CEnk

k
. 5 (i '

.

ws f I

f % AT'

I Yi iI,
; - E R A w-C

. / N R T
E U CG
U G ENr -

-

Q I I
-

t E F P o
S DnR L

F I

EU-* SB<
N

O OY.
.

i
. PR8

SA-

"M EI
RL

-
p I

X
-

#d
5- U.* O A*

/, ,_

'

"

- I

. s

' O
0 O T

O 0
. .

O m., . 3

3 2
~. u

a

E
_ E

n n
aO 2864EwJyoo4 g e0W- c

_ t
r
o.

p

_ ;'
_

,1 4 : .; .| I i |,



-
. -

n, -
--; -
-
-; -
-
-= -
-I

L x -
L
E " .

Er C - .
IB A - OI

t 6 8 S .

E E 0S Ur - 5I LSA F B
B -

LL
e E E -
e F fG 8 f -
8 8 e
5 C C -

KESg =E
-I,

: .
^ *

,O
N-

% 0 O
S 4'.

0 I 5G1
% R .N

A VI2 P E P3
M- M L)

0 z 3 O E AH 1. C Dk gt1 5 A-(|
- if T-

Y A A /.
- C E R 7

" N R T Gs
- E U C N .
- U G EI E, O I

* - E F PDB
SLO, R I, F E U .

S BW
N -

O OY E
_ - P R.

1- S A
- - I

-

4 E LRI

'u X
p 5 U

A.j O

/e
r
a

-

I
'

.

O_
_

0 0 0 VO . . I'

0 m"
.. 1

3 2
t

m K '"
E
E'

D J.4 E 6 O n.IV R"-aC- ZOY4Ea,s Uu4a e
Ct s

E'
P"e'l'

-
' ] i | , .i ,iI; !i!4j i I !':Jl b|:3



.

r .
.
.
.

.2 .
.

S
L " . . -

L .

E = g
r

m
-t: 0t 8 8

.SH _ 0I l 5S L _A F
S _

La
_

EI
I TG s
I e
S C _

KMg

. .
".

. ,O.

N-
%

0 O'2. S0 Ons I
\ ~ 1

HI i

,.A .
P v o,3

, ) 3 JE.h 0 z - e
3 OL.i

g

H 1.

5 CEn
f

' A-
t

I|

f .. Y AT,i

C E rayj-
p N R T

- E U CG
- U G E N e-
. O I

E F P] n
R S DnL
F I

EU.,SB.
N .

0 OY,
. PR1

SA
EI

'? RL
I

5 X

f '**' 0
U.

A

/ *w

s.
_ -

-
_-

- e
"

. e
0

O 0 0 0 i
. . s.

. .
0 e,s4

-.
3 2

, t. r
ma

- n . E.gneow goI<EwsWOo* s4E6uaiaa n =,- e
.

s
p a.oep-

i , .ii : < : 2' d !|. ,'i!|;I! l|j



_

_

.

_ -
-

p : ---_ 2 - --2 -
--2 - _

#-- _s

a :.
W;t" .<

t .e 0fa _Nst . ,

5 s E _ 05 .

P e ;_ 5i4
5 LA F B _
S _nn _s
e i f
et N -t e
5 C C -MMM a-

- ,

N- , 0"
N-\ '- 0 O*8S5 .

, 0 7 Gts1 I

s - 1 R8 N
-

\ >\ A .I

. \' PVP4

t
b|i I(I 3

- MEM)

- 0 z 3 OLA
i iI [I[M H 1

S - CED.

- ( A
[

-
1 l" f

l ,- ATRAW. Y' lI 4 j,
f' ,. J C E

1f N R T~. E U CG
'%

-
.

- 0 G ens
0 I< PI n- E F S Dn

_', R L
F I,

EU
_ SBw.,[ N -

0* OYs
. PR

- $'- SA
1

EI
'r- RL- I

[ 5 X
U.; 0 A

y-
3

-
. :

O
O 0 0 0 r

. . ie
. 0 n. 8

3 2 ua
- r

ua
t

t"J4Kt ud a.DW- aa w ZoU<glJloua a et t c'
=

spa
o-pe

1 |!i!. i|i:I: i!i' ij } :



_

_
.

.

-
_
_

_

_ . -

~- -: --, -: --
-: -
-

.-: _-
-

.

3 : -L
L
E :

.

>
'

E _r Ca: E OI _

A _ . ~it t S$ 0 ~
E5Ur1 5

5 L4 F B _8 .L l
e E EeG l vu ~e
I s
Scc
Et E -
Des s

W.
,

"
,O

NG
&

O O'S4N.

0 II 5

.S A v. P
8 R M

A5 P Ep~ 3 D- M L)

.M
O z 3 O EH 1I . C MA-5u~ t.

T-

- r Y A A
s C E R .

N R T Gs
-

~ ' p'. E U C nNnU G EI
f O I

E F PD
SL .

, R I sF E UA

f_ O

S Bc_
N i_TO Y -P Rn.-.

sp Ae8

S I v_

E Lq'' RI
X

~ 5 U#
. A

e O

'rac
e

_
_

~.

~

, I

.

0
O 0 T

0 O
0 N'I. .

* s. .

3 2 U"
m *

K"
E
E--

iae.n R-e E w zOme4ulJ.suo4 a4EsosD na a
t s C'

E'
P'_

O-
s-e

_

_

' ; ' ;| !.i | ;! ] ,:||i '; :1 1i:i,|



_

_
_

-

_ 4

_
_

_

. __

-

.

^. r .

-

.

.
_ .

.: ..

.: . ~

.

: ..

.S : .L '

L

M;y

m
0n

s .i a 0s
5 u 58S LAF _S L t

W
N E eI sG NaI
SC
E E e
OGe

,

"

f' ,O\" NG, 0 O '2 N

_ ~wn
S.

0 OII

RI P8

A .M_

6 PVA3 MED)
-

O z 3 OLH 1 C E%I .

A- 2Sp (

Y ATE R A~ C .

N R T E

4w
.

E U CGB
U C ENOO I I

s E F P DS .R L L

h
F I

EU ASB CIN T0 OY R
PR E.c 1

SA V
2-

EI
RL

Ir

X
. e_.

5
- U.

. 0 A

_

_'

"

-

"

t

. s
O

0 O r0 a'O & N.
. 8

n L 2 U"
'

E"K
E*

aMw ,4EsJ.suo4 n .oJ.4E6oaat R"- a
a n c't a

*

t
r"

- o~
H~

'

. .
ll f| lt ,Il( , i ; . ' ' I Jiii;|'bI ii j| 4i ||'



.__ __ ______ ________-__ _ _ _ _ _ _

. p, .-n

.. o
.

4

.

SEssen easts sartLLs
OEDITEL FLlages : ; ; 2 :

SECalTEL brEsasect - - - - - - - -

4

a
,

a
w

2 2. O
O
Ui

4 *

E
ta8

>; J
w
u
u

. 4
!

! .a
| 4

a, .

e-.

; u
! w s. o

m.
'

n

. ] _ ) .

I A! L
~@

, .'
'g

\ *
m

:: t-,. y
,,

|
-

: ,
= = =

,

G ~- -- ~. -. . .. .. . .-
'

! o. o - ~ ^^
-

i o. e o. s s. o s. o s o. o so. o
t

FREOUENCY ( Hz)i

i

! FIGURE A-13-37
i
! RESPONSE SPECTRA COMPARISON,
| ces entret usest : AUXILIARY BUILD]NG AT ELEV.178' -O" .

AD.L34A.REW I VERTICAL, OBE, 2% DAMPING;
4/ 2W S4j

l



|
1

I

. l
, .

I

' i

e

RIGID
BASE MAT KMX

I

~

hh
_

\\\\%\\\\\\\NNN

FIGURE A-1558 IMPEDANCE APPROACH FOUNDATION MODEL

1

,

e

-w -=+-=e---w---ew,- - ew--w---__ e- - - - - - - - - -



";
I

REACTOR BUILDING SHELL FIGURE A-15-59
& RADWASTE BUILDING

FIXED BASE LUMPED MASS STICK MODEL,

@ ,L, 3,,,
W WMM NQM

.

- $ .

\-

l

EL 280',

,

K

,@ it.or-

,

DRYWELL
I SHIELOWALLa

EL.201'
,

:

;hEL 19r

RADWASTE 2g g
BUILDING

,@ BIO. SHIELD, R.P.V.st.177 ,

h EL.171' ,@ O & R.P.V. PED.
' '

i I 4 ig 4 , ::
pi. E L.186*

E EL.142' - g hg,,.L.,.r , g e,g a : -< ,

' ' " '' ,bsL 14r o,

EList 3 $g
E L.13r . > e *

= s .m , r
. e w . e,L.,,,

, ,

@ * .L 1,r ". .@ ", ,@

h:@ @ E @ EGit.1.r
, L. ,

, - . -

b'

st. sr

[ '@g,. .t. ,, ;e --., ,

O
g ususER NUMSER

I
SPRING NUMSE8'

i ' EL 54' ,

1

l -g
|

'

- - - _ _ . .. . - . - . . . . - . - - _ _ . _ - _ _ _ _ _ . . . - - - - - - . - . _ . _ . _ _ . _ - _ _ - .



9

. ELEVATION
,

198'- 0",.

4
178'- 0"
172'- 0"

163'- 6"

~

NOTATION:-0,,

137'- 0" O aoos au===a
i 130*- 0"
[5 124'- 0" ( MEMBER NUMBER4

4
h i 102*- 0"

4$ , s7'- 0"

b 77- 0''

<
@

se - 0". ,_

|

.

FIGURE A-13-40
FIXED BASE LUMPED MASS STICK MODEL FOR AUXILIARY BUILDING

.

,. ,- .__-v. + - , - , . - - - - - , . _ . . . - , - . . . _ . - , .,e .



.' v -
.,. , . _

'

\. .

.

4
NCGS FSAR Sn:

.

.

OUESTION 220.21 (SECTION 3.7.0)

The Hope Creek soil-structure interaction analysis is performed
by applying a specified earthquake input motion at the base of
the finite-element model. The base level input motion is

generated through a deconvolution analysis. The applicable SRP
criteria for soil-structure interaction analysis require that
both the half-space and finite-element approaches should be - i

considered. (For details refer to SRP 3.7.2-II.4). Public i

Service should perform necessary analyses to demonstrate |

conformance to the criteria. |

RESPONSE
'

As described in Amendment 1 of the FSAR (Section 3.7.2.5.2),
seismic soil-structure interaction analysis is performed using 3(T11,r

'

both the impedance (half-space) and finite element approaches.
The results of the impedance analysis are used to assess the
adequacy of the finite element analysis results.

As discuss during he NRC ructur Audit January -12
'

1984, a mpariso of res nse spe ra res s from finite-
eleme, and ha -space thods w 1 be p vided in ugust 1 1

for e reac and a iliary uilding and the evice w er
i ake str ure.

(
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"

RE PLAC E MTH /A/ S E 87 A *
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220.21-1 - 1 rt.n
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HCGS

DSER Open Item No.- 53 ( DSER Section 3.8.6)
i

DESIGN OF SEISMIC CATEGORY I TANKS
,

From January 10 through January 12, 1984, the sataf f. met with
.the applicant and his consultants to conduct the structural
-audit. The audit covered each major . safety-related
structure at the Hope Creek Generating Station.

As a result of the audit, the staff identified 39 action
items. The applicant has submitted preliminary responses to
22 of the 39 action items. The staf f is in the process . of
reviewirig these repsonses. The final resolution of the
action items and any additional questions, which may be
raised further, will be reported in the Final SER. The
resolution of these action items will be needed before the
issuance of the final SER.

RESPONSE

This item corresponds to Item A.4 from the NRC Structural /
Geotechnical meeting of January 12, 1984. A response to
this item has been sWmitted to the NRC by a letter dated
April 24, 1984, from R. L. Mitti to A. Schwencer. As a
result of discussions with the NRC staf f, a revised response
to this item has been submitted to the NRC by a letter dated
Auj us T .3, /9 t'/ from R. L. Mitti to A. Schwencer.

|

}

;

i

'

, .

!
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HCGS

DSER Open Item No. 56 ( DSER Section 3.8.6)

DRYWELL STICK MODEL DEVELOPMENT
.

From January 10 through January 12, 1984, the staf f met with the
applicant and his consultants to conduct the structural audit.
The audit covered each major safety-related structure at the Hope
Creek Generating Station.

As a result of the audit, the staf f identified 39 action items.
The applicant has submitted preliminary responses to 22 of the 39
action items. The staf f is in the process of reviewing these
responses. The final resolution of the action items and any
additional questions, which may be raised further, will be reported '

in the Final-SER. The resolution of these action items will be
needed before the issuance of the Final. SER.

RESPONSE

This item corresponds to Item B.9 from the NRC Structural /
: Geotechnical meeting of January 10, 1984. A response to this

item has been submitted to the NRC by a letter dated January 26,
1984, from R. L. Mitti to A. S chwencer . As a result of discuss-
ions with the NRC staf f, a revised response to this item has
been submitted to the NRC by a letter dated A44g 44.57 J , / pp y

from R. L. Mitti to A. Schwencer. |

' /

i

i

i

*

I
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!HCGS

DSER Open Item No. 59 ( DSER Section 3.8.6)

OVERTURNING MOMENT OF REACTOR BUILDING FOUNDATION MAT
.

From January 10 through January 12, 1984, the staf f met with the
applicant and his consultants to conduct the structural audit.
The audit covered each major safety-related structure at the Hope
Creek Generating Station.

As a result of the audit, the staf f identified 39 action items.
The applicant has submitted preliminary responses to 22 of the 39
action items. The staf f is in the process of reviewing these
responses.. The final resolution of the action items and any
additional questions, which may be raised further, will be reported
in the Final SER. The resolution of these action items will be
needed before the issuance of the Final SER.

RESPONSE

This item corresponds to Item A.7 from the NRC Structural /
Geotechnical meeting of January 11, 1984. A response to this
item has been. stbmitted to the NRC by a letter dated January 26,
1984, from R. L. Mitti to A. Schwencer. As a result of discuss-
ions with the NRC staff, a revised response to this item has
been submitted to the NRC by a letter dated Aufu.5/ Fe / ##I

from R. L. Mittl to A. Schwencer. \

.

!
'

*

|
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DSER Open Item No. 60 ( DSER Section 3.8.6) .

BSAP - ELEMENT ' SIZE LIMITATIONS

Fram ' January 10' through January 12, 19 84, .. the .sta fi me t with the
applicant and his consultants to conduct the structural audit.
The audit. covered each major safety-related structure" at the Hope
Creek Generating Station.

,

As a' result of.the cudit, the staf f identified 39 action' items.
The applicant has submitted preliminary responses to 22. of the .39
action items. The staf f is in the process of reviewing these
responses. The_ final resolution of the action items and any
additional questions, which may be raised further, will be reported ;
in.the Final SER. The resolution of these action items will be
needed before the issuance of the Final- SER.

RESPONSE

This item corresponds to Item A.8 from;the NRC Structural /
Geotechnical meeting of January 11, 1984. A response to this
item has been submitted to the NRC by a letter dated February 17,
1984, from R. L. Mittl to A. S chwencer . As a result of discuss-
ions with the NRC staf f, a revised response to this item has
been submitted to the NRC by a letter dated Augusf Jj/ff/-

from R. L. Mitti to A. Schwencer.

i

K51/2-50
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HCGS

DSER Open Item No. 64 ( DSER Section 3.8.6)

SSI ANALYSIS 12H3 - CUTOFF ' FREQUENCY ,

From January 10- through January 12, 1984, the staf f met with the
applicant 'and his consultants to conduct the structural audit.
The audit covered each major safety-related structure at the Hope
Creek'. Generating Station.

As a result of the audit, the staf f identified 39 action items.
The applicant has submitted preliminary responses to 22 of the 39
action itens. The staf f is in the procass of reviewing these
responses. The final resolution of the action items and any
additional questions, which may be raised further, will be reported
in-the Final SER. The resolution of these action items will be -
needed before the issuance of the Final ~ SER.

. RESPON3E

This iten corresponds to Item A.12 from the NRC Structural /'

Geotechnical meeting of January 11, 1984. A response to this
item has been submitted to the NRC by a letter dated February 17,
1984, from R. L. Mittl to A. Schwencer. As a result of discuss-
ions with the NRC staff, a revised response to this item has
been submitted to the NRC by a letter dated Bug usf 3, / 9 pe/

from R. L. Mittl to A. Schwencer. t
..: '-

!

)

|.

.

!
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aCGS

DSER Open Item No. 77 ( DSER Section 3.8.6)

FACTOR OF SAFETY AGAINST OVERTURNING OF INTAKE STRUCTURE
,

From January 10 through Januray 12, 1984, the staf f met with the
applicant and his consultants to conduct the structural audit.
The audit covered each major safety-related structure at the
Hope Creek Generating Station.

.As a result of the audit, the staf f identified 39 action items.
The applicant has submitted preliminary responses to 22 of the
39 action itens. The staf f is in the process of reviewing these,

responses. The final resolution of the action items and any
additional questions, which may be raised further, will be
reported in the Final SER. The resolution of these action items
will be needed before the issuance of the final SER.

RESPONSE

This iten corresponds to Item B.12 from the NRC Structural /Geo-
technical meeting of January 11, 1984. A response to this item
has been submitted to the NRC by a letter dated January 26, 1984
from R. L. Mittl to A. S chwencer. As a result of discussions
with the NRC staf f, a revised response to this item has been
submitted to the NRC by a letter dated Augu.57 Je / M/
from R. L. Mitti to A. Schwencer. g

I

:

.

,

,

K53/2 77-1 |
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HCGS

DSER Open Item No. 79 (DSER Section 3.8.6) |

,
<

IPOST-MODIFICATION SEISMIC LOADS FOR TORUS

From January 10 through January 12,'1984, the staf f met with the
applicant and his consultants to conduct the structural audit.
The audit covered each major safety-related structure at the Hope
Creek Generating Station.

As a result of the audit, the staf f identified 39 action items.
The applicant has submitted preliminary responses to 22 of the 39
action itens. The staf f is in the process of reviewing these
responses. The final resolution of .the action items and any
additional questions, which may be raised further, will be
reported in the Final SER. The resolution of these action items
will be needed before the' issuance of the final SER.

RESPONSE

This item corresponds to Item A.1 from the NRC Structural /Geo-
technical meeting of January 12, 1984. A response to this item
has been sthmitted to the NRC by a letter dated January 26, 1984
from R. L. Mitti to A. Schwencer. As a result of discussions
with the NRC staf f, a revised response to this item has been
submitted to the NRC by a letter dated A ug t/.8 ( F f /9#7
from R. L. Mittl to A. Schwencer,

c ;

|

;

I

*

.

!

|
l
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HCGS

DSER Open Item No. 81 (DSER Section 3.8.6)

SEISMIC DISPLACEMENT OF TORUS
,

From January 10 through January 12, 1984, the staf f met with the
applicant and his consultants to conduct the structural audit.
The audit covered each major safety-related structure at the Hope
Creek Generating Station.

As a result of the audit, the staf f identified 39 action items.
The applicant has submitted preliminary responses to 22 of the
action items. The staf f is in the process of reviewing these
responses. The final resolution of the action items and any
additional questions, which may be raised further, will be
reported in the Final SER. The resolution of these action action
items will be needed before the issuance of the Final SER.

RESPONSE

This item corresponds to Item A. 3 from the NRC Structural /
Geotechnical meeting of January 12, 1984. A response to this

j item has been submitted to the NRC by a letter dated January 26,
1984, from R. L. Mitti to A. Schwencer. As a result of discuss-
cions with the NRC staf f, a revised response to this item has
been submitted to the NRC by a letter dated /fugusf J, / 98V,
'

from R. L. Mitti to A. Schwencer.;

.

a

!
.

1

K51/3-4 81-1
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HCGS |
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DSER Open Item No. 82 (DSER Section 3.8.6)

REVIEW OF SEISMIC CATEGORY I TANK DESIGN ,

From January 10 through January 12, 1984, the staf f met with
; the applicant and his consultants to conduct the structural

audit. The audit covered each major safety-related f
!structure at the Hope Creek Generating Station.

As a result of the audit, the staf f identified 39 action
itens. The applicant has s@mitted preliminary responses to
22 of the 39 action items. The staff is in the process of
reviewing these responses. The final resolution of the
action items and any additional questions, which may be
raised further, will be reported in the Final SER. The
resolution of these action items will be needed before the
issuance of the final SER.

RESPONSE .

This iten corresponds to Item A.4 from the NRC Structural /
Geotechnical meeting of January 12, 1984. A response to
this iten has been submitted to the NRC by a letter dated
April 24, 1984, from R. L. Mitti to A. Schwencer. As a
result of discussions with the NRC staf f, a revised response.

to this item has been submitted to the NRC by a letter dated

August Sf/fif from R. L. Mittl to A. Schwencer.
)

,..

2

!

a

.
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. DSER Open Item No. 84 ( DSER Section 3.8. 6)

ULTIMATE CAPACITY OF CONTAINMENT (MATERIALS)
,

From January 10 through January 12,.1984, the staf f _ met with the
applicant and his consultants to conduct the structural audit.
The audit covered each major safety-related structure at the Hope
Creek Generating Station.

As a result of the audit, the staf f identified 39 action items.
The applicant has submitted preliminary responses to 22 of the 39
action itens. The staf f is in the process of reviewing these
responses. The final resolution of the action items and any
additional questions, which may be raised further, will be
reported in the Final SER. . The resolution of these action items '

will be needed before the issuance of the final SER.

RESPONSE

This iten corresponds to Item B.2 from the NRC Structural /Geo-
technical meeting of January 12, 1984. A response to this item
has been - sthmitted to the NRC by a letter dated February 17, 1984
from R. L~. Mitti to A. Schwencer. As a result of discussions

i with the NRC staf f, a revised response to this item has been
submitted to the NRC by a letter dated Aug uJ f J, / f W
from R. L. Mitti to A. Schwencer. \-

,

h

i
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HCGS,

DSER Open Item No. 86 (DSER Section 3.9.1)

COMPUTER CODE VALIDATION

Analysis of. mechanical components by the use of computer programs
was performed by the applicant. A list showing all compute pro-
grams used by the applicant for statis and dynamic analyses to
determine the structural integrity and functional integrity of
seismic Category.I Code and non-Code items and the analyses to
determine stresses along with a description of'the program is
included in the FSAR. Design control measures to verify the
adequacy of the design of safety-related components is required

A ssure t. 's n eede " " U ###" " " ''" # Y'

of p; ping havt*~buen Appropnotc/y Val / dated. , ,

RESPONSE . ,

For the information requested above,see response to Question
210.28.

K53/2 86-1
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HCGS
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.

( DSER Open Item No. 87_ (DSER Section 3.9.1)

.INFORMATION ON TRANSIENTS

Additional information on the transients used in the evaluation of
some components is required. This is an open item.

~

-

RESPONSE

For the inf ormation reque sted above , see the response to Que stion
210.25.

t
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(
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HCGS

DGER Open Item No. 96 (DSER Section 3.9.3.3)

IE INFORMATION' NOTICE 83-80
|

-The staff's review of Section 3.9.3.4 of the applicant's )
FSAR relates to the methodology used by the applicant in the |

design of ASME Class 1, 2, and 3 component supports. The |

review includes assessment of design and structural |
integrity of the supports. The review addresses three types
of supports: plate and shell, linear, and component standard
type s . More information regarding the design and
construction of ASME Class 1, 2, and 3 component supports is
required.

-The applicant should address its actions taken in response
to IE Information Notice 83-80. -

RESPONSE

For the information requested above see response to Question
210.53.

M P84 95/06 3-dh
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.,' k QUESTION 210.53 (SECTIOM|* 3.9.3 ) .

,

* ' 0

Describe wMt' or.tions hase Ed'en taken to address the staf f
){ (~ ,e+-

''

concerns regaccing stL*.fi' pipe cla.mps as described in IE;

Information,totice 83430p '

j '' ~y , .
'

,. , .
, ' ' , 'Z 4

,

.i , .7 , 6 '

RESPONSE

.The$n9plications.off iff pi < cla.nps on HCGyrill 5: iewed !'

tiases .on It' Informattion Notice 83-80. Section III of the ASME '

'

, B&PV Code . does < not! provide rui,ar for evaluating atresses due to
iloadihgs from noni'ategral atta heents such as clamps howe ver ,

aluated by methods consistent
.

/ , clarap-induced ,st' essey'' ' ion III of the ASIS B&PV Code.r y The
^1', ' with the intent. of' the Secti

/ [ ~ procedure '" included the ,)following :
'

l. Identi w locationi of " stiff" clamps installed on ASME'

Section :III Nuclear Chas 1 piping systems.
~ '

: > ) ( j '

.

I 2. Identi the . types of blamps, the loads acting on the clamp
i and t bolt pre-laari palues used in their installation. I

piping stresses due v.o all loading conditions at the locati'

clampsgegso # identified and reviewed.'of stif
.

3. . e . Add e primary membrahe and bending stresses caused by the j

. "'iau'coer, < load belop t'cansmitted to the pipe through the clamp
.

;
, -

, 'n tMe stresses' cous d by internal pressure and bending |
~

t
'

| : computed tg equction',9 of NS-3 652. Clamp-induced stresses,

caissed~ by eds n:6astraint of expansion of the pipe due t o
!!ae/ internal /pristim "ill y ded to other secondary and j

ipeik stresses ,by caheulating' the "ef factive increases in the,
'

,Cy %d K1 stress ' indices in accordance with N8-3681. Clamp |

! indyced stresans due to .dif ferential-temperature an
diffeisntial-thermal-expansion coefficienty _11

$ces.unted
cco

for by computing the ef fective C3 and K3 stress ind
|
; Clamp-induced stresses on el ws caused by the constraint of

ccounted for by computing thepipe wall ovalizatioMil _[K bending indices. f atigue
,

ef fective increases in C3 an 2!

usage from clamp-induced, pitis other stressesjill _ alculated'

at governing locations.

j - Al'thcugh bolt proloads are not ad ressed under the ASME B&PV Code i

rules for piping, bolt proloads could result in dama a pipe |
'

if a clsmp were poorly designed._ Calculationprill L e to
| ensure that bolt proloads could { not result in plastic formation'

j ;, of the> pipe walls. - [~!

/ No s a a w ese, i b d 'a d b * akuahiens M rd ,J N M s b dt k
'f4|ses.b, lkihs sh Saabidh oEk ASME 64PV cada ums not

M em o'.s a i 7o -to 7 a not a i 7o -!c 1 a.nel A*cl'I'''''&&f }.? *s Desos n * ' ' ~

msss Raport sR- tos.rs - ss -2 ? we"L .s & EMe d " " d '' 3 'f' "* * ' '~ " W '' t ' #' '
A M'""ro N 'o hM A"9 ''dse n t 6'N ic.ner F ren t. L. /C ttI, P3 E G t*210.5J-l Ameny/

"

*[.{ *

I_.~_..__..__._________,_
, _

_

-

'
_
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l

|
'

. .

RESPONSE (Cont'd)

MCGS clamps were not used to meet stif fness criteria. They were .
designed to meet the requirements for strength and load distribut' ion
using a minimurn of space.

The clamp design utilizes a double nut arrangement to prevent the .

nuts from backing of f. The low temperature (<s00 *F) and stresses
in the bolt from proloads will not cause a relaxation of the
material. Consequently, no lif t of f from the piping will occur.

,

/

i

|

|

'
,

!

210.53-2 Amendment 6

I
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Item 'No. $00$N ( DhER Se ction 3.9'.6)DSER Open
,

,.- ,

*
t

10 - CFR 55a ,. 'PARAGR APH (g )''
-'> .

In Section 3.9.2 and 13.9.'3 of >the Safety Evaluation Report, the
staf f discussed the. design of ;sa fe ty-related pumps and valves in
the Hope ' ' Creek pla nt. 'The_ load combinations and stress limits )
used in the -' esign of ' pumps and valves assure that the component !

,

d*

pressure.bounda'ry integrity is maintained. In addition, the ap- I

plicant will-periodically test 'and perform periodic measurements |

of all its safety-related pumps and valves. These tests and
measurements are pe rformed in accordance with . the rules of Sec-,

tion XI.ofsthe ASME Code. .The tests 7 verify that these pumps and
valves - operate successf ully when called upon.' The periodic
measurements are made' of various parameters a'nd compared to base-
If ne measurements in order to detect long-te rm degradation of the
pump or ' valve performance. The staff reviews the applicant's pro-
gram for, preservice and inservice testing ; of pumps and valves using

; the guidance 3of SRP Section 3.9.6, and gives particular attention
to the completeness of the program and to those areas of the test
progras 'for which the applicant requests relief from the require-
me nts of Se ctio n XI of the ASME Co de . IThe applicant must provide
a commitment that the inservice testing of ASME Class 1, 2, and 3

components will be' in accordance with the rules of 10 CFR 50.55a,;

Paragraph (g). s .

There are several safety systems connected to the reactor coolant
; pressure bounda ry that have design pressure below the rated reactor

coola n t system (RCS) pressure. There are also some systems which
are rated at f ull reaactor pressure on the discha rge side of pumps
but have pump suction'below RCS pressure. In order to protect these
systems from RCS pressure , two or more isolation valves are placed
in series to form the interface between the high pressure RCS and
the low pressure system. The leak tight integrity of these valves
must be ensured by periodic ~ leak testing to prevent exceeding the
design pressure of the low pressure systems.

t

; Pressure isolation valves are required to be Category A or AC per
IWV-2000 and to meet the appropriate requirements of IWV-3420 of
Section XI of the ASME. Code, except as discussed below. |

i I

Limiting conditions for operation ,(LCO) are ! required to be added
to the technical specifications which 'will require corrective

|, action; i.e. , shutdown -ori system isolation when the final approved
leakage limits are not met. Also, surveillance requirements, which
will state the acceptable leak rate testing frequency, shall be
provided in the technical specifications.

'

; e ,

I

|

I
1- ,

/ 100-1"-
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.

isolation valve'is requiredPeriodic leak testing of.each pressure
to.be pe rformed at least once per each refueling outage, af ter
valve maintenance prior to return to service, and for systems rated I

*
-

as less than 50% of RCS design pressure each time the valve has |

moved from its fully closed position unless justification is given. ;
'

The testing interval should average to be approximately 1 year.
Leak testing should also be performed af ter all disturbances to 'the
valves are. c omplete , prior to weaching power operation following
a ref ueling outage, maintenance, and so forth.

The staf f's position on leak rate limiting conditions for operation
leak rates must be equal to or less than 1 gallon per . minuteis that

(GPM) for each valve to ensure the integrity of the valve, demo nstra te
the adequacy of the redundant pressure isolation function and give
an indication of valve degradation over a finite period of time.

increases over this limiting value would be an indicationSignificant
of valve degradation from one test. to another.

Leak rates higher than 1 GPM will be considered if the leak rate
changes are below 1 GPM from the previous test leak rate or systemThesedesign precludes mesasuring 1 GPM with suf ficient accuracy.
items will be reviewed on a case-by-case basis.

The Class 1 to Class 2 boundary will be considered the isolation
point which must be protected by redundant i solation valves. In

cases where pressure isolation is provided by two valves, both
will be independen tly leak tested. When three or more valve pro-
vide i so la tio n , only two of the valves need to be leak tested.

4

RESPONSE

An evaluation of the pressure isolation features is provided in
the res ponsep to Question 210.56.

..

100-2
F64/5
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QUESTION 210.56 (SECTION 3.9.6) i.

|
.

There are'several safety systems connected to the reactor coolant |
|p'ressure boundary that-have design pressure below the rated
reactor coolant system (RCS) pressure. There are also some
systems which are rated at full reactor pressure on the discharge
side of pumps but have. pump suction below RCS pressure. In order
to protect these systems from RCS pressure, two or more isolation
valves are placed in series to form the. interface.between the
high pressure RCS and the low pressure systems. .The leak tight
integrity of these valves must be ensured by periodic leak

' testing to prevent exceeding the design p,ressure of the low
pressure systems. -

Pressure isolation valves are required to be category A or-AC per
IWV-2000 and to-meet the appropriate requirements of IWV-3420 of
Section XI of the ASME Code except as_ discussed below.

Limiting Conditions for Operation (LCO) are required to be added
to the technical specifications which will require corrective
action; i.e., shutdown or system isolation when the final'

approved leakage . limits are not met. Also, surveillance>

requirements which will state the acceptable leak rate testing
frequency shall be provided~in the technical specifications.

Periodic leak testing of each pressure isolation valve is
required to be performed at least once per each refueling outage,
after valve maintenance prior to return to service, and for
systems rated at less than 50% of RCS design pressure each time
the valve has moved from its fully closed position unless
justification is given. The testing interval should average to
be approximately one year. Leak testing should also be performed
after all disturbances to the valves are complete, prior to
reaching power operation following a refueling outage,
maintenance, etc.

The staff's present position on leak rate limiting conditions for
operation must be equal to or less than 1 gallon per minute (GPM)
for each valve to ensure the integrity of the valve, demonstrate
the adequacy of the redundant pressure isolation function and
give an indication of valve degradation over a finite period of
time. Significant increases over this limiting value would be an
indication of valve degradation from one test to another.

The Class 1 to Class 2 boundary will be considered the isolation.

' point which must be protected by redundant isolation valves.
,

In cases where pressure isolation is provided by two valves, both
will be independently leak tested. When three or more valvesi

| provide isolation, only two of the valves need to be leak tested.

|
|
|-
|

|- 210.56-1 Amendment 6

|
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.

'

Provide a list of all pressure isolation valves included in your
testing program along with four sets of Piping and Instrument
Diagrams which describe your reactor coolant system pressure
isolation valves. ;

Also discuss in detail-how your leak testing program will conform
to the above staff position. .

.. RESPONSE
,

The reactor coolant pressure boundary has been reviewed for
interconnecting safety-related low pressure systems. Table
210.56-1 summarizes the results of-this* review. The-table
identifies the reactor coolant system pressure isolation valves -

and details the extent of compliance with the staff's position.
-Also' identified in Table 210.56-1 are those pressure isolation
valves that are leakage tested.r

iMtark 4rour sets of full size P& ids were submitted under separate cover.

The P& ids that the NRC staff will need to review this response
are-identified in Table 210.56.

i

.

|

l

? 210.56-2 Amendment 6 |

f
'
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t

TABLE 210.56-1 Page 1 of 2

SAFETY-RELATED LOW PRESSURE SYSTEMS
CONNECTED TO THE RCPB

Connecting Line Pressure

~[ BENl PV Nozzle DgscriDtion Isolation Valve Leak Tested (9)

NIB RHR Shutdown BC-V071 Yes

Cooling Suction BC-V164 Yes.

N2A-E RHR Shutdovn BC-V01341)<2) Yes
*

Cooling Return

N2F-K Shutdown BC-V110(1)(2) Yes

Cool ng Return

N4A-C RCIC Di harge BD-V005 Yes
AE-V003 Yes
AE-V002 Yes

N4D-F HPCI Feedvater BJ-V059 Yes

Discharge -VO Yes
06 Yes

!

N5A core Spray E-v0 <s>ts) Yes

N5r Core Spray BE-V007's (*) Yes

HPCI Core pray BJ-V001ts)<*) Yes

Discha e

N6A Headspray BC-V021 Yes
BC-V020 Yes

N17A LPCI BC-v004ts)<*) Ye

N17B LPCI BC-V016(s)(3) Yes

N17 LPCI BC-V101<1)(7.) Yes

17D LPCI BC-V113tt)(3) Yes

-.

-.

bWb e McGS uses one pressure isolation valve. Th ation valve is
periodican , 1 9 rate tested and i event of valve leakage, a

safety-relief valve vi he low pressure system.+

(a) Safety-r alve BC-PSV-F025B provides o sure protection. It

h 10 psig set pressure and a 10 gpm capacity.

Amendment 6
.
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TABLE 210.56-1 (Cont'd) Page 2 of 2

f_ ;.*
'

1

t- on. It<*) Sa ty-rep - -rsv-F0Z5A provides overpressu y.

has siv psig set pressure and a 10 gpm capacity.

(*) BJ-V003 ovides pressure isolation but is no required to be leak rate
tested in der to prevent o . em a. u n or tne low prea. A (pump

{ tion)por HPCI system. Sh Id BJ-V003 leak excessively,
s..;t3 .. et v ve BJ-PSV-F020 vill vent the system from being,

overpressurized. J-PSV-F020 has a O psig setpoint and a 15 gpm
capacity.

(s) Safety-relief v''": ,L-rg-FU B provides overprua.w tection. It

ha g setpoint an 100 gym capacity.
,

(*) Safety-relief valve BE- V-F0 provides overpressure protection. It
h-: 500 y.ig setpoi and a 1 gym u ;-e

(7) Safety-relief va e BC-PSV-F025C pro des overpressure protection. It
''O y.ig etpoint and a 10 gpm c ac uy .,h_m e

2

'

es verpressure protection. Itce)-Safety-rel f valve y e" r0".;; ,,u s'
h: : I'^ y.ig setpoint and a 10 gpm pacit

(*) Leak ate tested in accord 2m- - i t!. ; 0 w, a G, ny endix J,
) ra '4-^:.t..

~T*

)i

|

|
Amendment 6

.
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.. ._ Safety-relief valve BC-PSV-F025A provides overpressure protection. It -- -- - - - - - - -

has a 410 psig set pressure and a 10 gpa capacity.
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-(t h Safety-relief valve BE-PSV-F0123 provides overpressure protection. It
___ _ has a 500 psig setpoint and a 100 gpm capacity.

_ _ _.
,

(,/2)~ Safety-reliefvalveBE-PSV-F012Aprovidesoverpressureprotection. It --

has a 500 psig setpoint and a 100 gpm capacity.
____

.(/$h Safety-relief valve BC-PSV-F025C provides overpressure protection. It

_. has a 410 psig setpoint and a 10 gym capacity.
_ _ _ _ _ _

(f4 Safety-relief valve BC-PSV-F025D provides overpressure protection. It
has a 410 psig setpoint and a 10 gpa capacity.

__
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1

DSER OPEN ITEM NO. 101 _(Section 3.9.6)

PST AND IST PROGRAMS FOR PUMPS AND VALVES

The applicant has not yet submitted his program for the
preservice and inservice testing of pumps and valves.

RESPONSE

The ' //C6 S Pe*~ sordsLe Pump auf vs/ve tus 7 Pr03r''" "' I ' I
be- endue.ted durinf**stm.et-ap phase o f syrtems s n d \

sompon en t te s Hny. nos ins er vo'ce tes%y base line o/AfA !

w|Il b e esia.4/isJied s,,J assy t esfia,y reg |airem en+ s, fortahich tslie f r.egu e.tf: a.pprapnia it, w tI be ident;$;rd.a.e e

(Apos e.omp/ eros of pre servic e hsfiny , the inservic e
test progran, tu ;// be esMNsheof a o,d s u.4w'He al
4 m ont-hs prior k V4e effeef*ue c/afe oS the ins *Na/
.op era ting licens e. His .rsr prograon s u.s,n,tMe d ca //
in clu d e any neg u es t c s) .for nel:ef frou pump
and vs/de +c shy reguire m en ts.

JES:dh
;

8/20/84 |

M P84 132/17 1-dh
)

|

:
)
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DSER Open Item No. 102 (Section 3.9.6)

LEAK TESTING OF PRESSURE ISOLATION VALVES

The applicant has not yet responded to the staff's concern
regarding the leak testing of pressure isolation valves.

i

'

RESPONSE

For the information requested above, ,see the response to
Question 210.56.

i

l

l

.

1

l

M P84 95/13 3-dh

|

|
|

- - . . - - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _



. -

|

i

HCGS FSAR 6/84-
_

~

QUESTION 210.56 (SECTION 3.9.6) ,

.

There~are several safety systems connected to the reactor coolant
pressure boundary that have design pressure below the rated
. reactor! coolant system (RCS) pressure. There are also some
systems which are rated at full reactor-pressure on the discharge

' side of pumps but have pump suction below-RCS pressure. In order
to protect these systems from RCS pressure, two or more isolation,

valves are placed in series to form the interface between thei

high' pressure RCS and the_ low pressure systems. The leak tight
integtity of these valves must be ensured tar periodic leak
testing to prevent exceeding the design pressure of the low

'-
pressure systems.

Pressure isolation valves are required to be_ category A or AC per
IWV-2000 and to meet the appropriate requirements of IWV-3420 of
Section XI of the ASME Code except as discussed below.

#

Limiting Conditions for Operation (LCO) are required to be added
to the technical specifications which will require corrective
action; i.e., shutdown or system isolation when the final
approved leakage limits are not met. Also, surveillance

3

; requirements which will state the acceptable leak rate testing
frequency shall be provided in'the technical specifications.

.

'

Periodic leak testing of each pressure isolation valve is
required to be performed at least once per each refueling outage,,

after valve maintenance prior to return to service, and forj

! systems rated at less than 50% of RCS design pressure each time
the valve has moved from its fully closed position unless
justification is given. The testing interval should average to
be approximately one year. Leak testing should also be performed
after all disturbances to the valves are complete, prior to
reaching power operation following a refueling outage,'

! maintenance, etc.

The staff's present position on leak rate limiting conditions for
operation must be equal to or less than 1 gallon per minute (GPM)
for each valve to ensure the integrity of the valve, demonstrate;

: the adequacy of the redundant pressure isolation function'and
give an indication of valve degradation over a finite period of!

time. Significant increases over this limiting value would be an-

! indication of valve degradation from one test to another.
,

; The Class 1 to Class 2 boundary will be considered the isolation
point which must be protected by redundant isolation valves.

:

[ In cases where pressure isolation is provided by two valves, both
' will be independently leak tested. When three or more valves

provide isolation, only two of the valves need to be leak tested.'

I
I

210.56-1 Amendment 6
.

.
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HCGS FSAR 6/84

Provide a list of all pressure isolation valves included in your
testing program along with four sets of Piping and Instrument
Diagrams which describe your reactor coolant system pressure
isolation valves.

Also discuss in detail how your leak testing program will conform
to the above staff position. .

RESPONSE ,,

The reactor coolant pressure boundary has been reviewed for
interconnecting safety-related low prepsure systems. Table
210.56-1 summarizes the results of this* review. The table
identifies the reactor coolant system pressure isolation valves

-

and details the extent of compliance with the staff's position.
Also identified in Table 210.56-1 are those pressure isolation
alves that are leakage tested.

7
1HSTAT 4

cour sets of full size.P& ids were submitted under separate cover.

The P& ids that the NRC staff will need to review this response
are identified in Table 210.56.

l

I

210.56-2 Amendment 6-

.

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

TABLE 210.56-1 Page 1 of 2
*
.

l
SAFETY-RELATED LOW PRESSURE SYSTEMS ;

'

CONNECTED TO THE RCPB

|

Connecting Line Pressure

[17d5Nb6I
'

[ PV Nozzle Descriotion Isolation Valve Leak Tested (')

NIB RHR Shutdown BC-V071 Yes
.

Cooling Suction BC-V164 Yes

N2A-E RHR Shutdown BC-v013ts)<a) Yes
,

Cooling Return

N17-K Shutdown BC-V110(1)(a) Yes

Cool ng Return

N4A-C RCIC Di harge BD-V005 Yes
AE-v003 Yes
AE-v002 Yes

N4D-F HPCI Feedvater BJ-V059 Yes

Discharge -VO Yes

! At 06 Yes

N5A Core Spray E-VO tsics) Yes

N5B Core Spray BE-V007c (*) Yes

HPCI Core spray BJ-v001<2)t*) Yes
Discha e

N6A RHP Headspray BC-V021 Yes
BC-V020 Yes

N17A LPCI BC-v004cs)<s) ye

N17B LPCI BC-V016(1)ta) Yes
.

N17 LPCI BC-V10181 ) t 7.) Yes
,

17D LPCI BC-V11381143) Yes

!

7
--

$~dS14I d -'A1_MCOS uses one pressure isolation valve. Th ation valve iss
periodica4., '.--* rate tested and i event of valve leakage, a

(_. P safety-relief valve vt4 .. ne low pressure system.*

:) Safety-r 1 alve BC-PSV-F025B provides o sure protection. It

h 10 psig set pressure and a 10 gpm capacity.

Amendment 6
,

.

' ' ' --
. , - - , . _ . . . , , . . , . _ _ , _ _ ,
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s

e

TABLE 210.56-1 (Cont'd) Page 2 of 2

7 * on.
-

g. M ~ It(3) Sa ty-relief A .,c-rsv-F02.5A providks overpresaw
has uv psig set pressure and a 10 gym capacity. ,

l

(*) BJ-V003 ovides pressure isolation but is no required to be leak rate
tested in der to prevent ova 7-::--.. .w- n at cne low pcv=. A (pump

gtion) por HPCI system. Sh Id BJ-V003 'eak excessively,.

s.. ni .. et v ve BJ-PSV-F020 vill vent the system from being,
overpressurized. J-PSV-F020 has a O psig setpoint and a 15 gpm

.

capacity.

(s) Sa _"''": ; -c v-FU .3 provides overpras.. tection. It

psig setpoint an 100 gpm capacity.ha v ,

(*) Safety-relief valve BE-. v-70% provides overpressure protection. It

h- 2 500 f. 9 setpoi t and a 1 gp .:---,

(7) Safety-relief va e BC-PSV-7025C pro des overpressure protection. It

''O f.49 ecpoint and a 10 gpm c acuy. ,h_a * =

ts) Safety-rela f va g ne" Z ; ,w s ges verpressure protection. It

h: : l'^ ,. 9 setpoint and a 10 gpm espacit

- (*) Leak ate tested in accordane - itt. 10 J R 3G, o, ndix J,

'40:..

,

I

*

|
I

|
|

.endment 6
.
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. _ Safety-relief valve 3C-PSV-F025A provides overpressure protection. It --- --- --

has a 410 psig set pressure and a 10 gpa capacity.
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- @ Safety-relief valve 3E-PSV-70123 provides overpressure protection. It
__ _. has a 500 psig setpoint and a 100 gpm capacity.

_ _,

(/2) Safety-relief valve 3E-PSV-7012A provides overpressure protection., It -"-

has a 500 psig setpoint and a 100 gpm capacity.
,_

{73} Safety-relief valve BC-PSV-7025C provides overpressure protection. It
--

_ has a 410 psig setpoint and a 10 gym capacity.
__ _ . , _

(/47 Safety-relief valve BC-PSV-F025D provides overpressure protection. It !
.. has a 410 psig setpoint and a 10 gpa capacity.
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DSER Open Ites No.103 (DSER Section 3.10.1 4 3.10.2)

SEISNIC AND DYNAMIC QUALIFICATION OF MECHANICAL AND ELECTRICALo
SQUIPfENT ,

' seismic and Dynamic Qualification e

;
.

\

1. The applicant needs to address the ef fects on seismic and dynamic |'

qualification of equipment due to the hydrodynamic loads associated
with the suppression pool. In addition, the rigid frequency as,

I referred to in the qualification program will need to be redefined.
;

The applicant needs to assess the fatigue cycling ef fect on equipment2.
performance due to safety relief valve and other vibratory loadings.,

| This should be addressed for both equipment qualified by analysis
and by testing methods, in both NSSS and non-NSSS scopes.

3. The applicant needs to clarify how the conservative restrictions
;

Placed on allowable piping loads transmitted to the pump and|

valve bodies for NSSS supplied items have been demonstrated not
to cause detrimental deflections of the active components. The,

: applicant should also clarify how this issue is resolved for BOP'

equipment.

! 4. The methods for handling aging and sequential testing in the seismic
| qualification of both electrical and mechanical equipment should

be clarified. In addition, the applicant should commit to establish
!

a maintenance and surveillance program to maintain equipment in a
qualified status throughout the life of the plant.,

i

| 5. The applicant should clarify how General Electric generically quali-i

fled equipment is verified as being applicable to Hope Greek.
. In cases where equipment was qualified by using single axis and/or! 6.
i single frequency testing, the equipment should be identified and,

in light of applicable seismic and hydrodynamic loads, the justi-
fication of the use of these procedures should be given',in eachI

j case.
!

7. There should be a list of equipment types which :learly shows the
methods used for qualification. This list should also address

j which standards are met, in particular those cited in SRP 3.10.

! Pusp and Valve operability Assurance

1. There should be a list of equipment types which clearly shows the
; methods used for qualification. This list should also address

which standards are met, in particular those cited in SRP 3.10.
,

*
.

!
'

;

!

103-1 >

__ .- Pa9fd)-
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DSER Open Ites No.103 (Cont'd) .

Clarification of how aging was incorporated in the qualification2. In addition, the appli-process should be contained in the PSAR.
cent should commit to establish a maintenance and surveillance
program to maintain equipment in a qualified status thedeghout
the life of the plant. The critaria for the maintenance and sur-.

e
weillance program should be contained in the PSAR.

Identify in the FSAR which valves will be subjected to frequencies3.
higher than 33 Rs (from hydrodynamic loada) and discuss the impact
of these dynamic loads on the valve qualification and performance.

,

i

The FSAR should be amended to clearly show the loads and conditions
.

4. considered in the qualification of safety related pumps and valves.
,

The extent to which draf t standards ANSI /ASME QNPE-1 (N551.1),! 5.
QNPE-2 (N551.2) QNPE-3 (N551.3), QNPE-4 (N555.4) and N41.6 and
issued standard ANSI /ASME B.16.41 are used needs to be clearlyi

stated in the FSAR. In addition, the applicant's position with
| respect to Regulatory Guide 1.148 must also be indicated in the

-

|
FSAR.

The FSAR should be amended to show the extent to which operational6.
testing is being used to meet the requirements of SRP Section 3.10.
The extent to which operational testing is performed at full flow
and temperature conditions should be shown.

Equipment Qualification

The following areas under the purview of the Equipment Qualification
Branch are opent

(1) Dependability of Containment Isolation

(2) II.D.1, Performance Testing of Boiling Nater
Reactor and Pressurized Water Reactor Relief

!and Sa fety Valves.

(3) II.K.3.28, Yorify Qualification of Accumulators
on Automatic Depressurisation System Valves.

I
(4) Long Tore Operability of Deep Draf t Pumps (IE

aulletin 79-15)

RESPONSE

seismic and Dynamic Qualification

1. ECOS is a BNR/4 with a Mark I containment and a torus pres-
surosuppression design. The Mark I design limits hydro,

dynamic loads to the torus itself, ef fectively insulating
equipment and the remainder of the plant from hydrodynamic,

'

loads. The only esception is the annulus pressurisation

;. . . . .
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DSER Open Item No. 103 (C:nt'd)*

*that would follow a pipe break inside the biological shield well. ,

This dynamic load would be localized' to the RPV and attached piping
and pipe-mounted equipment. Therefore, for the majority of equip-
ment in the NSSs seismic qualification program, the only significant ,

!dynamic load is seismic with its 33-Bs 2PA. For equipment that
'

does experience annulus pressurisation, a higher SPA in the range
of 60 to 100 Hz is used depending on the dynamic charadteristics
of, the equipent an,d its installation.

1 The hydrodynamic frequencies and frequency range is discusse8 in the
response to FSAR Question 271.7.

,

2. It should be noted that HCGS is a BM/4 with a Mark I containment'

and a torus pressure-suppression design. Hydrodynamic loads due to
] SRV actuation are limited to the torus itself. In accordance with
! the Mark I long Term Program, non-NSSS equipment attached to the
| tord have been evaluated for appropriate hydrodynamic loads includ-
J

ing fatigue offacts.

|
Vibration fatigue-cycle ef fects for NSSS equipment designed to
ASM B&PV Code requirements were reviewed by NRC consultants from ,

Battelle Pacific Northwest Laboratories at General Electric ont

! October 7, 1980. The consultants stated satisfaction with the ,'

General Electric approach, which encompasses OBE, SRV where appli- -

cable, thermal, and pressure cycles.
! -

1 Non-ASME B&PV code components in the NSSS scope are qualified by
tests that address the " strong motion" phase of seismic (and , if

;

j applicable, SRV) dynamic motion suf ficient to generate the maximum
i equipment response. These loads are controlling. General Electric
! testing generally consists of five OBE tests and one SSE test of

30 seconds each. This is about 504 greater than is required to
3

! address strong-motion vibration.

Nonr-ASME B&PV Code components in the NSSS scope are also qualified ',

by analyses that generally have not, in the past, had to address,

! vibration fatigue-cycle ef fects. In most cases, such ef fects are

! not now part of the qualification record. In accordance with the
Mark I long Term Program, the torus attached piping , piping com-i

ponents and the equipment inside the torus are designed Ibr hydro-I

dynamic loads, including f atigue of facts. ,

;

| The plant operating vibration loads are insignificant compared to
seismic loads considered for equipment qualification. In most

cases, the of facts of these small vibrations need not be a part
of the qualification program since the induced stresses are,

,

i generally well below the endurance limit of the material. In this

| case, static plus seismic rather than fatigue qualification governs
i the design. The operability of equipment is not impaired by these
| vibrations.

|

|
| F6S(4) 103-3

i .

A
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D8ER Open Item No. 103 (Cont'd)
,

Deflections due to piping loads and dynamic loads are addr&s- i

sed far active, essential pumps and valves by several methods, .|3.

depending on the situation. Methods used include . static de-
'

|

' flection analysis, dynamic deflection analysis, stetic bend.;

testing, and dynamic seismic testing. Ehch active, essential

pump and valve is evaluated by one or more of the above methods
.

,

' '

on a case-by-case basis, and the results are summarized ini This informationdesign record files for each component.
! will be available during the SQRT/PVORT on-site audit for

each active, essential pump and valve selected for audit.
This applies to both NSSS and non-NSSS pumps and valves.

i

The NSSS seismic qualification program for HCGS utilizes4. Since it wasseismic data generated over a number of years.most of these data;

not a licensing requirement at the tise, pre-aging or sequentialwere developed in earlier years without,

Bowever, NSSS , equipment located in|
testing of the equipment.j harsh environments that has been qualified in recent years has ,

|
'

i generally been pre-aged and sequentially tested in accordance
with the guidelines of IEEE 323-1974.

NSSS equipment on HCGS is being seismically evaluated using
is available.pre-aged and sequential testing data where iti

! Otherwise, the earlier data vihout pre-aging and sequen ial .
i testing are being used.
I

IEEE 323 is used as a basis for establishing an aging prograyt

The elec-j for sa fe ty-related non-NSSS electrical equipment.
! that must meet aging requirements is sub-trical equipment
| jected to an aging program designed to place the equipment in

its end of qualified life condition before performing thej

The significant aging mechanisms expected to1

seismic tests.
. be present during actual service are identified. Age related
| degradation resulting from exposure to elevated temperature,j
' radiation and cyclical mechanical and electrical stresses

under spedified normal, abnormal (excluding DBE) and test con-
ditions anticipated during the installed life of the equipment,

If it is demonstrated that no age-relatedare considered.failure mechanisms exist that can impair the product's ability}
.

| to perform its safety f unction throughout its installed life,
the equipment to be tested can be considered exempt from age!

The need for aging of a particular piece of'

I conditioning.is determined based on an evaluation of the specified |
f, equipment
| design, and application.

The Class la electrical equipment located in the harsh on-.

323-1971 andvironment are qualified per test sequence IEEE
.

NUREG-0588, category II. nowever the NCGS environmental
'

1

|
!

103-4
_F69(1) __ _ _
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Dess open Itas No. 103 (Cont'd)*

qualification program is attempting to upgrade to IEEE 323-1974
-and NURBG-0588 category I requirements.

The qualified life of the component materials of the safety-
related mechanical equipment (limited to pumps, valves, fans,
enubbers, and turbines) located in harsh environments is estab- !'

lished by analysis. The analysis is performed only dor i

materials with "significant aging mechanism" as defined in.

Section 4.4.1 of IEEE Std. 627-1980 Non-metallic materials
,

with a qualified life greater than 40 years are not considered
to be susceptible to significant age degradation. Noremetallic
parts used in mechanical equipment include gaskets, diaphragas,
seals, l@ricating oil or grease, fluids for hydraulic systems,
flexible hoses, and packing .

rn asidHietr, a seeain tenanec An/ var ve|||*"C C P r*j r* * 'Yo

main tain sju/Pment in a gua Sf,*e af sfa ht s Wouf Wre Hfe of
the plan d wiIl bc )Dro vo' ale af for Nd65.

,

5. PSEEG has contracted with General Electric to reevaluate the
seismic qualification of all essential NSSS equipment accord-

*ing to the requirements or recmmendations of IEEE 344-1975,
Reg. Guides 1.92 and 1.100, and Standard Review Plans 3.9.2 -

;

! and 3.10. Each item of essential equipment is being reevalu-
: ated against Hope Creek's specific requirements, and the

results are being summarized in design record files for each
c a ponent. This information will be available during the
SQRT on-site audit for each essential item of equipmentj

selected for audit. L'

6. The method of qualification for each item of NSSS essential
equipment is included in the information being f tenished in
response to SARI (5). See equipment is shown to be qualified

i by single-axis and/or single-frequency testing. The itan-by-

| item reevaluations discussed in the response to Cmment No. 5
! provide justifications for use of these forms of testing.
*

:

In general, single-axis and/or single-frequency testing was i

performed in earlier years when testing was performed to the j
,

1 requirements of IEEE 344-1971. Much of this testing has |

| never been repeated using multi-axis and/or multi-frequency
techniques. Therefore, the reevaluations discussed in the
response to Cement No. 5 reassess this single-axis and/or

! single-frequency test data to determine if it can be accepted
in light of the current criteria of IEEE 344-1975, Regulatory
Guides 1.92 and 1.100, and Standard Review Plans 3.9.2 and,

3.10.;

In most instances, use of single-axis test data is restric-:
ted to equipment with a response that shows a predominant
single mode of vibration in each direction with minimal cross'

coupling. In some cases, if the response shows a single mode .

.

| r69(1) 103-5
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DSER Open Item No. 103 (cont'd)*

,

of vibration in each direction but also has cross coupling, tha
existing single-axis test data are still used if the TRS can
be shown to exceed the -RRS by a factor of 1.4 over all frequen-

-

cies.'

In most instances, use of* single-frequency test data is restricted
to cases where the required input motion is dominatsd by one fre-
quency, where response of the equipment is adequately represented -

by one mode, or where the input motion has suf ficient intensity
.

. and duration to produce suf ficiently high levels of stress tq'

assure structural integrity where structural integrity is the
determinant requirement. In some cases, if the input motion is
sufficiently high so as to excite secondary modes, such that modal

! responses can be shown to occur out of phase and at a high enough
,

levels, existing single-frequency test data are also used to
demonstrate operability.

All pipe mounted non-NSSS valve operators (motor, air, and hydrau-
!

lic) and accessories are qualified by using a single axis, single,
,

frequency testing (RIM test). This is justified on the ground
that the seismic floor motion is filtered through the piping

;

system, which generally has one predominent structural mode. *
i

Thus the resulting motion that reaches the line mounted equipment ,

is predominently a single frequency and single axis motion. The i

test is performed by using Required Input Motion (RIM) in each |

! of the three axes independently. No other nea NSSS equipment has
been qualified using single axis / single frequency testing. j

i

i 7. The requested list of equipment types which clearly shows the
| methods used for qualification is being furnished in response
; to SRAI ( 5 ) . This list is updated regularly and includes .

information received from GE.
!

Pump and Valve Operability Assurance:

1. The list of equipment types and qualification methods is dis-
cussed in SQRT Item 7 above.

:

I 2. The discussion of how aging is incorporated into the quali-
fication process is discussed in SQRT Item 4 above.

.

| The qualified life of the component materials of the safety-
|

related pumps and valves located in harsh environments is
established by analysis. This analysis is performed only

i

|
Sor materials with significant aging mechanism" as defined

- in Section 4.4.1 of IEEE Std. 627-1980. Non-me tallic
! materials with a qualified life greater than 40 years are

not considered to be susceptible to significant age degrada-
tion. Non-metallic parts used in mechanical equipment in-
clude gaskets, diaphragas, seals, lubricating oil or grease,

r hydraulic systems, flexible hoses and packing.fluidspHio9aze ed mainienance ano! su r.veilla nce pro ram
cruipment in a b unt;fted sMus visa.mfhou.t% **'n tain

i of %4e pfarrt'% e ||fe win be pr.ov,Hed for y c65t

|

F69(1) 103-6
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DSERJoenitemNo.103{(cont'd)
*

b

3. Ti cinly active It688 malEss s@jected to hydrodynamic loads-

aces the safety relier' valves '(321-F013) a,nd the main steam
isolation valves (321-1022). Both of these valve types are

being dynamically qualifiod by test up to the hydrodynamic
),/''.,"

3FA. ,_
.m JI y

Non-ItiSS six-inch arrl . larger valves stbjected to frequencies-

higher than 33 Ns . from hydrodynamic loads are list 4U in
Table 103-1. These valves are contained in piping systeau .

, attached to the torum.*
.

The maximum permissible accelerations were developed by ana-
lysis for these valves by limiting valve assembly stresses
to normal (Level A) allowables. Analysis data was also used
to detarsine the fundamental frequency of each valve which
was in. turn inut into the dynamic analysis of the piping
syntius.

, ,

-

.. . . ,

Valve qualification and, performance is ma.intained by limiting,

dynamic valw accelerations for all load combinat ions and
service levels below the normal (Level A) allowables.

| 1 ,,

4. The response to FSAR Question 210.52 and DSER open item 93
provide s the requested informa tion.concerning the loads and
conditions considered'in- the qualif.ication of safety-related
pumps and' valves.

PMRT; f.or4.a for a.// sc4M, a.sseMis,I pumps and m/ves aaIsatselfa r -5. Th en.udo't seist '6 e mse's, a nHs b/c es t the Ha s a f the aa h't. rn ad*Nonj~

Jhe extent to which draf t, standards ANNI /ASME QNPE-1 (N551.1), i

QNPE-2 (N551.2),fCHPE-3 (rI551.3), QNPC-4 (N551.4) and N41.6 .

and issta standard ' ANSI /ASME B.16.41 are used will o./es 44.
Provo ate al a & vhe '<-im e of Me au.d,ht.

*

i

s s b

See usction 1.6.1.148 for! PSESG's position with respect to |

Regula tory Gui(W l.143. ,
4

|
'

* . The t-e rperr.se % % .t 14 em w|// be pec uo cl eaf b Sep*mbviy
'

/ 92V.
'

,

.

103-7FO(1) -

|

|
|
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DS:R Osen Item No. 103 (Cont'd)
-

Equipment Qualification Branch
.

Per discussions between Jim Ashley of PSE4G and Dave Wagner of the
NRC, the issues of testing containment isolation dependability, fiRV
performance testing, ADS accumulator qualification, end deep draf t
pump operability are four open items that are awaiting the NRC's
action. During the plant site audit, they will review the MCGS
ef forts that addressed these issues and determine if any further
action by Bechtel or PSE4G is required. No specific Bechtel or
PSE&G actions are required at this time.

.

O

t

4

|

|

.

res(1) los.s
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TABLE 103-1~' ,-

*

,

Six Inch and Larger Non-NSSS Valves,
.

'

Subiected To Hydrodynamic Loads
,

"

TAG NOS.,''

.

1-BE-HV-F001A to D-

1-FC-HV-F059- -

1-BJ-HV-F 0 04
1-BJ-HV-F042

'

1-F D-HV-F 071
1-B D-HV-F 010
1-EE-HV-4680
1-EE-HV-4681

*

1-BD-HV-F 0 31 s

1-BC-HV-F004A to D'

-1-BC-HV-F006A & B'

1-EE-HV-4652
' '1-EE-HV-4679

1-GS-HV-4958
1-BE-HV-F015A & B
1-BC-HV-F024A & B

1-BC-HV-4 4 21
1-BC-HV-4420A & B ,

'1-BC-HV-F027A & B

I

,

!*

.

F65(4) 103-9
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DSER Open Items 105, 106'(Section 4.2)

(1) The mechanical fracturing analysis is usually done as a
part of the seismic-and-LOCA loading analysis (see
Item (2)). The staff has reviewed and approved the
generic. analytical method used by.GE (described in
NEDE-21175-3) to determine that fuel-rod mechanical'

fracturing will not occur as a result of combined
seismic-and-LOCA loadings. However,- the applicant has
not demonstrated that this generic report is applicable
to Hope Creek or presented an acceptable alternative.
In either case, we require a plant-specific analysis.

(2) Earthquakes and postulated pipe breaks in the reactor
coolant system would result in external forces on the
fuel assembly. SRP Section 4.2 and associated Appen-
dix A state that fuel assembly coolability should be
maintained and that damage should not be so severe as.
to prevent control rod insertion when required during,

<

these low probability accidents. The SRP recommends
acceptance criteria to achieve these objectives.
The entire seismic-and-LOCA loading evaluation has been
described by GE in the approved topical report NEDE-
21175-3.

This Item is similar to Item (1). The applicant must
demonstrate that NEDE-21175-3 is applicable to Hope
Creek or provide an acceptable alternative along with
a plant-specific analysis to show that the criteria
given in SRP Section 4.2, Appendix A, are met.

9

RESPONSE
'

In accordance with the methods described in NEDE-21175-3 (LTR),
the HCGS fuel design was analyzed for the plant-unique

|
. seismic and annulus pressurization (AP) loading s . However, the.

seismic and AP loadings for Hop * Creek were calculated by a linear
dynamic analysis using the HCGS rqactor building model with GE's
detailed RPV model.

1

f

. - - - . - . . . . ..,...~e . . - . - - . - , - r. ..~- - ,---. -~ , - . - - . . ,.-,, ,*e+-
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To address the fuel lift, a screening
essessment was performed comparing the Hope Creek unique combined
(ceismic and AP) input loads at the top of the RPV support skirt
(the load input point to the LTR model) with the input loads of
other similar BWR plants for which plant-unique nonlinear LTR
analyses were performed.

The screening assessment showed that the HCGS plant-unique input
loads are well below the input loads of the comparison plants.
Since the nonlinear-analysis fuel-lif t values for these plants
ware well below the acceptable fuel-design limits, the HCGS fuel-
lif t values are expected to be negligible. r.su sec.//en.s 3.1. / V / oj

3 9. .?. 3. .q.f, a n o/ V 2 have b een neu t. sed to re f/eed the i-c.s u. M c

co f y.f e s ere.en,hy a ssess m en t.
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-3.9.1.4.8 Control Rod Drive Housing Supports

:

|Isamples of th9 calculated stresses, and the allowable stress *

|lisits for the faulted condition for ths CRD housing supports,
are shown in Table 3.9-5cc.

, ,

.

3.9.1.4.9 Fuel Storage Racks i

Examples of the calculated stresses and stress limits for the
faulted conditions for the new fuel storage racks are shown in
Table 3.9-5u. ,

Fuel 052- S:_tol3 (bc. Luting channel)asse -

3.9.1.4.10 _

o.ssem.bly (mch.d.iq channe)l
GE boiling water reactor (BWR) fuel h design bases,
analytical methods, and evaluation results,gincluding those,

applicable to the faulted conditions, are contained in
References 3. 9-10 and 3. 9-11. 'The., a,cce lemb, p r.f le.s. ee.
Su.mwp in Table. 3M Ece -
3.9.1.4.11 Refueling Equipment

Refueling and servicing equipment important to safety are
classified as essential components, per the requirements of
10 CFR 50, Appendix A. This equipment, and other equipment whose
failure would degrade an essential component, are defined in

,

Section 9.1 and are classified as Seismic Category I. These
components are subjected to an elastic, dynamic, finite-element,

analysis te generate loadings. This analysis uses appropriate
seismic floor response spectra and combines loads at frequencies
up to 33 hertz in three directions. Imposed stresses are
generated and combined for normal, upset, and faulted conditions.
Stresses are compared, depending on the specific safety class of
the equipment, to industrial codes; ASME, ANSI or industrial
standards, or AISC allowables. The calculated and allowable
stresses are summarized in Table 3.9-5u.

3.9.1.4.12 Non-NSSS Seismic Category I System Components
.

The stress allowables of Appendiz F of the ASME B&PV Code,
.

Section III, in effect at the award of each purchase order, were-

used for Code components. For non-Code components, allowables

3.9-26
.

.'
!
, . . _ . . _ . . . . . . . - . . . . . .
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,

3.9.2.3.2.2 Control Rod Drive and Control Rod Drive Housing
:

~

The-seismic qualification of the control rod drive (CRD) housing,
with the CRD enclosed, for an operating basis earthquake (OBE)
and a safe shutdown earthquake (SSE),is done analytically, and
the stress results of the analyses establish the structural
integrity'of these components. Preliminary tests were conducted
to verify the operability of the CRD during a seismic event. A-

simulated test, imposing a static bow in the fuel channels, was
performed to show the CRD function satisfactorily.

-
.

3.9.2.3.2.3 * Core Support - Fuel Support and Control Rod Guide
,

Tube .

I

No dynamic testing of the control rod guide tube is conducted.
However, a detailed analysis imposing dynamic effects due'to i

seismic events shows that the maximum stresses developed during
these events are much lower than the maximum allowed for the
component material.

3.9.2.3.2.4 Hydraulic Control Unit ;

The seismic loads adequacy of the hydraulic control unit (HCU),
for the faulted condition, is demonstrated by test and analysis.
With the HCUs mounted on a seismic support structure, the dynamic
loads are 1.8g vertical at the natural frequency of 7 to 30 Hz,
and 1.75g horizontal at 2 to 6 Hz and og horizontal at 10 Hz. At
these frequencies, the maximum HCU capability (by test) for
dynamic loads is 20g vertical at 7 to 30 Hz, and greater than 4g

,

horizontal at 2 to 6 Hz and 8g horizontal at 10 Hz.

c.M d ch.nw[/O.sh 1
FuelCh::rfe3

3.9.2.3.2.5

Rep 4, see M .cl.14.lo
O telli ; ester ::::ter (Z-" feel e5:nn:1 d::i;n 5::er,
enelytic:1 rthcf , : d nel ti n cruite, lacludin; ::i:=ie-
eensidereMone, ere certained in .7:f : n;; 2.;-10 :nd 3.0 t .

I

| 3.9.2.3.2.6 Recirculation Pump and Motor Assembly

. Calculations are made to ensure that the recirculation pump and
motor assembly is designed to withstand the specific static
equivalent seismic forces. The flooded assembly is analyzed as a i

3.9-44

. , . - -
. ... .. .. ....
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Analysis," Nuclear Encineerina and Desian, 1,.
1966. '. ,

. . ,

.

3.~9-7 E. Wilson, " Structural Analysis of Axisymmetric
Solids," M M Journal, },(112), December 1965.

O

3.9-8 P.J. Schneider, Temperature ResDonse Charts, John
Wiley and Sons, Inc., 1963.

-

a Class I Pipino Syst&m,'

Sample Analysis g,f_ fing Group on Piping (SDG,3.9-9
prepared by the Wor
ScIII) of the ASME Boiler and Pressure Vessel-

Code, December 1971.

3.9-10 General Electric, ]WB, M Channel Mechanical
Desion an.g Deflection, NEDE-21354-P,

,

September 1976.

3.9-11 General Electric, B el Assembly Evaluation

d Combined Safe Shutdown Earthauake (SSE) and
.,oss-of-Coolant Accident (LOCA) Loadinas,
.(EDE-21175-P, November 197 M N EDE 2 f t75-3 F, Tuly |

3.9-12 General Electric, Assessment g_f Reactor Internals
Vibration in BWR/4 and BWR/5 Plants, NEDE-24057-P
(Class IIITand NEDO-24057 (Class I),
November 1977.

3.9-13 General Electric, Desian and Performance of
General Electric Boilina Water Reactor Matii Steam
M,n,,e Isolation Valves, APED 5750, March 1969.

-

ne

3.9-14 General Electric, Atomic Power Equipment
Department, Desian and Performance g GE BWR Jet
Pumos, APED-5460, July 1968..

3.9-15 H.H. Noen, Testina 91 Imaroved Jet Pu,mgg jpgg, theu
BWR/6 Nuclear System, NEX)-10602, General
Electric, Atomic Power Equipment Department, June

; 1972.
.

.

| 3.9-116
|

.

_____ _ _ _ _ . _ _ _ _ _ _ _ _ _ __ __ __ _ _
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,

TABLE 3.9-5 (cont) Page 2 of 2
,

v. High Pressure Coolant Injection Pump
.

. .

w. Contrcl Rod Drive

z. ' Control Rod Drive Housing . ,

y. Jet Pumps

z. LPCI Coupling

aa. Control Rod Guide Tube -

bb. In-core Instrument Housing -
.

ec. Reactor Vessel Support Equipment CRD Bousing Support

dd. HPCI Turbine '

Fue.t Asse~bly (Inc.WAns c h neOee.
.

.

.

l

.

O

e

e

. ...

_ __
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TABLE 3.9-See*

,

';
FUEL ASSEMBLY (INCLUDING CHANNEL)i;

.

t

"!
|

CALCUIATED"

j PEAK (2) EVALUATION BASIS
j
: ACCEPTANCE CRITERIA TAADING PRIMARY LOAD TYPE ACCELERATION ACCELERATION

.

~ 2.5 C (1)
! Acceleration Envelope Horizontal Direction: Horizontal Ace'eleration
' Profile'

f
' 1. Peak Pressure
! 2. Safe Shutdown Earthquake<

3. Annulus Pressurization*

Vertical Direction: Vertical Accelerations 0.3C (1)
I

1. Peak Pressure
2. Safe Shutdown Earthquake

.

i NOTES:
*

,

Evaluation Basis Accelerations and' Evaluations are contained in NEDE-21175-P and NEDE-21175-3-P.I (1)

j (2) For the most limiting load combination, the fuel. assembly gap opening for Hope Creek is expected to be
| negligible. This is based on an assessment comparing the positive net hold down forces to those of

other plants for which the calculated fuel assembly gap opening is found to be negligible.'

.

I
4



x. a s v4vuyy,,6
*' .'

,- .

. '

HCGS FSAR 1/84*

- .

4.2 FUEL SYSTEM DESIGN

The fuel system design for the HCGS is identical to that which *

the NRC reviewed and approved for GESSAR II (Reference 4.2-1).
Methods and criteria used to evaluate fuel system performance

The results of
are also identical to those used for GESSAR II)m nted inthe NRC review of Section 4.2 of GESSAR II docu

. References 4.2-2 and 4.2-3 are therefore applicab e to the HCGS.
~

|4.2.1 REFERENCES

4.2-1 General Electric Standard Safety Analysis Report,
Docket No. 50-447

'

4.2-2 NUREG-0979, " Safety Evaluation Report Related to the
}}Final Design Approval of the GESSAR II BWR/6 Nuclear

Island Design", April, 1983

! 4.2-3 NUREG-0979 (Supplement No. 1), " Safety Evaluation
Report Related to the Final Design Approval of the
GESSAR II BWR/6 Nuclear Island Design", July, 1983

~~ *

og w eV *-

I d o. bss-d -Coo!

aa.U % %w 3.9.f.4.1o ~d Ta,le 's 9-at Q
TDwt a. m t 64w ouM eaM us,

t YT,su.bs a' 14sf.'. [ h e d ua ds b I

1

4

/

4.2-1 Amendment 4'

. . . . . _ . . . . . . . .. .
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-DSER Open Item No.10 9 ( DSER Section 4.4.7)

TMI-2, ITEM II. F. 2

The NRC staf f has reviewed SLI-8211, which provides the BWROG
evaluation of existing water level instruments and racommendations
for their baprovement. The preliminary conclusion of the NRC
staff review indicates that present procedural changes ~ identified
in- the procedure guidelines are adequate for the short term, but
permanent physical improvements for the existing water level
systems should be made to reduce the burden on the operator.
The results of the NRC 'staf f review 'as they apply to Hope Creek
are summarized as follows:

1. The applicant should consider the BWROG recannendations for
upgrading the. water' level instrumentation to reduce the errors,

caused by high drywell temperature. ,

2. The applicant should evaluate the water level systems for
Hope Creek to determine if . operator action is needed to
mitigate the consequences of a break in a reference leg and
a single failure in a protection channel associated with an
intact reference leg. If operator action is needed . to miti-
gate the consequences of the cited event, the applicant
should consider changing the protection system logic ( for

,

reactor trip and/or ESP system ( s) actuation on reactor vessel
low water level) so that this is accomplished automatically.

3. The applicant should identify the type of water level indica-
tion equipment used for Hope Creek. If the mechanical level

,

indication equipment is used , the applicant should develop a
plan for replacing it with analog level transmitters and trip:

units to reduce the vulnerability to failures or malfunctions.

The second BWROG report, SLI-8218, presents evaluation results of
additional instrumentation as diverse indicators of ICC and

.

provides recommendations regarding the need for such additional |
| instrumentation (including incore thermocouples) for BWR plant l

monitoring systems. The NRC staf f is still reviewing the reports,
SLI-8211 and SLI-8218, and will provide the evaluation results
in a supplement to this SER.

For the NRC staf f to reach conclusions _ concerning the instrumenta-
. tion requirements for the Hope Creek reactor , the applicant must
submit a plant-specific evaluation addressing the applicant's
position with respect to the BWROG recommendations and the results
of' the NRC staf f review of SLI-8211 (discussed above) for upgrading

I the existing water level instruments. If the applicant chooses

[ not to modify the existing water level systems, the applicant |

1 must address the adequacy and reliability of the existing water |

level systems for responding to excessive drywell temperature,

:

K51/3-2
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DSER-Open Item No. 109 (Cont'd)

reactor depressurization, rupture of a water level reference leg ,
f ailure of water level transmitter , and setpoint trip mechanism
drag , as identified in SLI-8211. The evaluation should also
address the applicability of the BWROG findings in SLI-8218
regarding the need for additional instrure.entation for. Hope Creek.
The review of Item II.F.2 will continue and the NRC staf f eva-
luation results will be included in a supplement to this report.

RESPONSE
has bee.n

The information requested ' above will b: addressed in the res-
ponses to Questions 421.21 and 421.23.

,

i

l

I
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k OUESTION 421.21 (SECTIONS 7.2, 7.3, 7 4, 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 level
indications resulting from high temperatures, and the effects on
safety systems acuation (e.g., delays).

I

)

RESPONSE

n 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

NRC w n availab e. This i estimat to be about ugust, 1 4.

.

.

1

.

.

,-
,

421.21-1 Amendment 5
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ES ON 421.2g (SECTIONS .2, 7.3, 7.4, 7. N

Pr ide an valuation the effe of high emperature on

r erence ogs of wa r level me urihg in ruments sub quent

high nergy lin reaks, in uding the otential f refer c

og fl hing/boi: f, the in c ion /an nciation a ilable

aler the contr/.. room opor of er neously hi vessel evel !

indi ations resulting from gh tem atures, an the off ts on) i

afety systems actuation (e.g., delays). j '

|Y$5W k ~
-,...-.e. ru ,,

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 Effects (without flashing /boiloff)
~

An increase in the temperature of the drywell will cause a heat-
up of the fluid in the instrument sensing lines, contributing toThe HCGS instrument sensing line design reducessensor error.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 fromClans lEisolated outputs of class 1E temperature transmitters.
temperature recorders located in the main control room provide a
continuous display of drywell temperature.

Flashing /Boiloff Effects

of flashing /boiloff of the instrument line referenceThe effectleg is to cause the level instruments to indicate erroneouslyThe amount of error is directly related to the drophigh levels.in elevation of piping physically located within the drywell and
subject to flashing.

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 ref erence

case analysis of the effects of boiloff of,

legs). A worst
that portion of the sensing line inside the drywell, indicates

heendment,h |421.21-1

|

,
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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 HELS 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
lines. Threfore, the wide, narrow, and fuel zone range recorders
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

the high pressure coolant injection system (HPCI) and the automatic
depressurization system (ADS) are not required.

In response to a HELS of a large or intermediate sized line (see
figure 15.9-4 3 ) 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).
The first response path considers an SBA with HPCI available. The
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

spray and LPCI are initiated by high drywell pressure. HPCI is
initiated on receipt of a low Level 2 or high drywell pressure
signal. HPCI continues to operate until the reactor vessel pres-
sure is below the pressure at which LPCI or core spray operation
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
HPCI. Accident mitigation requires the actuation of the automatic
depressurization system ( ADS), LPCI, and core spray. LPCI and
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-
missive signal when low pressure ECCS pumps are running. At the

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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In the event of any credible HELB inside containment, the capa-
bility of the ECCS to mitigate the accident is not ccaipramtised by
high drywell temperature or flashing of the RPV level inatrumen-
tation line reference legs.

,

o

S

e

&

FSAR B/14 421.21-3 Amendment
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QUESTION 421.23 (SECTIONS 7.2, 7.3, 7.4) ,

Operating reactor esperience indicates that a number of failures*

have occurred in BWR reactor vessel level sensing lines and that
in most cases the failures have resulted in erroneously high
reactor vessel level indicati6n. For BWRs, common sensing lines
are used for feedwater control and as the basis for establishing
vessel level channel trips for one or more of the protective
functions-(reactor scram, MSIV closure, RCIC, LPCI, ADS or HPCS
initiation). Failures in such sensing lines may cause a ,

reduction in feedwater flow and consequential defeat of a trip -

within the related protective channel.
;

If an additional failure, perhaps of electrical nature, is
assumed in a protective channel not dependent on the failed.

sensing line, protective action may not occur or may be delayed
long enough to result in unacceptable consequences. This depends
on the logic for combining channel trips to achieve protective

.

actions.

Identify each case where a reactor vessel water level tap or'

sensing line failure concurrent with an additional random single
electrical failure induces a transient and precludes the
automatic operation of reactor scram and/or engineered safety
feature system. For each case identified provide an evaluation
which demonstrates how the redundancy or diversity of the plant
design provides for reactor scram or safety system operation
within acceptable limits. Where manual action is required by the
operators discuss the instrumentation and time available for the
operator to take such corrective ac, tion.

_

! To reduce the consequences of sensing line failures in
combination with a single failure in a protection channel not!

dependent on the failed sensing line, a modification of the
protection system logic may be required.

;
'

BWROG generic report SLI-8211 indicates that early operator
action would be required to initiate either HPCI or RCIC in the
event of a loss of the reference leg connected to the level
sensor which is controlling feedwater combined with the failure
of a level sensor, control component or power supply bus
associated with the intact reference leg instruments. The
specific level sensors are N091, A, B, C, D (Figure 5.1-4) and
the buses are 125 Vdc A and B. Provide a description of the
modifications implemented at Hope Creek as a result of this
concern or provide justifications why the modifications discussed,

j

in the generic report are not necessary to reduce the consequence
i of sensing line failures.

..

i

l

421.23-1 Amendment 5
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RESPONSE

o sed above are being evalua . . ,'

re not necessary or a
design. A justif.ca *

description of pr 1 cation rovided by July

1984 J

*

An analysis was conducted based on the following assumption that .

simultaneously:

An instrument reference line fails (breaks),1.

A single electrical device also fails (but there is no power2.
supply failure), and

3. There is no operator action. .

These postulated multifailures are beyond the design basis for the HCGS;
however, an assessment of the plant responses to these types of events
was provided.

The instrument reference lines common to feedwater control and to protec-
f'All the various failure combina-

tive system sensors were identified.tions were examined. Two failure combinations that represent t e worThese two failure combinations-
h st

postulated failure paths were identified.
are described in what follows. nstrument

Failure Combination 1 would be the failure of the division 1bined with a
reference line connected to condenting chamber 821-D004A comIn the analysis of
failure <uch thatg indicates a high water level.

;

f_ this combinationT 't was assumed that the manual selection switch forfeedwater control is on the failed instrument line (division 1) and that
i

t line

the operator does not switch the control to the other instrumenThis would cause the feedwater con-e

(division 2) as would be expected. d i the
troller to respond to the erroneous high-level signal by re uc ng
feedwater flow.
Following the loss of feedwater flow, the decrease of the water levelAfter the water level
to level 4 would initiate a low water level alare.

d

decreased to level 3, a second low water level alarm would be initiate ,
but a reactor scram would not occur due to the assumed failures.i

I

_ ._...

-

| o d % sm o"t w 3 21 - No8 e C
| ,

y ja C/ranel A
-

.)

421.23-2 Amendment 5
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When the water level decreased to level 2, a reactor scram would occur
due to the alternate rod insertion system, and a third low water levelI

' alarm would be initiated. The RCIC system would then automatically,

start, and both recirculation pumps would trip. However, HPCI system
would be unavailable (tripped) dt.4 to the assumed fail,ures.'

Core uncovery analyses were performed using the REDY program and simula-
tions that represent the beginning-of-cycle (BOC) and end-of-cycle (EOC)

l void-reactivity coefficients.

.The' case with the E0C void-reactivity coefficient showed that the minimum

. water level would be between level 1 and level 2. Figures 421.23-1 and
421.23-2 show the REDY plots for the cases with the BOC void-reactivity
coefficient and the E0C void-reactivity coefficient, respectively. The
case with the BOC void-reactivity coefficient showed that the minimum
water level would be below level 1 outside the shroud and would trigger
the closure of the MSIVs.

For the BOC void-reactivity case, a further analysis, based on realistic -|
|assumptions, was performed to evaluate the potential for core heatup.

This analysis applied the power history that resulted from the core |
uncovery analysis until the level-2 scram signal occurred at approximate-
ly 42 seconds. After 42 seconds, the ANS 1979 best-estimate decay-heat
values were used.

i Figures 421.23-3 through 421.23-5 show the system pressure, water level
inside the shroud, and peak cladding temperature (PCT), respectively,
calculated from the core-heatup analysis. The minimum water level in the
core would be 2.5 feet below the top of the active fuel (inside the:

shroud). This uncovery level would result in a PCT of 450*F. Since this
: PCT is less than the initial cladding temperature of 644*F and well below

the 2200*F limit, these results are acceptable from an ECCS viewpoint.
I V

| Failure Combination 2 would be the failure of the division 2 instrument
reference line connected to condensing chamber B21-D0048 combined with a
B21-N097 D- or H-level transmitter failure such that it indicates a high
water level. In the analysis of this combination, it was assumed that
the manual selection switch for feedwater control is on the failed
instrument line (division 2) and that the operator does not switch the
control to the other instrument line (division 1) as would be expected.'

This would cause the feedwater controller to respond to the erroneous
i high-level signal by reducing the feedwater flow. Following the loss of

j feedwater flow, the water level would decrease to level 4, initiating a
j low water level alare. After the water level decreased to level 3, a

i second low water level alarm would be initiated, and reactor scram would
After the water level decreased to level 2, a third low wateroccur.

level alarm would initiate, the HPCI system would automatically start,
1

and both recirculation pumps would trip. The RCIC system would be
i unavailable (tripped) due to the assumed failures.
:

A core uncovery analysis was performed using the REDY program, and |
| !simulating the BOC void-reactivity coefficient only, since it presents -

!

the worse reactor condition for this scenario.

Figure 421.23-6 shows the REDY plot for this case. It can be seen that ,

the minimum water level outside the shroud would be about 10 feet above |

the top of the active fuel. No core uncovery was found. |

'jg O* M5 b |
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HCGS.

Item No.117 . ( DSER Section 5.3.4)DSER Open

COMPLIANCE WITH NB 2332 OF WINTER 1972 ADDENDA OF THE ASME CODE

To demonstrate that the ferritic RCPB materials in the MSIV
the requirements of Paragraph NB 2332 of the Winter 1972meet ' '

Ad de nda of the A SME Code , provide:

(a) thickness of MSIV bodies and co'ersv i

|'

(b) connecting pipe sizes

(c) lowest service metal temperature

RESPONSE

For the information requested above, see the response to^

Question 251.6.

.
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HOPE CREEK FSAR
. .
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OUESTION 251.6 .

78 demonstrate that the ferritic RCP8 materials in the MSIV meet the
requirements of Paragraph N8 2332 of the Winter 1972 Addenda of the
ASME Code, provide:

a. Thickness of MSIV bodies and covers.

.

b. Connecting pipe sizes

c. - Lowest service metal temperature

RESPONSE

The thickness of MSIV bodies and covers are 1.925 and 5.095 inches,
respectively; the connecting pipe size is 26 inches; and the lowest i

service metal temperature is 74 */
.

i

|
|

-
.
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HCGS*

DSER Open Item No.118 ( DSER Se ction 5.3.4)

LEAD FACTORS AND NEUTRON FLUENCE FOR SURVEILLANCE CAPSULES.

Provide lead factors and predicted Meutron fluence to be received
by each surveillance capsule at the time of its withdrawal. ,

RESPONSE

For the information requested above, see the response to
Question 251.7.

I

.

e
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QUESTION 251.7: Ear %SO AV4.05T Ed I'Ib
'

Provide lead factors and predicted neutron fluence to be received by yg
each surveillance capsule at the time of their withdrawal.

fpW
RESPONSE Ff .

Wd'

Lead factors have been calculated using the base locations of the sample
and nominal dimensions of the vessel. The lead factors are defined as 8 $Y h
the ratio of the neutron flux at the surveillance sample to the highest o5

1"neutron flux at the wall of the vessel. The lead factor at the vessel y

inside diameter is 0.86 and the lead factor at one quarter of the vessel

[%
thickness is 1.20. iL

swo-op-ups (EoL.') f
The%alculated peak fluence at the inside diameter of the vessel is 1.7 x 8 O-

10:e n/c.aAand at one quarter of the vessel thickness is 1.1 x 1018 @ $
/ n The withdrawal of the capsules will be according to the following g

5 >l.o @ d er/cm2L iteria: (E>i.otee.r) r

a' The first set will be withdrawn when its exposure corresponds

! toYthe ;el si;;;d ;;;n;r; Of th; 7;;;t:r =:::1 ;11 ;0 ""* Of#
,

: s th: 7:::^;r d.;ign lif;.
lW

f h. The second set will be withdrawn when its exposure corresponds

4 to'ith; ;el;;1;;;d ::;e:; ; Of th: r;::t:r :=::1 r:11 :t ?"*' Of *
O th; TCat;7 UGiso life-'

h c. The third set will be y :;:r: '- M rtthdr:r 5:::d : b n ut -

! '2 0 > rriy int;;d it .
4i o

t.r]a,i3y|g nas.d on s. crit is, th. N rst sp. ns be vi rawn
.6 years operati with a st neut fluene of 4.2 1017 co

,
T econd se uld be thdrawn ith a fa neutro fluenc f 1.3 (d:

~h One co ,a

,
iW
3hg#ph minimum (nominal) radius of the vessel be maintained. The applicable

The construction tolerances on the reactor vessel required that the

j)!j g version of the ASME B&PV Code did allow for areas of the vessel to haves y
,

-0 4 1arger radit. The measurement acceptance techniques for the vessel were O inf8 either the use of a template to test the minimum diameter or a series of h |

0
' f Mg,P
9 measurements to dntermine the dieneter at various points. The measure- gS

ment technique did not require the identification of the locations where d
j the vessel diameter is longer than nominal. Hence the lead factors were | |

:O calculated for the nominal dimension. 'W
'

7 ;, D
,

5
'1 A If an area of increased vessel diameter were to coincide with a location f

3 ,
would be less than that predicted from measurements on the samples.'fW of the surveillance sample specimens, the correct fluence at the samples &

g If a
g these data were used to predict the peak fluences, the values would be -

1
I' less than the calculated peak fluences. The calculated peak fluences'

#I using nominal dimensions w111 be conservative. g
I 7. .
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HCGS

.DSER Open Item No. 120 (DSER Section 6.2) !

TMI ITEM II.E.4.2

The staff has reviewed the HCGS for compliance with the require-
ments of Item II.E.4.2 (NUREG-0737). Its evaluation and findings

are summarized as follows:

Item (1), (2), (3), and (7) cannot be reviewed until the informa-
tion required for the review of Section 6.2.4 " Containment Isola-
tion System" is provided by the applicant.

Item (6)cannot be reviewed until the information required for the
review of Section 6.2.4.1 (Containment Purge System) is provided
by the applicant.

RES PO N S6_ th e re sP''*' *
for the ,n fo rme.fien Fe.guestee/ a.bove ano' i s s GYem $

s e c.
*

f*o DStA open Nem is a C. ** +e.m s I o % s > 7)

f
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DSER Open Item No.124 (DSER Section 6.2.1.5.1)
,

RPY SHIELD ANNULUS ANALYSIS

The applicant's analysis resulted in pressures in the shield
.

annulus that peak at approximately 90 psia in the volumes
surrounding the recirculation line break and approximately
100 psia in the volumes surrounding the feedwater line break.
The applicant has not_ provided a graphical presentation of the
dif ferential pressuda, (psi) responses as a f unction of time
for a selected number of nodes, as requested.

!

In addition, the applicant haa not provided the peak and
transient loading on the major components used to establishThis should includethe adequacy of the supports design.
the load forcing f unctions (e.g., fx(t), fy(t), fz(t)) and
transient moments (e.g., Mx(t), My(t), Mz(t)) as resolved

,

The applicantabout a specific identified coordinate system.
also has not provided the projected areas used to calculate

This information was also previously requested.chose loads.The staf f intends to perform confirmatory analysis using the
.

COMPARE code upon receipt of this information..-
,

RESPONSE

The graphical presentation of differential pressure is not
1984 conference call between the NRC

required per March 30,Bechtel. noted that the initial containmentand Bechtel.
pressure cotald be considered constant during the transient
and thus differential pressure cun' be determined by subtract-

intial pressure from the eMady provideding a constant
graphical >resentations of absolgte pre'auc1,.

Frens u u.J . u.I afio o fine.boesk
The forcing f unctions and some s D.- @ . va:: tor pressure-

, jgy.g ros. annulus pressurizatio en pr uetded in Tables 124-2
' and Figures 124-1 through 124-7. hose values are

in the analysis performed for the HCt 4 design. Theyan'

have been generated for your information and are based on thenot uso

RPV Shield Annulus Analysis discussed in Appendix 63 of the
FSAR.

! The forces are calculated wit.hout a 3 component as there 16The moments are calculated using the topno uplifting force.
of the pedestal, elevation 112 feet-81/2 inches,. as thee.cordinede. s y s+<.m u sed in +h e-
reference 1t. Fisure. 424-8 sinws_ ne
sossly sts.
Tne requested projected areas for the RPY Shield Annulus~ '

Analysis are provided in Table 124-1.s .

. _ _ . _ - . - - _ , _ - , ,,.. . . . _ _ - . , . _ _ , - - , . . ,
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NOD 8 AX AY AI AY
.

1 5747 1540 6875 ~1842

2 4207 4207 5033 5033

3 1540 5747 1842 6875.

|

4 1540 5747 1842 6875

5 4207 4207 5033 5033

6 5747 1540 6875 1842

7 5747 1540 6875 1842

8 4207 4207 5033 5033

9 1540 57 47 1842 6875

10 1540 5747 1842 6875

11 4207 4207 5033 5033

12 5747 1540 6875. 1842

13 8281 2219 9906 2654

14 6062 6062 7252 7252
'

15 2219 8281 2654 9906 '

16 2219 8281 2654 9906

17 6062 6062 7252 7252

18 8281 2219 9906 2654

19 8281 2219 9906 2654

20 6062 6062 7252 7252

21 2219 8281 2654 9906,.

' 22 2219 8281 2654 9906-

23 6062 6062 7252 7252.

24 8281 2219 9906 2654

25 6343 1700 7588 2033

26 4644 4644 5555 5555

27 1700 6343 2033 7588

28 1700 6343 2033 7588

29 4644 4644 5555 5555

30 6343 1700 7588 2033

31 6343 1700 7588 2033

32 4644 4644 5555 5555

33 1700 6343 2033 7588

34 1700 6343 2033 7588

35 4644 4644 5555 5555

i

- _ _ _ _ _ - .. . _ _ _ . -- -
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36 4343 1700 7588 2033

37 6343 1700 7588 2033 ,

38 4644 4644 5555 5555' '*

39 1700 6343 2033 7588

40 1700 6343 2033 7588

41 4644 4644 5555 5555

42 6343 1700 7588 2033

43 6343 1700 7588 2033 1

44 4644 4644 5555 5555
'

'

45 1700 6343 2933 7588 I

46 1700 6343 2033 7588

47 4644 4644 5555 5555 |
.

48 6343 1700 7588 2033 :

49 8347 2237 9985 2676

50 6111 6111 7310 7310
'

51 2237 8347 2676 9985

52 2237 8347 2676 9985
7310

53 6111 6111 7310 -

54 8347 2237 9985 2676
'

55 8347 2237 9985 2676

: 56 6111 6111 7310 7310

57 2237 8347 2676 9985

58 2237 8347 2676 9985

59 6111 6111 7310 7310' ' -

60 8347 2237 9985 2676 |*

'

61 3876 1038 4636 1242

62 2837 2837 3394 3394 .

63 10 38 3876 1242 4636,

64 1038 3876 1242 4636

65 2837 2827 3394 3394

66 3876 1038 4636 1242

67 3876 1038 4636 1242

68 2837 2837 3394 3394

69 10 38 3476 1242 4636

70 1038 3876 1242 4636

71 2837 2837 3394' 3394

72 3876 1038 4636 1242
.

.

I

GR/en |

F2(9) ,
'

s

. ,

*
. . _ _ _ _ _ _ _ _ __ _ _ _ . . _ . _ _ . . _ _ _ _ . . _ . _ . _ _ , . _ . ._ ._ . _ .._...,___.
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NCSS - SetSaLUS PSE55uSI2ATION ANALYSIS 3es4Seegs7mg &am# SsSSIf
-

800BIENT-TIIIE HISTOSIES ,

..

T 3 TIE A-ISIIIENT Y-IIDIRENT 2-IIDIRENT RET IIDIIENT +

SEC LSF-FT LSF-FT LSF-FT LSF-FT

.nnnnnn -3,078g25-01 -1.a. m eco g.SS434S+0s 2.422290+00

4.000000-03 9.SSS242+03 9.3743t2+04 f.842798+00 9.377402+04 .

2.000000 03 1.496242+03 3.190092+04 9.870684+00 3.143499*04

3.000000-03 1.SSS242+03 -9.229389*06 9.888669*00 1.329440+0S

4.nnnnna.03 g.SSS242*03 -3.987749*08 f.884080*00 3.937800+0S

S.000000-03 1.SSS242*O3 -7.200484t06, l.892452+00 7.2tS700+0S

6.0D0000 OP t.SS4992+03 -9.924040+0S 9.934048600 1.12404t+0S
j

; 7.aaaaaa-03 8.SSS242*03 -1.5424S9+0S 9.999847600 1.942440+0S

8.000000-03 9.539492+03 -2.9004S5+0S 9.944348+00 2.100455*04

| 9.000000-03 1.523492403 -2.849488*06 4.916022+00 2.84S848+0Sj ,

9.nnnnnn 02 9.304992*03 -3.7984tA*06 2.033743+00 3.791488*08

t 900000-02 1.599347603 -4.874779+0S 2.047679+00 4.874780+0S

.! 9.200000-02 -S.222570+02 -S.070025*06 2.08924S+00 S.070025*06

' t.'b00000-02 -S.472978+02 -7.339540+0S 2.339074*00 7.338540*06

9.400000-02 -0.498289603 *S.440870*00 2.9728t5+00 4.640870*08

9.SC0000 02 -2.047914603 -0.002592607 2.236442000 1.002S92607

t.annnna-02 -3.847S23+03 -t.9SS430+07 2.303644*00 t.3SS430+07

t.700000 02 -2.23SS70+03 -0.388040+07 2.404SS4*00 1.3tst40+07 2

I.000000-02 -3.544334+03 -1.472558*07 2.44800S+00 f.4724SS*07,

4.ennnnn.02 -3.348047*03 -1.84753S+07 2.599224400 9.64753G+01!

2.anaann-02 -3.37S887*03 -1.794434*07 2.85264S+00 1.714434*07,

I 2.300000-02 -0.827675*03 -1.75304S+07 2.575437+00 f.763048*07 ,

| 2.200000 02 -S.818459*02 -1.780080+07 2.575837+00 9.700010+07 *

g

2.300000-02 1.834203+03 -l.804640+07 2.858059+00 1.804440+07 *

*

! 2.400000-02 4.09775S+03 *0.82745S+07 2.775324+00 1.827864+07 ,

2.eanaan-02 S.033437*03 -1.86498t*07 2.779370+00 1.S$498t+07 gr'

r ' ;.

3.nnnnna.02 4.404337*04 -1.994980+07 3.00796S+00 1.994988+07 ,;

; 3.900000-02 f.327244*06 -2.04060$*07 3.177001+00 2.040849+07 q
'

to i

4.nnannn-02 3.388442+0S -1.986198*07 3.287S29+00 1.944475+07i

4.500000-02 S.82277t+0S -1.00875t+07 3.498275+00 f.890688+07 C I

| S nnnnnn.02 7.884427*05 -1.8437tS+07 3.536890+00 1.844573+07 8 *

|

I S.900000-02 4.808:40+0S -0.603492+07 3.74220S+00 9.402284+07 % F

i 4.nnanan-02 2.493209*06 -3.453944+07 4.022834+00 1.453332007

| 7.nnnnnn-02 -S.01184e+04
-8.809439*07 4.375284*00 1.8084S7+0? F 3,

S.000000-02 2.348849606 -1.939364+07 4.784965+00 1.839694+07 C D
4 J.; .
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DSER Open Item No.'126 '(DSER Section 6.2.1.6)#

,

REDUNDANT POSITION INDICATORS FOR VACUUM BREAKERS (AND CONTROL:

ROOM ALARMS)
i

Appendix A to SRP 6.2.1.1.C, " Steam Bypass for Mark I, II, and III

Containments" requires leakage tests and periodic surveillance.*)
(A post-operational low pressure test should be performed to detect
leakage in the ~ drywell to suppression chamber. For Mark I con-
tainments the acceptance criterion is that the measured leakage

~

is not greater than the leakage that could result from a one inch
diameter opening. A visual inspection should also be conducted at
each refueling outage to detect leak paths.

- fAppendix A also requires that redundant position indicators should
be placed on all vacuum breakers with redundant . indicators and an

,

alarm system in the control room. The vacuum breaker position
indicator system should be designed to provide the plant operators _ ppg'

with continuous surveillance of the vacuum breaker positiond'17he
indicators should have adequate sensitivity to detect valve opening
which would not result in leakage greater than that from a one
inch diameter opening if all valves were at this maximum offs 14__gtsc
We will require the applicant to verify this sensitivit ( Also,

the vacuum breakers should be operability tested at monthly
intervals to assure free movement of the valves.rtl'/

:

To minimize the potential for steam bypass, we will require the
applicant to commit to (1) perform operational testing of the
torus to drywell vacuum breakers once each month; and (2) perform
a leakage test of the drywell to torus vent system at the end of'

each refueling outage. We will include these periodic tests in
"t,

j the Technical Specification. We will also require the applicant''

j to commit to having alarms in the control room for the redundant
| vacuum breaker position indicators. We will report on this matter
) _in a supplement to the SER.
;

J

RESPONSE

FSAR Section 6.2.5.2.3 has been revised to address redundant
position indicators and their sensitivity.

.

I

i -

i

K53/3 126-1'
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rescion chamber pressure. The VRVS vacuum valves are
the supp'en when the drywell pressure falls below that of thefully op
suppression chamber by 0.25 psid.

The VRVS also limits the pressure differentials between the
reactor building and the suppression chamber to less than
3.0 psid through the operation of reactor-building-to-suppression
chamber vacuum relief valves. The two 24-inch valves are fully
open at 0.25 psid and will vent air into the suppression chamber
from the reactor building.

The VRVS operability can be demonstrated by exercising vacuum
relief valves to the open position. Each valve is_ equipped with au A
redundant valve position indicators that indicatetin the main glanaqb
control room. C10:ure ef -erh :1v2 i= te : t:1erence Of -
0.0' inch + ~The. SessWvi.t3 of x hs1%,5 t,34dektsMe* A .

iach st -tu. vshe. ce.AcA b<.. ThePN d4 se 294tp ytaer h o.ot
6.Y.p,wt. pA.t.-hp.adt vectuu I,wAsevs d* M *Ksat .t

n ima. ;. . a.J ta mw
4 ~

] [^$
* ""d

5.2.4 Containment Hydrogen Recombiner System
1 n s er47

CHRS is part of the CACS. The CHRS consists of two redundant
hydrogen recombiner packages, each of which has adequate
processing capacity to control the quantity of the hydrogen and
oxygen postulated to be generated in the primary containment
after a LOCA. The recombiners are thermal recombination type and
are described in Reference 6.2-13.

.

A schematic diagram of one recombine'r package is shown on
Figure 6.2-30. Each hydrogen recombiner package consists of
three modules the recombiner skid assembly, the power cabinet,

~

and the control cabinet. The recombiner skid assembly, which is
shown on Figure 6.2-31, contains the process components. The
process components include flow control valves, canned
motor / blower assembly, gas heater pipe, reaction chamber, water-
spray cooler, and water separator and associated instrumentation.
The gas heater pipe and the reaction chamber are located within
an insulated enclosure that also contains electric heater
elements. The recombiner skid assembly is located outside the
primary containment in the reactor building.

The power cabinet houses the power distribution components for
the recombiner package. The cabinet is located near to its
associated recombiner skid assembly and contains the 480-V power
supply, control transforme,r, blower motor starter, circuit
breakers, control relays, and the silicon-controlled rectifiers

1
(SCRs) that control electrical power to the heater elements.

| 6.2-71.

|

|

!

|
'
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DSER Open Item 127 (Section 6.2.1.6)

OPERABILITY TESTING OF VACUUM BREAKERS

Also, the vacuum breakers should be operability tested at
monthly inter;vals to assure free movement of the valves. Tb
minimize .the potential for steam bypass, we will require the
applicant to commit to (1) perform operational testing of
the torus to drywell vacuum breakers once each month; and
(2) perform a leakage test' of the drywell to torus vent
system at the end of each refueling outage. We will include
these periodic tests in the technical specification.

RESPONSE

(1) H.C.O will commit to perform operational testing of the
torus to drywell vacuum breakers at a frequency of once
per 31 days. This requirement should be included in
the HCGS Technical Specifications.

(2) A leakage test of the devwell to torus vent system will
be performed at the end of each refas/**Af outag e-

.

&

,

* p

!

:

!
!

!
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.' DSER Open~ Item No. 133 (DSER Section 6.2.4.1) !
)4

CONTAINMENT PURGE - SYSTEM

The Hope Creek Generating'' Station drywell air purge inlet and
vent outlet lines are 26 inches in diameter, while the suppres-

One 2-inch-

sion chamber' purge' lines are 24 inches in diameter.
path is provided for the drywell and another isbypass vent

provided for the suppression chamber. _ The valve arrangements |

consist of all isolation valves located outside the primary:

containment for both'the drywell and the suppression chamber
purge systems. However , until the applicant provides the |

i

' information outlined in Section 6.2.4, the valve arrangement
for these systems cannot be properly described or reviewed.

has indicated that an evaluation has been madeThe applicant
against the branch Technical Position CSB 6-4 " Containment
Purging During Normal Plant Operation". However, we find this'

evaluation to be incomplete.

The applicant proposed to use the 26-inch purge lines to periodi-
f cally pe rmit venting of the primary containment during normal

plant operation. We will require the applicant to commit to
limiting the use of the purge system to less than 90 hours per
year while the plant is in Modes 1, 2, and 3 of operation, or

provide justification for use of the system beyond 90 hours.
The applicant proposes to use the 2-inch bypass vent path on
both the drywell and suppression chamber to reduce containment

i pressure during normal plant operation. The applicant has not

indicated how frequently the 2-inch bypass vent paths are to
be used. We are awaiting information regarding the above
ma tte rs from the applicant and will report our findings in a
supplement to the SER.

As a result of the numerous reports on unsatisfactory perform-
of the resilient seats for the isolation valves in con-ance

|
tainment purge and vent lines (addressed in OIE Circular 77-11,

'

[ dated September 6, 1977 ) , Generic Issue B-20, "Contai nment Le a k-
age Due to Seal Deterioration," was established to evaluate the ,

matter and establish an appropriate testing frequency for the.

isolation valves. Excessive leakage past the resilient seats |

of isolation valves in purge / vent lines is typically caused by.

Con-- severe environmental conditions and/or to frequent use.,

sequently, the leakage test frequency for these valves should;

!' be keyed to the occurrence of severe environmental conditions
| and the use of the valves.

i
4

i

! ,

1

| 133-1
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DSER Open Item No. 133 ( Con t' d )

RESPONSE

The penetration details in Figure 6.2-28 have been revised to
show the proper valve arrangements.

FS AR Section 6.2.4.3.2.1 has been revised to limit the 24-inch
and 26-inch containment isolation valves operation in accordance
with the Technical Specification 4 '

5
FSAR Se ction 1.14.1.71.2 has b7en revised.*to include the frequen cy
of operation of the 2-inch bypass ventg . ' The plant operator
will open the 2-inch bypass vent paths if the drywell normal
operating pressure th Technical Specification limit.

. meg ...]e s

$j /f, /f g Y , t Y#
ffpoh'N!$$?";s /.ra J P r**'Id e*/
At HCGS the nitrogen line from the vaporizer connects to the
drywell and torus purge lines. The torus purge line is also
located above the vent header at HCGS but offset from thecenterline of thg header by about three feet.

The nitrogen vaporizer is a steam heated water bath type.
The thermal inertia of the water bath will preclude step
changes in the nitrogen temperature. A self-operated
temperature regulator, with its sensing bulb in the water
bath, is provided to control the steam inlet. The temper-
ature range of the water bath is 115' to 180'F. The normal
nitrogen outlet temperature is 70*F. The HCGS vaporizer
includes controls to stop the nitrogen flow is the temper-
ature drops below 40*F. These two control loops are *

independent of each other. No single failure of a senser,
fuse, power supply, etc. could, therefore, lead to a
nitrogen temperature below 40'F.

The design discussed above provides sufficient assurance
that this cracking problem will not occur in the vent header
or the purge line piping.

Administrative procedures will also be in place to assure
that, if the outlet temperature of the vaporizer dropsbelow 40*F, the system will be isolated.

F65(4) 133-2
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i HCGS FSAR 8/83 1

|
1

'1.14.1.71 Containment Purae System, LRG I/CSB-3 |

1.14.1.71.1 Issue'

Containment purge systems often have small vent lines that are'

used to bleed off excess primary containment pressure during
normal operation. Because the lines provide an open path from
tne containment to the environs, they must be evaluated against
the requirements of Branch Technical Position CSB 6-4.4

;

[ 1.14.1.71.2 Response

The containment inerting and purge system (CIPS) is sized to,

purge the primary containment during refueling operations after
cooldown and cold shutdown. The requirements outlined in BTP CSB

-

6-4 pertain to the use of CIPS during normal power operation.>

During normal operation the 24- and 26-inch containment isolation'

valves will be sealed closed as defined in SRP 6.2.4,
Section II.6.f. They will be administrative 1y controlled to
assure that they are not inadvertently opened.-

i

| To relieve the initial containment pressure buildup caused by the
, temperature increase during reactor power ascension and to reduce

,

pressure as required during other normal operating transients,
the first containment isolation valve from the drywell, may be4

opened under administrative control to permit the use of the
,

; 2-inch vent lines that bypass the second isolation valve,
insert s

The containment isolation valves and the bypass lines are shown
on Figure 6.2-29. -

a

i The following is an evaluation of CIPS with respect to the
I criteria specified in BTP CSB'6-4, when used during normal power

operation to bleed off excess primary containment pressure. The
evaluation is keyed to the Criteria of BTP CSB 6-4.

: |

| 1.14.1.71.2.1 Criterion 1.a

i
4 The reliability and performance capabilities of the containment

isolation valves should be commensurate with the importance to
safety of isolating the system penetrating the primary
containment boundary,

t

j 1.14-58 Amendment 1
i .

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



1

|

|
|

_ - _ . _ _ _ _ _ _ . _ _ _ _ .

- . - . ~ ' 03LP?

freyaency of operahon af the .1 inca bypa s sThe

vent pa%s used u t e.date cocaisment pre.xsure

duriny dormo.J p/a.g operm hob w|// ofetend o n open1Nny
*

e.xperi e n e.e a.+ 1+ css. The op era.+c e w :// open +Ae

h pass Venf pat /s s | [ t /s c. ofny wc.// rsorsna. /A } n c.h y

of ero.|iny , 7ressu.Pe 0.fjorcache3 t|te. }ec.hnica. /
Spee.uNc o. fios /im %

,

d

-



'

HCGS FSAR 6/84
I

In addition to the containment isolation for the main drywell
purge vent line, there is an inlet line to the A train'

containment hydrogen recombiner that connects to the vent line
between the primary containment and the first containment
isolation valve. This line is isolated by two motor-operated
gate valves. All isolation valves receive a containment
isolation signal.

Also connected to the primary containment purge vent line is a
2-inch exhaust line that connects to the vent line between the
two main isolation valves. This line is isolated by the
isolation valve on the purge line and by a motor-operated globe
valve. The valve is normally closed and is maintained closed by
a containment isolation signal. For a detailed evaluation of the
primary containment venting operation against BTP CSB 6-4
requirements see Section 1.14.1.71.

During normal operation, the 26- and 24-inch containment purge
valves are sealed closed except for the inboard valve on the
drywell purge outlet vent line (GS-V024). This 26-inch valve can
be periodically opened to permit venting of the primary
containment to relieve pressure during power ascension from cold
shutdown. All the 26-inch and 24-inch containment isolation
valves will be under administrative control to assure that they
cannot be inadvertently opened. The valve position indicating
lights in the main control room will be checked periodically to
verify that the sealed closed valves remain closed. 7*e //m/ Nog coad'Y''#d
For op saing the a v inca snot ets, isoch eenvatnment isola +;en ave.s
w;// b e. in ace. ore /Ance wiyh the tec)po;ca./ s,oc.c. Mica. Hon S .
To prevent the unlikely event of a containment purge valve being
prevented from closing by debris that could be entrained in the
containment purge lines, the drywell purge lines discussed in
Section 6.2.4.3.2.14 are provided with debris screens. Debris
screens are not provided for the suppression pool purge lines for
the following reasons:

a. There are no high energy lines in the suppression pool. |

b. There is no insulation or other loose debris in the
suppression pool to become entrained in exiting fluid.

The debris screens are designed based on the following criteria:

6.2-52 Amendment 6

-. . . . _ __.
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DSER Open Item No.135 ( DSER Se ction 6.3.3)

L CORE SPRAY AND LPCI IILTECTION VALVE INTERLOCKS

The core spray 'and LPCI (RHR) systems are not designed to
withstand normal reactor operating pressure. Each of the low
pressure lines that interface with the reactor coolant system
has a testable check valve inside primary containment backed up
by a normally closed motor-operated gate valve outside
containme nt. Relief valves are provided in the low pressure
lines to protect against leakage from the reactor coolant
system. An intericok is provided on the motor-operated valves
that prevents their opening until the dif ferential pressura
across the valve is below a specified value. We have requested
the applicant to verify this valve is interlocked so that it
does not open until the reactor coolant pressure is below the
system design pressure. We will report on this item in the
final SER.

RESPONSE

Illustrated in F @ -J M -/ are the present design
and a ;;;;:::C new design for the Hope Creek LPCI injection valve
pressure interlocks.

The present design permits the injection valves to open when
the dif ferential pressure across the valves in equal to or less
than 730 psi. Therefore, the injection valves can open when the
reactor pressure is equal to 1080 psig (ie 730 psi plus the LPCI

pump discharge pressure of approximately 350 psi = 1080 psig). The
NRC has established the position that this arrangement is inaccept-
able because a single failure of the inboard testable check valve
could result in overpressurization of the LPCI low-pressure piping
upstream of the injection valve.

The ;N;Y:;d design wee 44 eliminate 5this single failure
concern by preventing the injection valve from opening when the
pressure downstream of the injection valve is greater than the
design pressure of the LPCI piping upstream of the injection valve.
The pressure indicating switch would have a nominal trip setpoint
(NTSP) of 460 psi. Pressure downstream of the injection valve
would have to be equal to or less than this NTSP before the auto-

, matic or manual open signal would be transmitted to the injection
valve. Therefore, the LPCI low-pressure piping that has a design
pressure of 500 psi could not be overpressurised by injection
valve opening.

.

K53/9 135-1
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DSER OPEN ITEM 136 (Section.6.3.5, 15.9.13)
.

, . -g i

PLANT SPECIFIC LOCA ANALYSIS

The LOCA analyses reported in;the FSAR were for a lead plant |
'

representative of Hope Creek. The applicant has committed to supply
I

plant-specific LOCA an'alyses in a later amendment to the FSAR before
fuel loading. The NRC staff will report the results of its review

|cf the plant-specific analyses in a supplement to this report.

The applicant has included smal'l-break LOCA calculations in FSAR
Section 6.3.3 that were performed for a lead plant representative
of Hope Creek. The applicant has committed to supply plant-
cpecific LOCA analyses in a later amendment before fuel load.
The staff will report on its review of the plant-specific analyses

'
in a supplement to this report.

.

Response

The plant-specific LOCA analysis will be provided in July 1985 and
will. utilize the evaluation model. described in Reference 1 and

' *

cceepted by the NRC staf f in Reference 2.YAe response *o G u * d'84
44027 has b een ps es a rd -fo o-af/c e:d Wh t.s r esp o n s e.*

References

1. " General Electric Company Analytical Model for Loss-of-Coolant
Analysis in Accordance with 10CFR50, Appendix K," NEDE-20566P,

November 1975.

2. Letter to G.G. Sherwood (General Elecric) f rom R.L. Tedesco
(NRC), " Acceptance for Referencing of Topical Reports-20566P,
NEDO-20566-1 Revision 1, and NEDE-20566-4 Amendment 4,"

February 4, 1981.

|

|

.

i
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HCGS FSAR 12/83'
a. .
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.

00ESTION 440.21 (SECT!0N 6.3)
'

The references provided for the ECCS analysis must include
references for the latest model changes and corrections used in
the NCGS analysis.

1

\poded m. dsh 1965ud w,'ItMESPONSE
*he ferrth" I8'**

initiated iaThe HCGS-specific ECCS analysis will be,dels creil:51 ';; t,,e t-'

Ahe LOCA evaluation mo7 ;;;;ter c' ;;00.
20002r??"t!"approvedbytheNRCgh.ri;:t:d'L-amm hscr "CCf 2:21 ;i; th2' It ir :n.

Reference 1Ffee8|$escribedinReference2.
1

Ens 6 at t unu osa s ARC may vyce e ivos c ;11; tic

LOC evalu ion m el whic will be c nsistent with t e
re treme ts of CFR 50, Appendix This ould d onstrat i

.

ak cl ding mperatur margin in the rang of 60 F to 10 00:
nd wi also e availa e for the CGS eva ation

In gust 1 84, Publi Service E ectric a d Gas ill revi e th

r ponse document hich eval ation mo el wil be use If 1
. ,

[t er mot realistic odel is s lected, /he ref cences _plic lad ,

1 he tac!"Aad in the revisto r.se i t w
,

REFERENCES

1. Letter to G. G. Sherwood (General Electric) fromR. L. Tedesco (NRC), " Acceptance for Referencing of Topical
Reports NEDE-20566P, NEDO-20566-1 Revision 1, and
NEDE-20566-4 Amendment 4, " February 4, 1981.

" General Electric Company Analytical Model for Loss-of-2. Coolant Analysis in Accordance with 10CFR50, Appendia K,"

NEDE-23566P, November 1975.

'

,

|

!

440.27-1 Arendment 3
!
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DSER Open Item No.137 ( DSER Section 6.4)
9

,

CONTROL ROOM HABITABILITY

'The st'af f has evaluated the control room doses following a
postul'ated LOCA in accordance with SRP Sec, tion 6.4. Page 6. 4-8

of' the Hope Creek FSAR states that the design-basis LOCA is the
_

worst-case accident scenario for control room habitability. |

The basis, for this conclusion has not been provided in the FSAR. :

Although the amount of radiation released may be lower following |
a design-basis accident (DBA) other than a LOCA, the control room i

dose could- be higher -because of unf avorable building-release- ;

receptor relationships resulting in less atmospheric dispersion '

(higher X/O values). In order for the staf f to complete its
control room dose evaluation, the following information is needed
f rom the applicants radiation release locations for each DBA in-
cluding main steam line f a'ilure outside containment, rod drop i

accide nt, f ailure of small . lines carrying primary coolant outside
'

containment, LOCA-containment le akage , LOCA-ECCS leakage outside
containme nt, LOCA MSIV L leakage , and a f uel handling . accident
and control room X/Q .for each release location. Until this in-
formation is evaluated, these will be open items.

With regard to the applicant taking exception to the X/O determi-
nation method recommended in SRP Section 6.4 and the 1974 Murphy-
Campe . paper, the staf f cannot endorse the method proposed by the'

applicant without wind tunnel tests performed for the spe cif ic
; building-release-receptor relationships of the Hope Creek facility

(open item) . This is because _ of the uncertainties involved in
estimating atmospheric dilution between sources and receptors in
close proximity to major s,tructures.

With respect to toxic gas-protection, the staf f's evaluation in
accordance with SRP Section 6.4, RGs 1.7 8 and 1.95 indicated that
there is no danger ' to control room personnel . f rom toxic chemicals,

; including chlorine, stored onsite or of f site , or transported nearby
i (See Section 2.2.3).

Based upon the doregoing, the applicant has not demonstrated that
the control room habitability systems will adequately protect the
control roan operators 'in accordance with the requirements of
GDC 19 and, there fore , compliance with NUREG-0737, Item III.D.3. 4

I cannot be established.
1 G

%

RESPONSE j
,

The m$ditional information requested by the staff for design basis
accidents' other than the LOCA and the basis for our. conclusion that
the LOCA is the worst case accident scenario has be'en provided in
the attache,d revision to Se ction 6.4. e

f

~F55(4) 137-1

!'

.:
, .
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HCGS

DSER Open Item No. 137 (Cont'd)

As a result of the meeting with NRC on April 10, 1984, it was agreed
that the NRC will independently calculate control room operator doses
for HCGS. If these doses are within GDC-19 limits, no further
justification of our X/Q determination method by way of wind tunnel

| tests will be required

:

o

t

- F6 5 ( 4 ) 137-2

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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system consists of two 100%-capacity trains, each supplied by a
separate Class 1E power system and interlocked with one of the

Each CREF train consists of an outside airCRS/CRRA systems.
connection to the CRS outside air intake plenum, radiation
sensor, tornado damper, smoke detector, outside and return air
dampers, fan, 80 to 85% ASHRAE dust spot efficiency filters,
electric heating coil for humidity control, upstream high ,

efficiency particulate air (HEPA) filter, charcoal adsorber, aThe CREF systemdownstream HEPA filter, and a discharge damper.
may operate in one of the two following modes:

,

A pressurizing mode in which 1000 cfm of outside air is
mixed with 3000 cfm of control room return air before

a.

entering the CREF unit, thus pressurizing the control
'

room envelope above the surrounding space This mode is
an automatic mode following a detection of high

'

airborne radioactivity in the control room normal air
intake.

The operator can override the control room |.

]b. pressurization mode to initiate isolation mode by
manually closing the outside air intake isolation
damper for the operating CREF unit. However, this mode;

Theis not used following a radiological accident.
recirculation (isolation) mode is circulating 4000 cfm
of return air, without introduction of outside air,
through a CREF unit.

I

6.4.4 DESIGN EVALUATIONS

1
-

The control room habitability system is designed with redundancy
;,

|and separation of active components to provide reliable operation |under normal conditions and to ensure operation under accident
The design basis accident (DBA) radiation sourceconditions. |

terms used for control room dose evaluation are in accordancewith NUREG-0737, Item III.D.3.4., Control Room Habitability |

|

Requirements.

6.4.4.1 Radiolocical Protection
.

A detailed discussion of the dose calculation model for control
|
'

room operators followinj ' M p stulated DBA is provided in" hdM'''Ah#M'M-M
!

the '

,. ' #M~ section 6.4.7.u* 9" Z [1_1 G7iILZRI K L T h],[f ,[J'[hLs:

FWTdjdMf,Gfm?'uWE5M Mu''iGWe;icuiGsa -m v,Qs vs d.fa

doses for control room occupincy on a rotating shift basis are
-

shown in Table 6.4-4 and are less than 5 rem to the whole body or;

4

Amendment 26.4-8

1

*
, . - - . - _ - . . - , . - - . , - , - , . . ,_ .3 y_ , , , , - . _ - , , - . . , . , , . . , . - - . . , . , - - . , - , , - , . . . _ . , , . - - - , - - , _ - . ,
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TABLE 6.4-2 ,
.

D6A ACCIDENT ATHOSPHERIC' DILUTION FACTORS -- X/Q
(FRVS EXHAUST)

Time . Wind Wind

Period Speed Direction X/O
(s/m )a

(h) Factor Factor

O to 8 1 1 4.39 x 10-8

8 to 24 0.67 0.88 2.59 x 10-s

24 to 96 0.5 0.75 1.65 x 10-s ,

96 to 720 .
0.33 0.5 7.24 x 10-*

4

e

.

.

.

.

-_ - _ _ _ _ . _ - __ . ..-w-. ---m s - _ _ _ . , . - - - . , , _ - , , - - ,,e,. -..w, --.9 .w,,,
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TABLE 6.4-4
_

T2!A 6 CONTROL ROOM DOSE

Control Room Dose, rem

.026Thyroid

.013Whole-body

.356 ;Skin !

.

4

1-
I

|

|

- - . . . -. . . . . .
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DSER Open Items No. 148 ( DSER Section 9.3.2)
e-,

Postaccident Sampling System, TMI-2 Action Plan Item II.B.3
*

.

^
~ ~ ~ '

The information provided through Amendment _3 was not
sufficient for the staff to complete its evaluation. This
is an.open item.

To meet the criteria of NUREG-0737, Item II.B.3, the guide-
lines of Appendix C to this SER should be implemented. -

RESPONSE
..

* 5'or the information reauested above, see the response tn
question 281.15.

rn a.ddo'Non, th e fo//aw;op in for m a.hn taa s

e sg u e s> + c d in ru.lyd s e.uss ion s ta; % th e. Nge on
~~

13 , i 9 s y .'.

.

'

Th e o n /y ino.e.e.ess,%/c va/ves cw e. /oca feo/
'

in the' R ea.eder /3 ai /diny a. n d
'

aee

dis c.a ss et;/ in FSAR S e.c}r'e n 93.2222.

Hcad krs.einy a f the Ja.mp/c //n e *s
*

,

! dos e. ass ec/ in 3 e.c.h e n 9 3, 2 2 2. p.
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OUESTION 281.15 (SECTION 9.3.2)

The information provided on the Post Accident Sampling System
(PASS) is inadequate to demonstrate compliance with NUREG-0737,
Item II.B.3. Provide information that satisfies the criteria in
the attachment.

.

RESPONSE

Section 9.3.2 has been revised to provide the information
responding to the attachment transmitted with this question.

ional information on the foilbwfng will be provided 'C C '
~

.

o Equipment used t u hip samp1 or offsite analyses

o Time to analyze es ''- |

' '

o Quanti ation methods - _gegepe
o loride analysis

o Cocipliance with GDC19 for PASS sample analysis |

rn add *We n, M C6 S will rnect Zth c Peguirem w t',
oF 6h c i9 anot a discussan s f itc a s eomp ha nic

to i+h 6 h L / 9 su |// be prov|dcol bf Semuep hs pW 4Nge

,
_ ._ .- .

.. . ..

.

|

|
*

. , ;. . -. |

-

|
2 |-

m .e% ,, ,, ~ , '7 4: f ' > = ., ,;
-

'

^' *- 3 %,' - e ,%+-,c e . . , . * *
. ,.

'* 'N' ' , ' ' , . ~
,

. . e.

'~- h ; Amendment.6&|L)f;{hT
- <:'" 281.15-1 . c:' -
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^
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,

1.8.1.97 Conformance to Reaulatory Guide 1.97. Revision 2,
>ecember 1980: :nstrumentation for L:.cht-Water-Cooled i

Nuclear Power P;. ants to Assess Plant and Envircus !
|

~

Conditions Durina and Followina an Accident
|

HCGS complies with the BWR Owner's Group position f
(Reference 1.8-4) on Regulatory Guide 1.97 with the following
clarifications and exceptions:

J
|

Suppression cha'aber spray flow (Type D variable) - Thea.
BWR Owner's Group has recommended not implementing this

.

variable. HCGS has implemented this variable as
Category 2.

b. ,Drywell spray flow (Type D variable) - The BWR Owner's
Group has recommended not implemenhing this variable.
HCGS has implemented this variable as Category 2.

c. Condenser cooling water flow (BWR Owner's Group
recommended Type D variable) - HCGS deviates from the
BWR Owner's Group position on this variable by using
the cooling water temperature rise (delta T) across the
condenser to provide this information.

i i n s erb d y

See Section 1.8.2 for the NSSS assessment of this Regulatory
Guide.

1.8.1.98 Conformance to Reculatory Guide 1.98, Revision 0, March
1976: Assumptions Used for Evaluatina the Potential
Radiolocical Consequences of a Radioactive Offaas
System Failure in a Boilina Water Reactor

| HCGS complies with Branch Technical Position ETSB 11-5,
- Revision 0, July 1981, in lieu of Regulatory Guide 1.18.

:

For further discussion, see Section 15.7.1.
1

| s

1.8-60
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f

The post-accident sampling system (PASS) is designed to provide
specific samples in the event of a loss-of-coolant accident

(LOCA) incompliancewithSr212t:ryCuid;1.07(requirementsforc-accident sampling capability

in -rsem 1. 8. 3 o f NUAEG - o 73 l-
Radiation monitoring of gaseous and liquid process streams is
discussed separately in Section 11.5.

9.3.2.1 Desian Basis

9.3.2.1.1 Process Sampling System

The PSS is designed to provide representative samples of all
process streams related to plant power operation and liquid
radwaste processing.

The system is designed to allow for the collection of data or a
grab sample without hazard to the operator or contamination of
general working areas.'

Sample line size, length, and routing are designed to provide a
representative sample by maintainina turbulent flow.

The PSS is designed to ensure representative sampler from liquid
and gaseous processes in accordance with Regulatory Guide 1.21,
Position C.6.

Isolation valves fail in the closed position, in accordance with
the requirements of GDC 60 in 10 CFR 50, Appendix A, to control
the release of radioactive materials to the environment.
Isolation valves.are provided to limit reactor coolant loss from
a rupture of the sample line in accordance with ALARA provisions,

in 10 CFR 20.1(c) and GDC 60 in 10 CFR 50, Appendix A, to control
| the release of materials tc the environment.

I9.3.2.1.2 Post-Accident Sampling System

The PASS is designed to meet the requirements of Item II.B.3 of
NUREG 0737,:nd _,_;.tery 0;id: ' ??, ": c ic i:n 2. t-__..

|

9.3-5

-

|'

. _ . _ . . _ . . - - - _. _ _ _ _ _ _ _ _ _ _ _ _ _
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A gaseous radwaste storage tank is not part of the HCGS design.
Offgas treatment system radioactivity is monitored downstream of
the offgas system charcoal adsorbers, upstream of the offgas
system discharge valve. This monitor does not provide for sample

removal. It is described in Section 11.5.2.2.6.
.

Sample flow rates to the analyzer and grab sample panels are
designed to provide turbulent flow and to supply a representative
sample. The liquid sample stations have flush and blowdown.

capabilities built into the system to reduce radiation exposure
of the operator to as low as reasonably achievable (ALARA). The
various sample points and design parameters provided to meet the
acceptance criteria are listed in Table 9.3-3.

9.3.2.2.2 Post-Accident Sampling System

Thepost-accidentsamplingsysteqk'(PASS)eh'designedtoobtaine
representative liquid and gas grab samples from the primary4

coolant system and from within the primary and secondary'

containments for radiological and chemical analysis under
accident conditions. The grab samples are subsequently-

transported to the laboratory for chemical and radiosotopic
analysis or shipped offsite for analysis.4

The system design minimizes operating complexities and "in-line"
instrumentation, is modular for maintenance and contamination

, control purposes, and is compact in size to reduce the amount of
shielding required. The system can be used to provide samples
under all plant conditions, ranging from normal shutdown and
power operation to post-accident conditions.

Figures 9.3-5 and 9.3-6 show the piping and instrumentation
diagrams and the logic diagrams respectively for the PASS. The'

equipment includes isolation and control valves, piping racks,
shielded sample stations (gas and liquid), liquid chillers, and
control panels for the sampling stations and the isolation
valves. The seismic category, quality group classification, and
corresponding codes and standards that apply to the design of the
PASS are as shown on Table 3.2-1. Demineralized waterV nitrogen

,

gas and tr:::: ;: are provided as support systems for the PASS. )

anaf

9.3-9 Amendment 2

.

- , .- - * . . _ _ , - - , . , , - - - - --<-,...~_..-----w"..--.-,--- .- ,.-,..- ,.-,e- . . , . , - -----e, - - - - , e- 4e-



. . . _ _ _

:
i

i- '

HCGS FSAR 10/83

plate.- As reactor pressure decays, low pressure-

coolant injection-(LPCI) is initiated into the
core region. This water volume supplies more
coolant than is boiled off by the decay heat.

)( This excess water will. flow down parfthe core, up
through the jet pumps, and out through the

.

postulated break, assuring a representative sample
4 at the sample-point.

.

To ensure a representative liquid sample from the jet
pumps at low (<1%) power conditions for small break or
non-break events, the reactor water level will be
raised to the level of the moisture separator when this'

action is not inconsistent with station emergency
procedures. This will fully flood the separators and
will provide a thermally-induced recirculation flow
path for mixing.

Samples will be taken from the reactor via the jet pump
pressure instrument lines as long as possible. This,

! allows a more direct and therefore faster response to
core conditions. Upon decay or loss of reactor;

pressure, the jet pump sample point is lost, and the
RHR loops sample points must be employed for sampling.
Reactor coolant and/or suppression pool samples may be
taken from the RHR sample lines, depending on the mode
of RHR operation. These modes are:

1. LPCI: Suppression pool water is injected into the
core, flows up through the jet pumps, and back to
the suppression pool via the postulated break.
The system will be operated for an estimated 30
minutes minimum prior to sampling of the
suppression pool water to ensure that a
representative sample is obtained at the sample-
taps.

!

'
2. Shutdown Cooling: The RHR system, aligned in the

shutdown cooling mode, provides cooling and
| circulation of reactor coolant through the core,

resulting in a representative sample at the RHR
sample taps.

,

3., Suppression Pool Cooling: The RHR system, aligned
in the suppression pool cooling mode, provides,

; cooling and circulation of the suppression pool

.

9.3-12 Amendment 2
,
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water. The system will be operated for. an
estimated 30 minutes minimum prior to sampling of
the suppression pool water to ensure that a
representative sample is obtained at the RHR

|sample taps.
.

These sample lines tap off upstream of the first
isolation valve in the RHR system sample lines at the
discharge of each RHR heat exchanger.,

)
9.3.2.2.2.2 Isolation Valves and Sample Lines |

1

'

Containment isolation for the drywell/ suppression chamber gas
)( sample line the jet pump instrument liquid sample line, and the '

gas / liquid sample return lines is provided by the isolation 1

valves noted in Section 9.3.2.2.2.1. System isolation for the
RHR liquid sample lines is provided by the isolation valves
discussed in Section 9.3.2.2.2.1. All PASS isolation valves in
the reactor building are environmentally qualified for the
conditions in which they must operate.

The gas sample lines are heat traced to prevent precipitation of
moisture and the resultant loss of iodine in the sample lines.i

'

Sample line routings are as direct and short as practical.
Recirculation flow rates in the liquid sample lines are
maintained in the turbulent flow regime.

The liquid sample lines have top or side takeoff taps to minimize
the possibility of line plugging.

Primary containment gas / liquid sample lines and secondary
containment gas sample lines are designed Seismic Category I up
to and including.each lines' piping-to-tubing reducer which is4

located immediately downstream of the rc triction orifice. All'

sample lines beyond the piping-to-tubing reducers conform to
quality group D, meet the requirements of ANSI B31.1, Power

,

Piping Code, and are non-Seismic Category I. All isolation !

valves are located in the Seismic Category I portion of the <

sample lines. I

|

|
1

.

9.3-13 ' Amendment 2
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PASS control instrumentation is installed in two control panels
mounted side by side. One of,these panels contains the
conductivity and radiation level readouts. The other control
panel contains the flow, pressure, and temperature indicators,
and various valve controls and switches. A graphic display is
provided directly on this control panel which shows the status of.
the pumps and valves. These panels are located directly outside
the PASS room to minimize operator exposure while operating the
PASS.

The PASS isolation. valve control panels are located adjacent to !
the PASS control panel outside the PASS room. Once the MCR
permissive keylock switch *is activated, the isolation valves can
be operated from the these panels. Valve status indication is
provided on the control panels; 100% closed valve status signals
are provided to the computer. The valves close if the MCR
permissive is removed. -

!

l

I9.3.2.2.2.5 Gas Sampler
|

*

t

The gas sample system is designed to operate at pressures ranging
from sub-atmospheric to the design pressures to the primary |

,

containment one hour after a LOCA. The gas samples may be passed |
through a particulate filter and silver zeolite cartridge for '

determination of particulate activity and total iodine activity
by subsequent spectroscopic analysis. A radiation monitor is
mounted close to the filter tray to measure the activity buildup
on the cartridges. Alternatively, the sample flow bypasses the
iodine sampler, is chilled to remove moisture, and a

/3' )6 milliliter grab sample can be.taken for determination of
gaseous activity and gas composition by gas chromatography. The 1

gas is collected in an evacuated vial using hypodermic needles. j
When purging the drywell and suppression chamber gas sample lines
to obtain a representative sample, the flow is returned to the
suppression chamber. During purging of the secondary containment
line and when flushing the sample panel lines with nitrogen, flow
is returned to secondary containment. The sample station design

1 allows for sample gas or nitrogen flushing of the entire sample
panel line downstream of the four-position selector valve. This
capability will minimize cross-contamination between the various
samples.*

9.3.2.2.2.6 Liquid Sampler |
.

.

The liquid sample system is designed to operate at pressures from
-0 to 1150 psi. The design recirculation flow rate of 1 gym is!

9.3-15 Amendment 2i
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sufficient to maintain. turbulent flow in the sample line and
serves to minimize cross-contamination between samples. The
recirculation flow is returned to the suppression pool. The
liquid sampling system is designed to allow demineralized water
flushing of the system lines from a point in the piping station
through the sampling needles.

9.3.2.2.2.6.1 Diluted Liquid Sample g

The. smoU Volu*f-
,kFt liquid samples are taken into 15 milliliter septum bottles
mounted on sampling needles. In the sampling lineup, the sample
flows through a conductivity cell (0.1 to-1000 micromhos/cm) and
through a ball valve bored to 0.10 milliliter-volume. After flow
through the sample is established, the ball valve is rotated 90
degrees, and a syringe is used to flush the sample and a measured
volume of diluent (generally-10 milliliters) through the valve
and into the sample bottle. This provides an initial dilution of
up to 100:1. The sample bottle is contained in a shielded cask
and remotely positioned on the sample needles through an opening;

in the bottom of the sample enclosure.
,

9.3.2.2.2.6.2 Non-Diluted Liquid and Dissolved Gas Samples |,

( of indiV|dul 3Pec5CS
Alternatively, the sample can be diverted through a 70 milliliter
holdup cylinder to obtain de ressurized samples of primary
coolant gas and liquid phases. A coolant sample is circulated
through a holdup cylinder, the cylinder is then isolated and
contents circulated through a. oo p, -- ' - ' - * - - - - - - - - - ' "'- :
rent of inert krypterc- The' gases are vented to an evacuated

gas collection chamber, and a raction of the gas is expanded
into a sample vial for analysis by gas chromatography. dpbe

'

cencentratie- af k ypter ir th: er ple 1 a;;d te celculat the --

fr;: tion of the diece!"ed ; e-e rece"ered. The krypten 1:: _

-

: r;;e :: : etrippin; ;ent et le" ; ::n::nt :tiene. fTen y{fiirt 4])milliliter aliquots of degassed liquid can then be taken for
offsite (or onsite depending on activity level) analyses which
require a relatively large undiluted sample. This sample is
obtained remotely using the large volume cask and cask positioner

i

through needles on the underside of the sample station enclosure.

9.3.2.2.2.7 Piping and Sample Station Ventilation |4

: The sample station enclosure will be vented into the piping
station area. The ventilation rate required for heat removal and
proper sweep velocity during operation is about 40 scfm. A

9.3-16 Amendment.2 |
1
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pressure gauge is attached to the sample station enclosure to
monitor the pressure differential between the enclosure and the
PASS room. The pressure differential will assure the operator
that airborne activity.in the sample enclosure will be swept into
the piping area.

The pip'ing area is vented into the auxiliary building radwaste
area exhaust system discussed in Section 9.4.3.2.2. The nominal
exhaust rate is 200 scfm.

Any potential liquid leakage in the piping station area will be
collected and processed in accordance with Section 9.3.3 and
11.2.2 respectively.

9.3.2.2.2.8 Sample Station Sump |

The sample station is provided with a bottom sump to collect
liquid leakage. This sump can be isolated, pressurized, and
discharged into the sample station liquid return line to the

,

suppression pool.!

|

9.3.2.2.2.9 Sample Handling Tools and Transport Containers |
'

Appropriate sample handling tools and transporting casks are
used. Gas vials are installed and removed by use of a vial
positioner through the front of the gas sampler. The vial is
manually lowered into a shielded cask irectly from the

% positioning tool. This allows the o . tor to maintain a
distance of about three feet from the u'nshielded vial. The cask
provides about 1-1/8 inches of lead shielding. A 1/8-inch
diameter hole is drilled in the cask so that an aliquot can be

; withdrawn from the vial with a gas syringe without exposing the
analyst to the unshielded vial.

,

: The particulate and iodine cartridges are removed via a drawer
arrangement. The quantity of activity accumulated on the

| cartridge is limited by controlling the line flow using a flow
orifice and by timing the sample duration either manually or by'

use of preset timer. In addition, the radioactivity level is
monitored during sampling using a radiation probe installed
adjacent to the cartridge. These samples will be limited to
activity levels that will not require shielded sample carriers.

|
,

! 9.3-17 Amendment 2
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concentrations are monitored by one of two-
hydrogen / oxygen analyzers. Toe c.om4 vsNb/c <=as

. -

. Analyzers ca e. discussed in s eedibn (a. 2 . .S~. .?. f
3. Dissolved gases (e.g., H ),. chloride-(time3

allotted for analysis subject to discussion
below), and boron concentration of liquids.

Total Dissolved Gas analysis will be performed by
the method recommended by the BWR Owners Group and
GE (as discussed in FSAR Section 1.8.1.97).

Chloride analysis will ,lme performed by Ion
Chromatography, Boron by Specific-Ion Electrode.

4. Alternatively, have inline monitoring capabilities
to perform all or part of the above analyses.

Inline monitoring capabilities (radiation monitors and
conductivity cell) are discussed in Section 9.3.2.5.2.

HCGS will have the capability of sending samples
offsite. J.r s. ivemem.. Jill ha ==de eith e'Faita C

''f:rilitia= ta parfere analy::: nd :n ;preprist: -

rhipping c==k will 5: ebtain;d prier tr -are 1;;d.* -
InseN C. y

c. Reactor coolant and containment atmosphere sampling
during postaccident conditions shall not require.an
isolated auxiliary system (e.g., the letdown system,
reactor water cleanup system) to be placed in operation
in order to use the sampling system.

Isolated auxiliary systems are not required for PASS
operation. The PASS is described in Section 9.3.2.2.2.

d. Pressurized reactor coolant samples are not required if
the licensee can quantify the amount of dissolved gases
with unpressurized reactor coolant samples. The
measurement of either total dissolved gases or H, gas
in reactor coolant samples is considered adequate.
Measuring the 0, concentration is recommended, but is!

j not mandatory.

! The method of gathering pressurized and non-pressurized
reqactor coolant samples is discussed in
Section 9.3.2.2.2.

!

e. The time for a chloride analysis to be performed is
| dependent upon two factors: (a) if the plant's coolant
1 water is seawater or brackish water and (b) if there is
i only a single barrier between primary containment

|
systems and the cooling water. Under both of.the above

L

9.3-20 Amendment 6;-
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.

conditions the licensee shall provide for a chloride-

analysis within 24 hours of-the sample being taken.
For all other cases, the licensee shall provide for the-

analysis to be completed within 4 days. The chloride
~

analysis does not have to be done onsite.

-A chloride analysis will'need to be performed within'4
-days of the sample being taken because 1) the plant.has
brackish coolant water and 2) two barriers are provided
between primary containment systems and the cooling
water (see Figure 9.2-3).

f. The design basis for plant equipment for reactor
,.

coolant and containment atmosphere sampling and
analysis must assume that it is possible to obtain and
analyze a sample without radiation exposures to any
individual exceeding the criteria of GDC 19
(Appendix A, 10 CFR Part 50)'(i.e., 5 rem whole body,
75 rem extremities). (Note that the design and
operational review criterion was changed frcm the
operational limits of 10 CFR Part 20 (NUREG-0578) to
the GDC 19 criterion (October 30, 1979 letter from'

H.R. Denton to all licensees).)

The PASS radiation shielding design will be in
accordance with Section 12.3.2.2.6 to keep personnel
exposures as low as practicable and within the limits
established by GDC 19.

;

1 g. The analysis of primary coolant samples for boron is
required for PWRs. (Note that Revision 2 of Regulatory
Guide-1.97 specifies the need for primary coolant boron
analysis capability at BWR plants.)

HCGS will develop a procedure for Boron analysis
'r____2__; 2. 22 CA :: 2: prior to core load.

h. If in'line monitoring is used for any sampling and
analytical capability specified herein, the licensee
shall provide backup sampling through grab samples, and
shall demonstrate the capability of analyzing the
samples. Established planning for analysis at offsite
facilities is acceptable. Equipment provided for
backup sampling shall be capable of providing at least

9.3-21 Amendment 6
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. Sample aliquots are taken from the septum bottles.for
- analysis or further dilution. Aliquoting and transfer

will be performed using shielded containers, or behind
a lead brick pile. Calibrated hypodermic syringes will )
kHf used for.aliquoting the: higher activity samples. !

c
.

Tongs or other holding / clasping devices will be 1

available for holding the sample bottle during the i

.! transfer and dilutions to reduce hand and body 1

exposure. Unless prohibited by the intended analysis,. |
'

dilutions.will be done using very dilute.(about 0.01N)4

nitric acid as the diluent to minimize sample plateout
problems. '

;

Primary coolant samples obtained from the sampling
; station are diluted by a factor of 100 (0.1 ml coolant
'

diluted to 10 ml). Under severe accident conditions, a-
calibrated syringe would be used to'obtain an aliquot
for this sample for further dilutions. At the maximum
expected primary coolant activity level (3 Ci/cc), a

'

dilution factor of 1 X 10s would be required for gamma
spectroscopy.

inserU $ %;

f. n,___m __.._m,__ , u. 4 4#4,i inn.i 2 4 i .. 4 -. ____,_ _4 ,' 'ITa l'.TT!".' T_? i .72 4 ;".* ;;;i _m 'Ill2-TZZ~? Z1 Z TEEI t-
-

- .

~~ ~ ~ 3 _ T - - ' .; o_ .".7 ;i !. . _;__ , S _C ; i!'l I _ T ' ', ' ' ''. . ' ' I ' ' " """ ' ' '" ''.

_ ....... unutiu6-u au ma -3 . . ., w s . ..

; ;1 1: :::il:51e f-a= tha --- 'r -'-tie ;_.. - :::' '-7 _

: f:: :: !yric of : rgic: i n t.'. 10-? to 10 : Ci/cu ---
'

r:n ;.' Thus, useful samples may be obtained from the
post-accident sampling station for coolant activity4

1evels ranging from design basis accident source terms<

to well below the maximum level that can be tolerated
at the normal reactor sample station.

.

j. Accuracy, range, and sensitivity shall be adequate to
provide pertinent data to the operator in order to
describe radiological and chemical status of the
reactor coolant systems.

| 2ns erl 81,
! 1. Offsite provisions for chloride analysis will be

accurate 10 percent over the range 0.5 to 20 ppm
and t0.05 ppe below concentrations of 0.5 ppe.

Pgble. 9.fc. 7 13f 8 '~""$* ""d O'C"'' M
~

2-
onsac o.nalysis .

2. Onsite chloride will be determined by Ion
Chromatography.A No radiation damage is |

anticipated with resins based on experience
j developed at Battelle. Resins are conventionally

9.3-22a Amendment 6
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l.n.s.e.t.t. A1.

Gross activity measurerements are accurate within a factor of 2.
m

The onsite radiological and chemical laboratory facilities are
equipped with gamma spectral analysis equipment to quantify the
radionuclides present in gas and liquid samples. Shielding is
provided for the radiation detectors to minimize the effect of
background radiation. Initial dilutions are performed in the
process of taking liquid samples at the sample stations. Any
additional dilut~ ions required will be performed in the laboratory
fume hood behind a lead brick pile.

.

- .- r -
If the levels of noble 3ases in the ambient atmosphere
surrounding the detector are high enough to cause significant
interference or to overload the detector, a compressed air or
nitrogen purge of the detector shield volume will be maintained.

:-

.

, -

. f!.S.E.E. . .k1

The~ analytical methods selected by HCGS were based on research
done by NUS, Exxon Nuclear, General. Electric, and EPRI using the NRC'

Standard Test NMrix~.
~

.
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on the reasonable assumption that chloride ~ level
in the primary coolant will generally be below
10 ppm. SensiWi. be in o.c:or&uace wie
'EPLt ' H P-35ES h will

,

.

3. A combination electrode will be used to measure
the pH of coolant samples. Testing performed by
GE has verified that expected levels of!

irradiation result in a shift of less than 0.3 pH
-units..

4

4. The boron determination is made on a 1:100
dilution of reactor water, the 5 m1 sample
radiation level is on the order of 30 R/hr at 1 cm
two hours after the accident. The total dose to
the fluoroborate electrode during the analyses
sequence will be on the order.of tens to hundreds
of rads. The level of exposure is not anticipated
to have any significant effect on the accuracy of
measurement or operating lifetime of the probe.

5. The post-accident sample station is equipped with
a 0.1 uS conductivity cell. The conductivity

.

,

meter has a linear scale with a six-position range
of 0-3, 0-10, 0-30, 0-100, 0-300 and 0-1000 uS

1

when using the 0.1 uS cell. This conductivity
measurement system will be used to determine the

i primary coolant or suppression pool conductivity.
-During normal operation the BWR technical!

'

specifications require maintaining the primary
coolant below 1.0 uS/ca, and conductivity,

measurements are the primary method of coolant
chemical control.

*
,

| Conductivity measurements are, of course, non-
; specific, but they serve the important function of

indicating changes in chemical concentrations and'

! conditions. Perhaps even more important, in the
case of the BWR primary coolant, the conductivity;

measurements can establish upper limits of
possible chemical concentrations and can eliminate
the need for additional analyses.

1 .

'

The conductivity measurement can also be used to'

bound the possible range of pH values.!-

| '

!

|

f
9.3-22c Amendment 6
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9.3.'2.6 SRP Rule Review
i ,

In SRP Section 9.3.2, Revision 2, Acceptance Criterion II.5.as

implies thatVthe PASS should have th.e capvoility.for. verifying
dissolved oxygen concentrationiin the reactor coolant. The PASS
was designed prior to,the issuance /of SRP;Section 9.3.2,
Revision 2, and Regulatory Guide 1.97, Revision 2, which both now
call for verification of dissolved oxygen.r<

,

'

In. sert 8- ~

fter a December 12, 1983 meeting between the NRC staff and G
personnel, the NRC staff concluded that,the accuracy guidelines
for the measurement of total dissolved gas could be relaxed, and
that the dissolved oxygen ~ measurement is not necessary. The
concentration of total. dissolved gas in the. reactor coolant will fbe based solely on the readings.from the pressure transducer in
lthe gas collection' chamber *before and after the expansion of the
dissolved gar.into that chamber. ?h'e concentration of dissolved k
hydrogen will be inferred-fronc the c'oncentration of total I

di'ssolv9d gas. These conclusions are described in a letter dated
January 18,: !984 to D.G. Eisenhut of the NRC staff from
G.G. Sherwood of GE. -+

-
,

_

y 1 ;

!9.3.3 ' EQUIPMENT AND FLOOR DRAINAGE SYSTEMS

The plant equipment and floor drainage systerjs consist of the.

radioactive and nonradioactive waste drainags and collection
systems. . The radioactive and nonradioactive' drainage sy' stems are
segregated to prevent transfer of radioactive contamination to
the nonradioactive, liquid wastes and uncontrolled access areas.

The nonradioactive: waste drainage systems consist of the normal
waste, oily waste,fchemical (acid / caustic)'wa'te, sanitary, ands
plant storm drainage systems. The radioactive' waste drainage,

systems consist of the clean radwaste,(CRW)',,dfrty radwaste
'

(DRW), high conductivity radwaste (ARW), decontamination radwante
(DECRW), detergent radwaste (DERU), and oily radwaste (ORW)
drainage syste~ns. All of the radwaste drainage systems shown in
detail on Figure 9.3-7 collect and transfer potentially
radioactive liquid wastes.

The equipment and floor drainage systems are provided throughout
the plant to collect liquid wastes from their sources and
transfer them to sumps or tanks following selective collection.

.

-
.

1

1

9.3-26 Amendment 5-
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TAOLE. 9.3-7

RAeme wo Acc o e.Ac.y reo g. oMSin AMA WSES

AEhLYSIS BOUIPMENT SUITABILITY METBOD RANGE & mamma =y

,

1. Chloride Dianax 2020-I Recommended by Ion Chraumatography 0.5 to 20 ppm T. 10e

EPRI (MP- 3513) < 0.5ppur .05 ppm

2. Conductivity G E MS$ Verified by ERC Direct measurement 0.54 to 2.0 ans *_ lot
Conductivity arman Study and by la-line > 2.0.ans.t 204
IIeter GE Conductivity cell

-
.

3. Radi h ical G E Detector Rec h . by Gesuna Spectroscopy Within a factor of

Gross Gesume Multichannel EPRI (BP-3513) two across the

Isotopic entire range

4. pe pa sister Recomumaded by Potentiometry with 5 to 91 0.3 pm tanits
EPRI (MP-3513) glass Electrode < 5 or > 9 ?."0.5

5. Moran Selective Ian Roccamended by Potentiometry 50-10001 50 pgan
Electrode EPRI (NP-3513)

6. Dissolved G E FAS,5 Verified by G E G E PASS system < 400 oc/kg as

Gas Nameurement & Accepted by tbe I W by BIE
Inc conners group and

accepted by the ERC

,

'

.
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DSER Open Item- No. 157 ' ( DSER Section 9.5.1-4.e )

-REPORT ON CABLE CONCENTRATIONS

' Safety-related cable trays outside ' the cable spreadingi room are
not ' provided with automatic ' water suppression systems. - The
staf f is concerned _ that the level of fire protection in areas-
containing high concentrations of cables and cable trays is not
. adequate. -Without the added benefit' of an automatic sprinkler
system .in these areas, - the high f uel load in' the form of
-concentrated ~ cable _ trays could lead to: a sevore fire exposure
that may ultimately threatwo safety-related : equipment in other
areas. The staff-will require the applicant - to provide auto-
matic sprinklers in accordance with the guidelines in Section

~ C. S.e of . BTP. CMEB 9.5-1.

RESPONSE

Fire- Areas / Fire Zonesf with six (6) or more cable- trays within
ten (10) < feet of each other were reviewed. - The concerned area
of cable concentrations are bounded by walls or a reduction in
cable concentration for at least- ten ,(10) fee t. In fire zones
where cable tray . distribution was- considered to be evenly
distributed by a qualified fire protection engineer, the entire
floor area of the zone was used. In ~ order to gage relative - fire
severities, an equivalent fire severity of the cable concentra-
tion' was detennined .

The total heat content of fully loaded cable trays in the area
bounding the concentration was ' determined (refer to FSAR Appen-
dix 9A, for cable heat content). This was divided by the area
of cable concentration, as defined above, to determine the
equivalent fire severity of the cable concentration. Electrical
cable in conduit , . covered cable trays or enclosed raceways were
not considered as contributing to the fire load. All trays

~

were considered to be filled to maximum capacity regardless of
actual fill.

All areas of cable concentration were reviewed for accessibility
and the capability to manually suppress a fire. Changes, inclu-
ding adding suppression systems, improving access for manual fire
fighting and reducing in situ combustibles were recommended.

i Areas of cable concentration with an equivalent fire severity of
2 (3/4 hour), were reviewed closely forgreater than 60,000 BTU /ft'

possible addition of suppression systems or cable tray -covers, if
conditions warranted. A13 areas of cable concentration ~ with an,

2 (1 hour); equivalent fire _ severity of greater than 80,000 BTU /f t
were covered by an automatic suppression system except in two4

cases where manual fire fighting was considered adequate. Sup-:

! pression systems, when added, are automatic preaction sprinkler
systems over cable concentration areas ~ per NFPA 13.

|

.

'G-72/4-1. 157-1
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DSER Open Item No. 15 7 (cont'd)

F "- ' To test the' above criteria, BTP CMEB 9. 5. l. criteria of seven
horizontally stacked,: 24 ' inch wide trays, filled to maximum
capacity , were analytic ally placed . six inches from a wall- (a

, typic al HCGS configuration ). This yielded approximately 80,000
2 assuming theg; contained' all control cable and 'approxi-BTU /ft

mately 60,000 BTU /f t with a mixture. of control, instrument gnd-

powe r ' cable. Therefore, since all. areas above 60,000 BTU /ft
_were.rev ewed, this definition is a conservative approach toi

comparing and evaluating cable concentration.
!

: All- areas were reviewed for ef fect of - the cable concentration
fire on safe shutdown. There are no adverse ef fects on redun-
_ dant safe shutdown equipment or cable due to a fire in any one

i zone. Refer to discussion on safe shutdown in Appendix 9A.
~

As the postulated ' fire event is considered to originate on or
near the floor, . fog nozzles can be- used to control and extin-

'

4

guish the fire at the point of origin. The capabili ty to c ove r
,

-all trays with an ef fective hose stream was also reviewed.
A fog nozzle can be used to reach high cable trays when adjusted
for narrow fog.;

Attached are Tables . 9. 5-N ER-157-1, 9. 5-DS ER-15 7-2 and
? 9. 5-_DSER-157-3 which summarize - cable ~ concentration areas in IE

buildings and' areas. Also . attached are raceway drawings showing
each cable tray concentration and its bounding area which is
-outlined in orange. De sig n ch a nge s are be ing i ni ti a ted ' to acc om-
plish the recommendations made therein.

A t tac hme n t 1. ~ Table 9. 5-DS ER-157-1, Auxiliary Bulldi ng --

Radwaste/ Service Area

2. Table 9. 5-DS ER-157-2, Auxiliary Building -4

Control /DG area

3.- Table 9. 5-M ER-15 7-3, Reac tor Buildi ng

4 Raceway Drawings, Auxiliary Bullding -
Radwaste/ Service Area (see attached list #1)

5. Raceway Drawings, Auxiliary Building - '

Control /DG Area (see ' attached list #2)

6 Raceway Drawings, Reactor Building
(see attached list #3 ) .,

t

i

G-72/ 4 -2 157-2
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Attcchment 4.

,

HCGS

'

AUXILIARY' BUILDING-RADWASTE/ SERVICE AREA

Dwg. No. Sheet No.. Revision

17E-173 2- 0 -

11E-1734-0 -

13E-173 6-0 -

14E-1752-0 -

E-1754-0 1 ~11

14E-1756-0 -

12E-17 67-0 -

7- E-1769 -0 -

;

,

f

|

4

G-72/4-3

;-

- -. .
.o.,-- - _ . .- - . . - _ . . ._ _.. . . _ , . ., __.-
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Attcchment 5+
..

.,

HCGS

AUXILIARY BUILDING - ~ CONTROL /DG AREA,

.

Dwg. No. Sheet No. Revision

E-1651-1 2 22

E-1652-1 1 17

E-1653-1 15-

'

E-1654-1 4 10

E-1661-1 2 19

E-lb62-1 1 23

E-1663-1 1 15

E-1664-1 10'

E-1665-1 14-

E-1672-1 13-

f

E-1673-1 14-

E-1675-1 12-

E-16 7 6-1 - 10

E-1682-1 14-

E-1683-1 - 16

E-1685-1 12-

E-16 8 6-1 11-

'
.

G-1/14-4

,

+ , , ~ , - , ,, , - -n ,. .,,. ---,- -.-- n,- + ,- -,e -



Attechment 6,

' HCGS

REACTOR BUILDING

Dwa. No. Sheet tp. Revision

E-1511-1 2 23

E-1512-1 14-

E-1513-1 1 13

. E-1514-1 1 8

E-1515-1 1 8

E-1516 -1 6-

E-152 3-1 1 13-

E-1524-1 9-

-E-1525-1 11-

E-1531-1 2 21

E-1532-1 1 15

E-1533-1 1 10

E-1535-1 9-

E-1543-1 1 14

E-1544-1 8-

E-1545-1 5-

E-1555-1 1 10

E-1563-1 1 13

E-15 6 5-1 10-

E -15 6 6 -1 1 7

E-15 6 6-1 2 5

E-1571-1 2 20

|E-1572-1 15-

E-1573-1 1 12

E-1574-1 4-

.G-72/4-5

a



Attachment 6
. Pcge 2

HCGS

REACTOR BUILDING-(cont'd)

Dwa. No. Sheet No. Revision

E-1575-1 5-

E-15 83-1 1 10,

-

8E-15 86-1 -

E-1591-1 2 20

16E-15 92-1 -

E-15 9 3-1 1 12

8E-15 95-1 -

J

E-1596-1 9-

E-1611-1 2 17

14E-1612-1 -

E-1613-1 1 12

E-1631-1 2. 16
2

15E-16 3 2-1 -

4

*

t

a

!

e

i

'

i

i

G-72/4-6<

1

&

._7 . gm _ . e. - . - ,. ,, - , . . , - . , , - . , - , , - - . - . , - . . . - , - . . , -.-e , - . , , - , , . . , . _ - - . ,-,
-
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TABLE 9.5-05ER-157-1 Page i of 2

AUXILI ARY SUIL911gG - RA0is4STE/ SERVICE AIEA

Cable
Concen- -

Elect Cable Trey Manual Fire tration Effect
item Dug. Concentration Accessibility Fighting Capability Fire Load On Sefe

2llo. Area llo. Description (Alsle Space) For Trays (Stu/Ft ) Shutdown Cameent

i

i i El. 77'-0" E-1732-0 2-IE tray stacks Good Iterginal. Hav ducts, 78,500 leone - Provide sprinkler
Room 3204. E-1734-0 of 4 trays, cat volk & arrange- system. Co d ine with
Elect access. E-1736-0 One tray stack ment of trays make adjacent item 2 of

Areas 71, 72 turns up through It diffleult. control /DB area.
and 73 colling.

'

2-48cn IE tray
stack of 4

; and 5 trays
I-4lon IE tray

I stack 2 trays

| 2-4 ton IE risers
that go from,

! tray stack doun.
.

2 El. 102'-0" E-1752-0 1-lE-tray stack Good Yes 68,500 leone leanuel fire hoes
Room 33I4. of 4 trays adequate because of
Elect access. 1-Ilon IE tray good accessibility
Area 73 stack of 4 trays and arrangement of

I-lE group of 4 trays.

vertical risers

i 3 El. 102'-0" E-1754-0 2-lE tray stacks Good Yes 69,000 lione Manuel fire home
Room 3342. of 4 trays each. d ; :t. because of

i Hot water One tray stack accessibility and .

heater room. turn up through arrangesent of trays.
Area 72 ceiling

4 E l . 102'-O" E-1754-0 2-lE tray stacks Good Yes. Trays are above 48,000 leone Manuel fire hose ],

; Room 3302. E-1756-0 of 4 trays each suspended ceiling. adequate.
4 Corridor.

Area 72 & 73
4

Ol81H 06/29/94
'

_ _ _ _ _ _ - _ _ _ _ _ _ _ _ -
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TAllt.E 9.5-OSER-157-1 Page 2 of 2

AUXil.l ARY DUILDlIIC - RADidASTE/ SERVICE AfEA

Cable
Concen-

Elect Cable Tray Manual Fire tration Effect
item Dug. Cweentration Accessibility Fighting Capability Fire Load On Safe

2llo. Area llo. Description (Alsie Space) For Trays (Btu /Ft ) Shutdown ret

,

5 El. 102'-0* E-1754-0 |-lE tray Good Yes. Trays are loca- 63,000 leone Manual fire hose
i Rooms 3304 & Sht I stack of ted above suspended adequate because of
' 3303. E-1756-0 4 trays gypsue board colling. good accessibility and

Janitor rm & Access panel is arrangement of trays.
Men's follet. provided in ceIIIng.

Area 72 1 73

G El. 124'-0" E-l?67-0 2-|E tray Entrance to plo, because of acces- 75,000 leone Provide sprinkler

Room l'.25. E-l?69-0 stacks of area from sibility problem. system with adjacent
Elect access. 4 & 5 trays control area is Item 7 of control /DG
Area 72 & 73 each which turn blocked area.

down thru floor.
4-Single IE trays

;

i

4

i

e

Cl!lH 06/29/04
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TABLE 9.5-OSER-157-2 Page I of 5

AUXILI ARY BUILDilIG - CONTHOL/DG AfEA

Cable
Concen-

Elect Cable Tray Menval Fire tration Effect
Iten Dwg. Concentration Accessibility Fighting Capability Fire Load on Safe

2llo. Area 10 0 . Description (Alsle Space) For Trays (8tu/F't ) Shutdown Comment

i El. 54'-0" E-1651-I Several Ison-lE Good Yes 42,500 lione Manual fire hose
floem 5102. Sht. 2 tray stack of 1, 2, & adequate.

Elect eqelp E-1661-1 3 trays each. Also

room. Sht. 2 vert. tray risers.

Aree 25 & 26

2 El. 77'-0" E-I652-I 2-IE tray stacks of 4 Good Top trays difficult 95,000 leone Provide sprinkler
fte 5207. Sht. 1 & 5 trays to reach. system with adjacent
corridor. E-1662-1 3-88an-lE tray Itun I of rednesto/

| Area 25 & 26 Sht. I stacks of 4, 5 & 7 service area.
trays.

3 El 77'-0" E-1662-1 1-lE tray stack Good Arrangement of trays 65,000 lione Provide sprinkler
Ito. 5237. Sht. I of 5 trays which make some trays not system.
Corridor. E-1672-1 turn up. accessible.
Area 26, 27, E-1682-I 3-alon-lE tray stacks of )
1 28 4, 5 and 7 trays.

I-lE tray stack of i

4 trays with turn

up thru ceiling. |

|
|

4 El. 102'-0* E-1653-1 1-lE tray stack of 4 Good Yes 62,000 lione Manual fire home
Inm. 5301. trays adequate because of
Elect access. 1-alon-lE tray stack accessibility and

Area 25 of 4 trays. arrangement of trays.
Both tray stacks
turn down and go
thru floor.

C102H 06/29/84
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TAALE 9.5-DSER-157-2 Page 2 of 5

^

AUXILIARY SUILD11sG - 03NTROL/DG AIEA

Cable
Concen-

Elect Cable Trey Manuel Fire tretion Effect
item thsg. Concentration Accessibility Fighting Capability Fire Load On Safe

2No. Aree llo. Description (Alste Space) For Treys (Stu/Ft ) Shutdoun Comment

5 EI. 102'-0" E-1653-1 12 rows of IE vertleal Good Yes 29,000 leone Manual fire hose
Its 5302. E-1663-I tray risers from i ; - 1.

Lower control cabinets up thru
> espsipsont room. ceiling.

Aree 25 & 26

O El. 102'-0" E-1663-1 4-lE tray stocks of 4 & Fair, some pieces Blo. In some places N 55,000 leone Provide sprinkler,

'

lh 5339. E-1673-1 5 trays which turn head room 7' high & reach is difficult. system.
Elect access. E-1683-1 up or down. conduit support in
Area 26, 27 & 28 |-lE tray stack of 5 % wey.,

]
trays with risers

7 El. 124'-0" E-1654-1 1-non-lE tray stack of Falr. Alsle in 2 leo. Access Ilmited. 71,000 leone Provide sprinkler
Itoon 5401. Sht. 4 2 trays with vertical places 2'-4" to 2'-6" system with adjacent,

i Elect access. E-1664-1 risers. wide. Also, near arch item Ilo. 6 of reshseste/
| Area 25 1 26 Sht. 2 2-lE tray stocks of 5 encl. eround cable service aree,

trays h t turn up. trays risers lopeirs
aisle. Head roas for

. about 30' along
'

aisle is 6'-2" to

6'-4" high because*

of cable tray h t

runs above aisle.
I

l

,

t

!
i

i C102H 06n9/84
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. TABLE 9.5-OSER-157-2 Page 3 of 5

AUMILIARY SUILDlIIS - ColfTROL/DG AfEA

Cable
Concen-

Elec+ Cable Tray Manual Fire tration Effect
item thsg. Concentration Accessibility Fighting Capability Fire Load On Safe

2llo. Aree 10 0 . Description (Alsle Space) For Trays (8tv/Ft ) Shutdown Comment

8 E l . 130'-4" E-1675-1 I-lE tray stacks Good Yes. 60,000 Ilone flanual fire hose
'

Room 5423. with 3 trays. adegoats.
Hav Wing. 4-single non-lE
Area 27. trays which

i turn down.
I-alon-lE tray stock
with 2 trays.

O El. 77'-0", E-1676-1 1-lE tray stack with Access from east Iso. Would need to 180,000 Ilone Provide sprinkler;

i 102'-0". E-1686-1 with 6 trays at end of chase at El. use vertical access system because of
130'-0", E-1662-1 E l . 150'-0" . 150'-0" Is by ladder ladder at eest end of high toed.,

137'-0* 1 Sht. I Vertical c ble chase frase 137'-0" elev, chase. Trays accessible'

'

150'-0" E-1663-1 at each end of 553I the aisle space In from floor, but length

its 5203,5323, E-1664-1 connect 77'-0* to chase good. Doors at of chose Impelrs
5331, 5405, Sht. 2 150*-0". each elevation of manual fire fighting.

| 5489 & 5531. E-I665-l vertical sections.
'

Cable chose. E-1685-1
Areas 26,27 & E-1683-1
28.

4

J

s

,

I
C102H 06/29/84
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TABLE 9.% DSER-157-2 Page 4 of 5

AUXil.I ARY BUILDites - C0KTn0L/DG AfEA

Cable
Concen.

Elect cable Trey leanual Fire tration Effect

item Dog. Concentration Accessibility Fighting Capability Fire 1.oad On Safe
2leo. Aree 10 0 . Description (Alste Space) For Trays (Stu/Ft ) Shutdown Caement

10 El. 77'-0", E-1676-1 1-IE tray stack with Access frae oest Iso. Would need to 177,000 leone Provide sprinkler
102'-4", E-1686-1 with 6 trays at end of chase at El. use vertical access system because of
130'-0", E-1662-1 El. 150'-0". 150'-0* Is by ladder ladder at east end of high load.
I37'-0" & Sht. I Vertical cable chase from 137'-0" elev. chase trays accessible
150'-0" E-166%I at each end of 5532 the aisle space in from floor but length

lhe 5204,5324, E-1664-1 connect 77'-0" to chase good. Doors of chase lepairs

5332,5406, Sht. 2 150'-0". at each elevation manual fire fighting.

5420 & 5532. E-1665-1 of vertical sections.

Cable chose. E-168%1
Aree 26, 27 & E-1683-1
28.

II El. 77'-4", E-I676-I l-!E tray stack with Access from east end slo. Would need to 177,000 leone Provide sprinkler-

102'-0", E-1686-1 with 6 trays at of chase at El. use vertical access system harmasse of
130'-4" E-1662-1 El. 150'-0". 150'-0* Is by ladder ladder at east end of high toed.
137'-0" & Sht. I Vertical cable chase from 137'-0" elev. chase trays accessible
150'-0" E-1663-1 at each end of 5533, ttic. aisle space In from floor but length

ite. 5205,5325, E-1664-1 cewmet 77'-4" to chase good. Doors at of chase Ispairs
5333,5407, Sht. 2 150'-0". each elevation of menual fire fighting.

5421 1 5533. E-1665-1 vertical sections.
Cable chose. E-1685-1
Area 26, 27 E-1683-I
& 28.

>

0102H 06/29/84
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TABLE 9.5-OSER-157-2 .Pese 5 of 5

AUXILI ARy SUILDING - CONTROL /DG AIEA

Cable
Concen-

Elect Cable Trey Manuel Fire tretion Effect
item Dwg. Concentration Accessibility Fighting Capability Fire Load On Safe

2flo. Aree flo. DeserIptIon (Alsle W ) For Trsys (8tu/Ft ) Shutdown Caumont

12 El. 77'-0" E-16 W I l-lE tray stack with Access fram east leo. Would need to 177,000 Isone Provide sprinkler

102'-0* E-1686-1 6 trays at El. end of chose at El. use vertical access system because of

I30'-0* E-1662-1 150'-0". Vertical 150'-0" is by ladder ladder at east end of high loed.
137'-O" & Sht. I cable chase at each from 137'-0" elev. chose trays accessible
150'-0" E-1663-1 end of 5534 connect the aisle space In from floor but length

Itm. 5206,5326, E-1664-1 77'-0* to 150'-0". chose good. Doors of chase tapelrs
5334, 5408, Sht. 2 at each elevation fire fighting.

5422 4 5534. E-1665-8 of vertical sections.

Cable chose. E-1685-1
Aree 26, 27 E-1685-I
& 28.;

13 E l . 150'-4" E-16 E l I-4lon IE tray stock Access limited 16o. Access IIelted. 62,500 leone Although actual cable
its 5535. E-I686-1 with 2 trays. because of ductwork quantity is low, provide
IfvAC Verlous risers and supports. a sprinkler system
Chase, connect trays to because of Inaccess-
Area 27 4 28. equipment above and Ibility.

below.

l

:

i

:
a

i

I
C102H 06/29/84<

__ _ _ _ _ _ _ _ _ _ _ - - - _ _



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

TABLE 9.5-OSER-157-3 l' age I of 14

REACTOR BUILDluG

Cable
Concen-

Elect cable Trey teenval Fire tration Effect
Iteam thsg. Concentration Accessibility Fighting Capability Fire load On Safe

2
10 0 . Area Ito. Description (Alste Space) For Trays (8tu/Ft ) Shutdown Comment

i El. 54'-O" E-1531-1 l-lE tray stack Good Yes. All concentrated 39,000 leone Manual hose adequate.
Roose 4104. Sht. 2 of 3 trays, trays are accessible
Core spray 3-lE risers that from floor or H&V
pump room. go from tray cooler unit platform.

Area 13 stack up thru

ceiling.

2 El. 54'-0" E-1531-1 1-lE tray stack of Good Yes. All concentrated 43,000 leone Manuel home adequete.
Room 4105. Sht. 2 4 trays which trays are accessible

"

Core spray turn up thru from floor or
pump room. ceiling. H&V cooler unit
Area 13 3-lE tray risers platform.

that go from
tray stack up

through colling.

C103H 06/29/84
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TABLE 9.5-OSER-157-3 (cont) Page 2 of 14

IEACTOR BUlt.DlIIG

Cable
Concen-

Elect Cable Trey Manuel Fire tretion Effect
' Itao Dug. Concentration Accessibility Fighting Capability Fire Load on Safe'

2Ito. Aree leo. Description (Alsie Space) For Trays (8tu/Ft ) Shutdoun Comment,

3 El. 54' # E-1518-l I-lE tray stock of Good Yes. All concentrated 26,000 leone Manuel fire hose
Room 4116. Sht. 2 2 trays. trays are accessible adequate.
Core spray 2-single IE trays. from floor or MV

peep room. 3-lE risers that cooler unit platform.

Aree 15 go from tray
stock doun.

4 El. 54' # E-1511-1 1-|E tray stack Good Yes. All concentrated 30,500 leone Itanuel fire hose
Room 4Il6. Sht. 2 of 2 trays trays are accessible adequate.
Core sprey 2-single IE trays from floor or MV

| Pimp room. which turn thru cooler unit platform.

i Aree 15 ceiling

I-lE riser

|

| 5 El . 54'-O" E-1511-I l-lE tray stock Good Yes. All concentrated 35,000 leone Manual fire hose
i Room 4118. Sht. 2 of 3 trays, trays accessible adequate.

| Core spray 3-lE risors that from floor or MV

| pump room. go from tray stock cooler unit platform.

j Area 15 down.
!
i

6 El. 54'-0" E-1591-1 1-lE tray stock of Good Yes. All concentrated 29,000 leone Manuel fire hose
Room 4107. Sht. 2 3 trays. trays accessible from adequate.

; IHL pump room. 3-lE risers that floor.

j Aree 19 go fram tray

j stock doun,

i
!

!

!.
I
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TABLE 9.5-OSER-157-3 (cont) Page 3 of 14

IEACTOR BUILDIIIS

Cable
,

Concen-
Elect cable Trey Manuel Fire tretion Effect

item Ibsg. Concentration Accessibility Fighting Capability Fire 1.oed On Safe
2llo. Aree 10 0 . Description (Alsle Space) For Treys (9tu/Ft ) Shutdown Comment

7 El. 54'-0" E-1571-1 1-lE tray stack of Cood Yes 24,500 lione Itenuel fire hose
Hoam 4114. Sht. 2 3 trays, adequate.
R5t pump room. 3-IE risers h t

Aree 19 go from tray
stack down.

8 El. 54'-0" E-1618-I l-lE tray stock of Good Yes 36,000 leone Manuel fire hose
Room 4 12. Sht. 2 5 trays h t adequate.
Elect. equip. turn up through
room. ceiIIng.

Area 24 Verlous IE trays
stacks of 2, 3,

and 4 trays.

9 El. 54'-0" E-I631-1 Verlous IE trays Good Yes 37,000 leone Manuel fire hose
Room 4108. Sht. 2 stacks of 2 and adequate.
Elect. equip. 3 trays. Also

room, risers h t go up

Area 22. thru ceiling and
doun to
fIoor & ICC

10 El. 54'-0" E-1631-1 1-lE tray stack Good Yes 32,000 leone 14enual fire hose
Room 4109. Sht. 2 of 3 trays adequate.
IB5t heet each. 3-lE risers h t

roese. go from tray
Aree 22 stock up thru

colling.

I
,

on e - - - - - - - - -- -
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TABLE 9.5-OSER-157-3 (cont) Page 4 of 14
s

IEACTOR BUILDIIIG

Cable
Concan.

Elect cable Trey Manuel Fire tretion Effect
lien thsg. Concentration Accessibility Fighting capability Fire load On Safe

2llo. Aree llo. Description (Alsfe Space) For Treys (Stu/Ft ) Shutdown Comment

it El. 77'-0" E-1532-1 Various IE tray Good 100. Due to arrangement 71,000 leone Provide sprinkler

Room 4201. Sht. I stacks of 2, 3, & of trays and equip- system.
MCC area. 4 trays with risers ment, menuel fire
Area 13 which go down from fighting would be

tray stacks to MCC. difficult.

Also 3-lE trays which s

turn up through

ceiling.

12 El. 77'-0" E-1512-1 1-4 eon-lE tray Good Yes 58,000 Ilone Itenuel fire hose
Room 4218. stock of 4 trays adequate.
MCC area. 1-4 ton-lE tray
Aree 15 stack of 3 trays

wl% lion-lE risers
which go down from
tray stock to MIX:.
Also I riser from

troy down M ru floor
and 3 non-lE risers
h et go from tray

stack up Mru colling

! 13 El . 77'-O" E-1592-1 1-4 ton-|E tray Good Yes. The single trays 48,000 leone llanuel fire hose
| Itoom 4205. stock of 5 trays are high and somewhat adequate.

| MCC area. 2-Single non-lE difficult to reach

j Aree 19 trays which turn because HSV duct and
up Mrough colling, catwalk in way.

| |-leon-lE riser from
! tray stacks to MCC.

i

|
i

:

CIM_ 06/29/84
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TAlli.E 9.5-DSER-157-3 (cont) Page 5 of 14

IIEACTOR llulLDING

Cable
Concon-

Elect cable Troy Manuel Fire tretion Effect
Itum Dug. Concentration Accessibility Fighting Capability Fire Load on Safe

2
18 0 . Aree Blo. Description (Alste Space) For Treys (8tu/Ft ) Shutdown Comment

:
:

14 El. 77'-0" E-1572-1 1-leon-lE trey Good Yes 36,500 leone Manuel fire home
Room 4215. E-1612-1 stock of 2,3 1 5 edegnato.
MCC aree. trays.

Area 28 & 24 I-Idon-lE tray

stock of 3 & 2

Treys which turn
up through colling.

5-leon-IE risers which
'

go down from tray
stocks to MCC &
floor.

15 El. 77'-0" E-1632-1 1-81on-lE tray Good Yes 86,000 None llot a high conoontre-
Room 4207. stack of 3 trays tion of trays. Fire

Passage. 3-Risers from floor load high due to trays
Area 22 to ceiling. located In smell con-

fined space. Manuel
I fire hose adequate.

13 El. 77'-0" E-It.12-1 1-Ilon-lE tray Good Yes 80,000 None flot a high concentration
Room 4213. stock of 4 & 5 of trays. Fire loed high

Passage. trays, due to trays located in

,
Aree 24 5-IE tray risers small confined spar =.

I from floor to Manuel fire hose

{ ceiIIng. odequate.

|

--- 5 ' 3" 06/2'/84
__ _
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TABLE 9.5-OSER-157-3 (cont) Page 6 ef 14

ItEACTOR BUILDlIIS

Cable
Concen-

Elect Cable Trey Manuel Fire tretion Effect
Ituo Dug. Concentration Accessibility Fighting Capability Fire Load On Safe

2llo. Aree 10 0 . Description (Alsle Space) For Treys (Btv/Ft ) Shutdown e-t

17 El. 102*-0" E-1533-1 1-86an-lE tray Good Merginal due to con- I18,000 lenne Provide sprinkler

Inous 4301. Sht. I stock of 5 trays gestion. system. Itus 17 &
Corridor. E-1523-1 1-lE tray stock 21 are adjacent
Aree 13 & 14 Sht. I of 5 trays which turn and will be

down covered by a
1-lE tray stack of single sprinkler

4 trays which turn systee,
down. ,

1

|

18 E l . 102'-O" E-1533-1 2-lE tray stock Good Yes 65,000 leone Manuel fire hose
llome 4303. Sht. I of 4 trays, adequate. |

MCC area. E-1563-1 1-lE tray stack |

Aree 13 & 16 Sht. I of 4 & 5 trays. I

l-lE single tray.

Various risers from
tray stack down to
MCC and floor.

1

'

17 El. 102'-0" E-1533-1 1-81on-IE tray stack Good Yes 45,000 leone Manuel fire hose

| Hoas 4317. Sht. I of 6 trays edequate.

CRD mester E-1523-1 1-lE tray stack of'

control eree. Sht. I 2,3,4 4 trays.

Area 13 & 14 8-Risers that go )
from that stack
up through colling

0103H M/29/94
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TABLE 9.5-DSEft-157-3 (cont) Page 7 of 14

IIEACTUR IIUILDiteG -

Cable
Concen-

Elect Cable Trey Manuel Fire tration Effect
lten thsg. Concentration Accessibility Fighting Capability Fire Load On Safe

2No. Aree llo. Description (Alste W ) For Trays (9tv/Ft ) Shuttkasn Cannant

20 El. 102'-0" E-1523-I I-Non-lE tray stock' Good Yes 37,500 leone Manuel fire hose
Room 4331. E-1513-1 of 3 trays, adequate.
Pers & egulp. Sht. I I-leon-IE tray stack
access eree. of 2 trays.

Aree 15 3-leon-IE risers
that go up through
colling from tray

stack.
4-leon-lE risers

that go up through
ceiling from tray

stack.

'

21 El. 102'-0" E-1523-1 1-81on-lE tray stock Good Yes. All trays are 66,500 leone Provide speinkler
floom 4301. Sht. I of 5 trays which accessible. system. Item 17 and 21,

Corridor. E-1513-1 turn down. are adjacent and
Aree 14 & 15 Sht. I l-8lon-lE tray stack will be covered by a

of 3 & 5 trays single sprinkler system.i

I-Single non-lE tray
1 3-4 ton-lE risers that

go fresa tray stock
! down.
|

i
1

1 Cl!3H M/29/84
_ _ _ _ _ _ _ _ _ _ _ _ _ _ ____- - _ _ . - - - _ - - - _ _ _ _ _ - - _ _ _ _ _ - - _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TAet.E 9.5-OSER-157-3 (cont) Page 8 of 14

ftEACTOR BUILDIIIG

Cable
Concen-

Elect Cable Trey Manuel Fire tration Effect
Itum Dwg. Concentration Accessibility Fighting Capability Fire Load On Safe

.,

2llo. Aree leo. Description (Alste Space) For Treys (Stu/Ft ) Shutdown Comment

22 El. 102'-0* E-1513-1 2-lE troy stock Good Yes 46,000 leone Menval fire hose
Room 4310. Sht. I of 3 trays adequate.

MCC area. E-1543-1 1-IE troy stock
Aree 15 & 18 Sht. I of 2 trays.

4-lE risers that go

down from tray stack.
6-lE riser that go

down from tray
stock to MIX:.

!

'
23 El. 102'-0" E-1563-1 l-lE tray stack Good Yes 33,000 plane Manuel fire hose

Room 4320. Sht. I of 4 trays. odequate.
CfqD hydr. 1-lE tray stack

i contr. room. of 2 trays.

Area 16 4-lE risers thet

go down from
tray stack.

24 El. 102'-O" E-1513-1 |-lE tray stock Good Yes. All concentrated 53,000 leone Manual fire hose'

Room 4328 & Sht. I of 4 & 5 trays trays accessible. adequate.
4331. El543-1 with 4 risars

i Pers. E equip. Sht. I that go up from
access area tray stack,
and CfW hydr.
Contr. rom.
Aree 15 & 18

l

!

l

Ol03H 06/29/84
- _ - - . - --- _ - - _ - _ _ _ _ _ _ _ _ - _ _ .



TABLE 9.5-OSER-157-3 (cont) Page 9 of 14
.

IqEACTOR BUILDlIIS ]

Cable
|

Concen-

Elect Cable Tray Manuel Fire tretion Effect i

Itue (hsg. Concentration Accessibility Fighting Capability Fire I.oed On Safe |

leo. Aree llo. Description (Alsle W ) For Treys (9tu/Ft ) Shutdown Comment I2
1

25 El. 102'-0* E-1543-1 |-ason-lE tray Good Yes. All concentrated 45,500. Ilone Manuel fire lure

Itoom 4329. Sht. I stock of 5 trays trays accessible, adequete.

CIW hydr. E-1573-1 3-Single IE trays
contr. room. Sht. I

Aree 18 & 28

26 El. 102'-O* E-1543-1 l-Non-lE tray Good Yes. All trays acces- 60,000 leone Manuel fire hose

flocom 4326 & Sht. I stock of 5 trays sible. adequete.

4333. E-1573-1 2-lE tray stock
Removal & re- Sht. I of 2 & 3 trays {

pelr room & E-1583-1 1-Single IE tray
storego roen. Sht. I 4-lE risers that

Aree 18, 20 & 2I go up from tray
stock.

27 El . 102'-O" E-1545-1 1-ston-lE tray stack Good Yes. 37,000 leone Manuel fire hose

Room 4310. Sht. I of 5 trays adequate.

MCC area. I-Single Ilon-lE
Aree 18 tray.

28 El. 102'-0" E-1593-1 2-lE tray stacks Good Yes. 35,000 leone leanual fire hose

Itoom 4322. Sht. I of 2 trays, adequoie.

Pers. E esystp. I-Non-lE tray stock
I

access area. of 2 trays.

Aree 19 2-38ce-lE tray riser
that go up from
tray stack.

i

______ __ _ _ _ - _ _ _ -
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TMLE 9.5-OSER-157-3 (cont) Page 10 of 14-
,

|

IIEACTOR BUILD 181G

Cable
Concen-

Elect Cable Trey Manuel Fire tretion Effect
item thsg. Concentration Accessibility Fighting Capability Fire Load On Safe

2
! Ro. Aree Ito. Description (Alste Space) For Treys (8tu/Ft ) Shutdoun Causent
i

i

i
! - 29 E l . 102'-O" E-1573-1 3-1E troy stocks Good Yes. All trays are 44,000 Ilone 14enuel fire home

| Itsen 4309. Sht. I of 3,4,15 trays accessible. d - zt..

j SACS heet each. E-1613-1 2-lE tray stock

| 8 pump room. Sht. I of 2 trays.

: Aree 21 & 24 l-l single IE tray.

) 7-lE riser that go

j down to IEX: from
! tray stock.

i 5-lE risers from
I tray stock down.

30 El . 132'-0" E-1524-I I-alon-lE troy Good Yes 24,000 leone llanuel fire home
Itoom 4401, stock of 3 & 4 edequate.

) Egulp area. trays
{ Aree 14 4-alon-lE single trays.

| 4-81on-lE tray risers
down from tray stock.<

A

; 31 El. 132'-O" E-1514-1 2-4 ton-lE tray Access difficult Yes. If Interference 62,500 Ilone laprove access

! Iteam 4418. Sht. I stock of 2 trays due to pipe and sup- In access aisle is re- around pipe supports.

FilvC rectre E-1515-1 I-alon-lE tray ports, moved lower horizontal llanuel fire home
,

; unit eree. Sht. I stock of 3 trays trays are accessible ullt be d -_ t..

| Aree 15 4-Risers from floor. HEV duct

| makes It difficult to

sprey upper trays.t

|

_

; C103H 06/29/84
_ - - ____ _ _ _ -- - -

. . ____- _ - ____-
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TABLE 9.5-OSER-157-3 (cont) Page II of 14 -

j,
,

EN 88'O'88
;

.
. ,

~

Cebte * t
1 ?'Conv:en- :

,

_ Elect, Cable Tray Menval Fire trat!w Effect
then Dug. Concentration Accessibility Fighting Capability Fire Load On Safe )'

2leo. Aree leo.. Description (Alste W ) For Trays (8tu/Ft ) * Shutdown Comment

'

32 El. 132'-0" E-1585-1 1-IE trey stock Access aisle width Yes. 48,500 Isone Manuel fire hose.
Reina 44ll. Sht. I of 4 trays. In one place is will be adequate.

FRVS rectre. E-1544-I l-mon-li tray stack 2'-0 to 2'-6" wide 50 feet of additlenel
unit eree. E-1545-1 of 2 temys hose _ h needed to

'3

t Aree 15 & 18 4-Risers that go cover.nll areas. ,

deems from tray
. stock. ,

k. '

33 El . 132'-0" E-1544-I l-mon-lE trey Access difficult Yes, if access Is 48,000 leone leprove access.
Retus 4410. E-1545-1 stack of 4 trays due to H4V unit Improved. i Manual fire hose
FRVS rectre. E-1575-1 with risers which ductwork & seell will be adequate,

unit area. go down. pipe.
Aree 18 & 21. 1-leon-lE tray

stock of 2 trays.

34 El. 132'-0" E-1544-1 4-Single Ilon-lE Good, head rooms of Yes. 44,000 leone Manuel fIro hose
Rooo 4410. E1574-1 trays with access aisle adequate.
FRVS recire E1575-1 risers which 6'-8* In some
unit area. go down places.
Aree 18 & 21 I-lE tray stock of

of 2 trays.

I-lE tray stock of

3 trays.
I-lE tray stock of

4 trays.

1-lE riser

!

:

|_ fTGD__ - _ _ __ _ __ M____ _ _ _ _ _ _ _ _
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TABLE 9.5-OSER-157-3 (cont) Page 12 of 14

IEACTOR IlUILDIIIG

Cable
Concen-

Elect Cable Trey Manuel Fire tretion Effect
item Omg. Concentration Accessibility Fighting Capability Fire Load On Safe

2Ito. Aree Ilo. Description (Alsle W ) For Troys (Stu/Ft ) Shutdoun rW

35 El. 132'-0" E-8524-I I-Ison-IE tray Access difficult Fair, even if access 71,500 leone leprove access.
Reen 4412. E-1525-1 stock of 3 trays. due to pipe & Is ewellable, Instr. Cable concentration
Instr ges 3-3tisers that go supports, ges compr. and tank enelytically high des
compr. rooms. down from tray make some trays to confined eree.
Aree 14 stock diffIcutt to reach. Ranuel fIro hose

ullt be :f-- i .,-

36 El. 145'-0" E-1535-I l-lE trey stack Good, heed room In Yes 39,000 leone Itenuel fire hose
Room 4501. of I & 4 trays. some places adequate.
Elect equip 3-Single leon-lE trays. Is 6'-9' high

room. 7-lE risers that go

Aree 13 up and doun from
tray stock.

37 El. 145'-0* E-1525-l 2-4 ton-lE tray stacks Good, head room Yes 41,000 leone Itenuel fire hose
Room 4501. stocks of 2 & 3 in some places adequate.
Elect equip trays is 6'-8*-

room. 5-Single Ilon-lE trays high
Aree 14. 4-seon-IE riser that

go doun.

3F1 El. 145'-0" E-1595-I I-Iton-lE tray Good, head Yes 30,500 lione Itanuel fire hose
Room 4504. stack of 3 trays. room is 6'-9" odequete.
Passage uey. I-alon-lE tray to 7'-0* In same
Aree 19 stack of 2 trays places.

2-Single non-IE trays.
Also risers that go

down to floor
and MCC.

C1091 g /g4
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'

~'
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'
, Cable

' Concen- ;
'

^ ' Elect cable Trey Menval Fire tration Effect

item - ' Dwg. Concentration Accessibility - Fighting Capability Fire Load On Safe ,,

2
80 0 . Area flo. Description (Alsle Space) - - - For Trays (Btv/Ft ) Shutdown Comment

- - . .... .

39 El. 162'-0" E-1566-1 1-Ison-lE tray Good Yes. Trays are 26' to 4t,500 lione 14enual fire hose
Room 4605. Sht. I stack of 4 & 3 trays 30' high. Menval fir's adequate with higher
Equip area. E-1596-1 l-Single Ilon-lE tray, hose will reach with throw fog norale.
Area 19 3-Riser that go down new higber throw '

to MCC fran tray fog nozzle.
' ^stack. s

-

y

Isone E.nual fire hose40 E l . 162'-0" E-1596-1 1-lE tray stack of Good Yes. Horizontal trays 37,000'
,44quate with newRoom 4604. 3 trays, are 28' to 31* high.

.

Rocce61eer_eiw .- - I-Olngle IEco-iE tray. Risers extend full . higher throw fog
Area 19 2-leon-lE tray risers height of 40'. Exist- nozzle.

Ing fire hose will not<-
~

%: s

reach full halght.

41 El. 162'-0" E-1586-1 l-Ison-lE tray stack Good Yes. All trays 55,503 36one Manuel fire hose
Room 4605 of 3 trays.

~ accessible, edequate.

and 4604. 3-Iton-lE risers % ,
.

Equip area & that go down from
,

_

-

stoney tray stack ',

*

liquid control. -

~etee.

I Area 20
-

42 El. 162'-0" & E-1566-1 1-lE tray stacks of Good Yes. All trays
'

46,500 Mone Manual fire hose
EI. 178'-6" Sht. I 4 trays. eccessible from edequate.
Room 4602 E-1566-1 2-Idon-lE risers. el. 162'-0" or

& 4504. Sht. 2 (one riser is el. 178'-6".

Par =hiner spare)
area.
Area 16

ninw 06/29/R4
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TABLE 9.5-OSER-157-3 (cont) Page 14 of 14
.

REACTOR Bull.DilIG.

Cable
Concen-

Elect Cable Trey Manual Fire tration Effect

Ituo Dwg. Concentration Accessibill^y Fighting Capability Fire 1.oed on Safe
2llo. Aree llo. Description (Alsle 'taea) For Treys (8tu/Ft ) Shutdown Comment

43 El. 170'-6" E-1516-1 2-lE tray stacks of Good Yes 24,500 lione Manuel fire hose
Room 4616. 2 trays. adequate. 50 foot

;

- FRVS recirc 2-Ilon-IE risers. of additional hose
unit room, is needed to cover
Area 15 all areas.

44 E l . 102'-O" E-1523-1 I-81on-IE tray Good Yes 56,500 leone Manuel fire hose
Room 4318. Sht. I stack of 6 trays % =te.
IIeutron E-1533-1 |-8lon-lE tray
monitoring Sht. I stack of 2 trays

systes area. E-1563-1 2-lE tray stacks

,

Area 13,14 & 16 Sht. I of 1, 2 & 3 trays.

1

45 El. 145'-0" E-1565-1 5-Single leon-lE Good Yes. Structural beam 33,500 flone Manual fire hose
Room 4504 trays makes it somewhat adequate.

Passagewey. 1-4 ton-lE tray stock diffIcutt to sprey

Area 16 of 2 trays upper portion of
3-4 ton-lE risers that one riser.

go from horizontal
trays down4

I-elon-lE riser that
# go up thru colling

and down thru floor. >
i 4-lE risers that go up .

*
i thru ceiling and down

thru floor, g
C

46 El. 132'-0" E-1514-1 1-lE tray stock Good Yes. H4V ducts make 56,500 leone Manuel fire hees m
i Room 4411 Sht. I of 3 & 4 trays It somewhat diffi- adequet*- C7)

FRVS recirc. E-1524-1 1-Iton-IE tray stack cult to spray risers. N
unit area. E-1544-1 of 2 trays h

| Aree 15, 17 & E-1545-1 3-lE risers CJ:
*

18. E-1555-l
Sht. 1

0103H 06/29/84
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ - . - _ .
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HCGS

DSER Open Item 1764 (Section 14.2) .

.

INITIAL PLANT TEST P,ROGRAM

Provide a response to 0640. / 7.
4

RESPONSE

lo /o / 7 is aWac.Acd,Yh e PenP*(3f- to Q u e .s H a n c

.

F

t
1
!

4

|M P84 126/07 1-dh
|

- _ _ - . _ . _ - . . _ _ _ . . - _ _ _ _ - .
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14.2.12.3.40 CONFIRMATORY IWPLANT TEST OF SAFETY-
R3 List VALVE DISCRARGE

- a. OBJECTIVE

The objective of this test is to confirm
assumptions and methodologies used in the
plant unique analysis (PUA) (see a summary
report in Appendix 33) and show that the ,

loads and structural responses documented ;

in the PUAA for SRV discharge related loads , *

are conservative compared to the responses
which occur during actual SRV discharges. ;

I*
.

b. PREREQUISITES

1. Power level should be sufficient to i

support steady steam flow, during the '

test duration, through SRV discharge ;

!
line with normal plant cperating pressure

,

at the SRV. i
i

l 2. Instrumentation for monitoring loads and ;

structural responses has been installed !
and calibrated. i

c. TEST METHOD :

A shakedown test will be conducted to verify ;

th,e test set-up is functioning properly. The
testing will consist of single valve actuations |

(SVA) and subsequent consecutive valve actua- ! ,

tions (CVA) of the same valve. Selection of | !

the SRV discharge line used for testing will be i
I

based on NUR50-0743, " Guidelines for Confirm- ,

atory Inplant Tests of safety-Relief Valve j
Discharges for BWR Plants," recommendations.
Data will be collected and analyzed by computer
code to verify design analysis.

I
1

d. ACCEPTANCE CRITERIA

Level 1

The peak pool boundary pressure during air !

clearing and steam discharge during the valve i

actuation is less than the predicted valve j

specified in the PUAR. j
.

;

~
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| HCGS FSAR 10/83

|

| QUESTION 640.17 (SECTION 14.2.12) ,

l

| Modify FSAR Subsection 14.2.12.3.24 (Relief Valves) to describe
reliefor reference any confirmatory in-plant tests of safety uidelinesvalves to be performed in compliance with NUREG-0763 G i

for Confirmatory Inplant Tests of Safety-Relief Valve Discharges ;

for BWR Plants." |
i

I
RESPONSE

Adescriptionoftheconfirmatoryin-planttests(bbeprferrr' --*

et "CC-S =i 11 h. available hs, .1==n ry ! aa 5 ; __ i

)

in F5AR subsec+ ion l'4212340-

;

640.17-1 Amendment 2
,

-- _ _ _ _ - . . .
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DSER OPEN ITEM 177 (Section 15.1.1)

The applicant was asked to justify that operation with partial
foedwater heating to extend the cycle beyond the normal end-of-
cycle condition would not result in a more limiting change in
minimum critical power ratio than that obtained using the assump-
tion of normal feedwater heating. The staff requires that analyses

be provided before operation in this mode if a decision is made
to operate in this mode. Until such analyses are provided, the
staff will condition the license from operation in this mode.*

Response

PSEEG will accept a license condition as described above until -

such time as a HCGS analysis is submitted. TAe ec.spoose to 9 ae s hoa
y4034 has b e cn t-t snsed h re f/c ed y-/s i s r e spoiss e.

.

O

!

,

h

. . - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __ _
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HCGS FSAR 12/83** *
*

.

QUESTION 440.34 (SECTION 15.1.1)

Operation of HCGS with partial feedwater heating might occur
during maintenance or as a result of a decision to operate with

-

lower feedwater temperature near end of cycle. ,

,

We require analyses to justify that this mode of operation will
not result in (1) greater maximum reactor vessel pressure than
those obtained with the assumptions used in FSAR Section 5.2.2, *

cr (2) a more limiting MCPR than would be obtained with the
casumptions used in FSAR Chapter 15.0.

Otherwise, the staff will condition the license to prohibit
operation in this mode.
Provide the basis for the maximum reduction in feedwater heating.

RESPONSE

ducirig t feedwater emperatue efore the r ted EOC 'll

e uit in le severe t nsients. e peak pre ures wil be -

low due to e reduced eam produc ion. The a prs will e

smal e due to less negat e dynar.ic oid coeffi 'ent and a

strong scram ca ed by addt ional inse ion of the control ds -

to keep e reacto aower witht licensed mits. Th basis fo

the maxim reductio 5 in feedwat heating 1 provided
-

Section 15.1.1. F

78h tidl e**- c. !acelus cdhah as bv'Ibed GM M 8
wk % sa sess-;..:p q u ;,, W M .

|

|
|

|
*

440.34-1 Amendment 3

|

_ .__ _ . _ __. E ' ._ _ _ _ _. _ - - _ _ _ _- . - - _ _
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DSER Open Ites No. 198 ( WER Section 7. 3. 2. 6)

IMI ITBI II. K. 3.18 - ADS ACTUATION
I

Pending staff acceptance of the revised Am logic which will j

be . subaitted as an FS AR amo ndme nt. ;

RESPONSE

VW .$dCr|0MJ ||$M4 ff|0AJ' WAL/f 8ff4 ffy|f 64

ro x&|Rr t*H4aff.$ rv ror A df x.oy /c :f

Sreriox1 /. m. a
d.3./.R.R
7 3. /. /. /. 2
7 3. A. /. /
/f 4. 2./

:

4

:

>

|

_ - _ . -_ - _ ,_ _ _ _ _ . _ _ _ - - _ _ _ _ - - - . - - |
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!

II.K.3.18 MODIFICATION OF ADS LOGIC - FEASIBILITY FOR
INCREASED DIVERSITY FOR SOME EVENT SEQUENCES

Position

The automatic depressurization system (ADS) actuation logic
should be modified to eliminate the need for manual actuation to
assure adequate core cooling. A feasibility and risk assessment
study is required.to determine the optimum approach. One'

possible scheme that should be considered is ADS actuation on low
reactor-vesaal water level provided no high pressure coolant
injection or high pressure core spray Elow exists and a low

'

pressure emergency core cooling (ECC) system is running. This-,

logic would complement, not replace, the existing ADS actuation
logic.

1

Response

GE performed a study for the BWR Owners Group and a revised
report, NEDO - 24951, which identified eight. optional means for
resolution of this issue and was submitted to the NRC on October
28, 1982. The NRC judged acceptable either Option 2 (Eliminate
High Drywell Pressure Trip and Add Manual Inhibit Switch) or ,

*

Option 4 (Bypass High Drywell Pressure Trip and Add Manual
Inhibit Switch). HCGS design incorporates Option 4. |

| This further automates the ADS system by providing initiation, if
required, for events that result in loss of coolant without en
increase in the drywell pressure such as a pipe break outside the
drywell or stuck open SRVs.

The manual inhibit switch allows the operator to inhibit ADS
operation without having to repeatedly press the reset switch.
These modificatio - Y:*

i:: NY$*110:d. |
-

II.K.3.21 RESTART OF CORE SPRAY AND LPCI SYSTEMS*

Position

The core spray and LPCI system flow may be stopped by the
operator. These systems will not restart automatically on loss
of water level if an initiation signal is still present. The
core spray and LPCI system logic should be modified so that these
systems will restart if required to assure adequate core cooling.
Because this design modification affects several core cooltng i

modes under accident conditions, a preliminary design should be 1

|

! 1.10-79 Amendment 5

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

_ __ ._., ..--,-- - - ' - ' * -
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HCGS FSAR

.6.3.1.2.1 High Pressure Coolant Injection
i,

The HPCI system pumps water through one of the core spray
!spargers and one of the feedwater spargers. The primary puroose

of HPCI is to maintain reactor vessel inventory after small
breaks that do not depressurize the reactor vessel. The HPCI :

|system is also used to maintain reactor vessel inventory,

following a reactor isolation and coincident failure.of the '

,
'

non-ECCS reactor core isolation cooling (RCIC) system. ;
.

i

!
6.3.1.2.2 Automatic Depressurization System

d
The ADS uses a number of -the reactor safety / relief $v.r i.elete

.

alves to
reduce reactor vessel pressure during small1 breaks, in the event |

HPCI fails. When reactor vessel pressure is reduced to within
the design capability of the low pressure systems (core spray and,

LPCI), these systems provide reactor vessel coolant inventory-
makeup, so that acceptable postaaccident reactor core coolant
temperatures are maintained.

,

>.

6.3.1.2.3 Core Spray

The two core spray system loops pump water into peripheral ring'

spray spargers mounted above the reactor core. The primary

purpose of core spray is to provide reactor vessel inventory
-Imakeup and spray cooling during large breaks in.which the reactor

,

core is calculated to uncover. After ADS initiation, core spray

also provides inventory makeup following a small break.
l

'

6.3.1.2.4 Low Pressure Coolant Injection

! LPCI is an operating mode of the RHR system. Four pumps deliver
water from the suppression chamber to four separate reactor
vessel nozzles and inject directly into the core shroud region.
The primary purpose of LPCI is to provide reactor vessel coolant
inventory makeup following large breaks. After ADS initiation,

LPCI also provides inventory makeup following a small break.
I
i<

6.3.2 SYSTEM DESIGN

i

Detailed descriptions of the individual emergency. core cooling
system (ECCS) subsystems, including individual design,

.

*

6.3-7-
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TABLE 6.3-2 (cont) Page 3 of 3

Variable value

Number of ADS valves 5
used in analysis ,

Total minimum flow capacity, 4.0 x 10* lbm/h, at I
'

at a vessel pressure 1125 psid (vessel to
suppression pool)

Initiating signals (*)

a)Lowwaterlevel,etWPb 51.0 feet above' top of
active fuel

a
.

,High drywell pressure, and 22.0 psig4

Signal that at least one 145 psig

RNA f*Mf aet a n e co t e..sf sca y s p & i s .

qf running (pump discharge
f pressure)

# }4< S ,) Delay time from all 5120 seconds
a6 initiating signals completed
<Fto the time valves are open
-

C. Fuel Parameters

Fuel type Initial core

Fuel bundle geometry 8x8

Lattice C

Number of fueled rods per bundle 62 -

Peak technical specification 13.4 kW/ft
linear heat generation rate

i
*

Initial minimum critical 1.2
power ratio

Design axial peaking factor 1.4

(t) This analysis is binding for initiating signals within the
indicated range.

.

'
-

'
.

- - . - - - - - - - . - - _. . . _ , , . - . . . . . - _ . . . _ . . _
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trt % C

or -

b) Low water level, : f ' 51.0 feet above* top of
ar:tive fuel

figh-drywell-pressure bypass ) 8 minutes
timer timed out and a
signal that at least one. 145 psigAR f%f on one cats speay system . is
running (pump discharge
pressure)

.

I

f

l

i

|
1
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.b. ADS operation - Schematic arrangements of system
mechanical equipment is shown on Figure 5.1-3, Nuclear
Boiler P&ID. ADS control logic is shown on ,

Figures 7.3-3, Nuclear Boiler System FCD, and 7.3-4,
Nuclear Boiler Logic Diagram. Instrumentation

~

specifications are listed in-Table 7.3-2 and
Chapter 16. Instrument location drawings and
electrical schematics are identified in Section 1.7.
Operator information displays are shown on
Figures 5.1-3, Nuclear Boiler PEID, and 7.3-3, Nuclear
Boiler System FCD.

To prevent inadvertent actuation of the ADS, two
channels of logic for each ADS. trip system (B and D)
are used. Both channels must function to actuate an
ADS trip system. Refer to Figure 7.3-3 for a schematic
representation of the ADS initiation logic.

'

Each channel contains a single input from a drywell
high pressure sensor. In addition, one channel+

includes two differential pressure sensor inputs
monitoring reactor vessel low water level (L3 and L1).

: The second low water level trip (L3) provides
confirmation of a reactor vessel low water level
condition. The other channel, in addition to drywell
high pressure, includes a single reactor vessel low.- ,,

iwdA water level (L1) input.
,

-->

[e h a mk a n
~

,

mt at e 1 h e d te uri dlPeach logic channe;
includes a pump discharge pressure permissive signal
indicating LPCI and/or core spray system availability
for providing reactor vessel makeup water.

| -fM'C lojic
p ADSpprip system B requires the following ECCS pump

running configurations to function:

RHR pump B or D or core spray pump B, and RHR pump
B or D or core spray pump D.

D e h as\dC \eic.
4 ADSgtrip system D requires the following ECCS pump,

j runh'ing configurations to function:
. _ . _ ..,

1

| '

7.3-8
|

l
l
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RHR pump A or C or core spray pump A, and RHR pump .

A or C or core spray pump C.;
'

.

After receipt of the initiation signals and after a
j delay.provided by time delay relays, each of the two

solenoid pilot air valves for all ADS valves are
energized. This allows pneumatic pressure from each
ADS valve accumulator to act on the air cylinder
operator of its respective ADS valve. Each ADS trip '

system timer can be reset manually to delay. system
initiation. If reactor vessel water level is restored

|by the HPCI system prior to the end of the time delay,
ADS initiation will be prevented.. e.

W5ac b __ap
The ADS trip system B actuates the A solenoid pilot
valve on each ADS valve. Similarly, the ADS trip
system D actuates the B solenoid pilot valve on each
ADS valve. Actuation of either solenoid pilot valve
causes the ADS valve to open to provide
depressurization.

,

Manual initiation of the ADS trip systems or individual
/ ADS valves is possible from the main control room. To -

manually initiate an ADS trip system, the control room
operator must actuate two armed pushbutton switches,
one for ea:n of the logic channels associated with that
trip system. Manual initiation bypasses the AnC trip ,p #
. system time delav and all the trio looicJExcept\ that\

[ the yequiKement at a a3c1 and4or core horav shtem%e
L in okratiin must till b satislied.J 11e control room

operator can manually open an inotytoual ADS valve by
depressing one of the two pushbutton switches (one for
each pilot solenoid) that will bypass the trip logic
and energize the associated pilot solenoid allowing air ;

'

to open the valve.

ADS testability - The ADS has two complete tripc.
systems, one in trip system B and one in trip system D.
Each trip system has two channels, both of which m_ust M t ao

OM m operate to lnitiate ADS. One channel containe @ time-
delayreLay(todelayADSandgivetheHPCIsystemanfour tes V ,'*g ggopportunity to restore reactor vessel levelt 88 *E
jacks are provided, one for each channel. To prevent (4* k PS35$bt7.. spurious actuation of ADS during testing, only one
channel will be tested at a time. An annunciator is hi3% AryueH |, , , _ _ _ _

provided in the main control room to indicate that a e ssure hv4

-) test plug is inserted in both channels of a trip system -

7.3-9
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8. Derivation of System Inputs, Paragraph 4.8 - The
ESF variables are direct measures of the desired
variables requiring protective actions. Refer to
Sections 7.3.1.1.1 through 7.3.1.1.4 for NSSS
systems. See Sections.7.3.1.1.5 through .

7.3.1.1.11 for non-NSSS systems.

9. Capability for Sensor Checks, Paragraph 4.8 -
Refer.to Section 7.3.2.1.3, Regulatory Guide 1.22,
for NSSS systems. See Sections 7.3.1.1.5 through
7.3.1.1.11 for non-NSSS systems.

10. Capability for Test and Calibration,
Paragraph 4.10 - Refer to Section 7.3.2.1.3,
Regulatory Guide 1.22 for NSSS systems. See
Sections 7.3.1.1.5 through 7.3.1.1.11 for non-NSSS
systems.

11. Channel Bypass or Removal from Operation,
Paragraph 4.11 - During periodic testing of any
one ESF system channel, a sensor may be isolated,

,

tested, and returned to service under
administrative control procedures. Since only one

,

sensor that may be common to more than one system'

is isolated at any given time during the test
interval, protective action capability for ESF
system automatic initiation is maintained through
the remaining redundant instrument channels.

12. Operating Bypasses, Paragraph 4.12 - The ESF
system contains the following operating bypasses.

The primary containment and reactor vessel
isolation PCRVICS) has ewe operating bypasses:

falspb thT!

a) The first is the main steam line low pressure
operating bypass, which is imposed by means
of the reactor mode switch. The reactor mode
switch cannot be left in any position except
"run", above 10% of rated reactor power,
without initiating a reactor trip.
Therefore, the bypass is removed by the
normal reactor operating sequence.

|

7.3-90
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(b) The second is the low condenser vacuum
bypass, which is imposed by means of a manual
bypass switch in conjunction with closure of
the main stop valves, the reactor mode switch
in any position other than "run", and reactor
pressure below the low pressure setpoint.
Bypass removal is accomplished automatically
by the opening of the main stop valves or by
raising reactor pressure above the interlock
pressure setpoint, and manually by placing
the bypass switch in " normal" position or by
placing the mode switch in the "run"
position.

T.a seck ,C -+
, ,,

'

13. Indication of Bypasses, Paragraph 4.13 - For a -

discussion of bypass and inoperability indication, |
Irefer to Section 7.1.2.4, Regulatory Guide 1.47,

for NSSS systems. See Sections 7.3.1.1.5 through
7.3.1.1.11 for non-NSSS systems.

14. Access to Means for' Bypassing, Paragraph 4.14 -
Access to means of bypassing any safety action or

D
function for the ESF systems is under the

,

administrative control of the control room |

operator. The control room operator is alerted to
bypasses as described in Section 7.1.2.4,
Regulatory Guide 1.47, for NSSS systems. See
Sections 7.3.1.1.5 through 7.3.1.1.11 for non-NSSS
systems.

Control switches that allow safety system bypasses
are keylocked, with the exception of the low
pressure coolant injection (LPCI) injection valve
manual override switches, which are pushbutton.
All keylock switches in the main control room are
designed such that their key can only be removed ,

when the switch is in the " normal" position. All
keys will normally be removed from their
respective switches during operation and
maintained under the control of the shift
supervisor. Furthermore, the key locker will be'

audited once per day. To change a valve position,
the control switch key will be obtained from the
shift supervisor via approved key control
procedures.

||> .

7.3-91
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Insert A

Two initiation signals and one permissive signal are used for the ADS.
These signals are reactor vessel low water level, high drywell pressure,
and RHR and/or core spray pumps running. If all these signals are present,

the ADS safety relief valves will open after the ADS timer. runs out; but
if the high-drywell-pressure signal is not present, the ADS safety relief
valves will open after the high-drywell-pressure bypass timer and the ADS

timer run out.

Insert B

A manual inhibit switch is provided in each division of the ADS initiation
logic. By placing this switch in the inhibit position, the operator will
inhibit automatic depressurizatiort. This will,be indicated by a white
status light and%nnunciator window in the[cYn' trol room. If the ADS

has already begun and the initiation signal is sealed in, the inhibit -

switch will not break the seal-in, and the o@ ration of the ADS will not
be terminated.

Insert C

-Ita thid iW(ADS h-drywell-pressure trip bypass. When the high-

( drywell-pressure bypass timer runs out, the high-drywell-pressure trip
' [ 11 be bypasse7 p d the ADS will be initiated with only N water

6 vel signal. f

Ea6 Yrip |opic be^M O

A cmb ec.cbgmswe.ab.syemd
( _

[gt j04 4 0 h S b ' d , h cd c u.vulo r-

\ow uw t ovd cordi%s cwsd
% * Mpe bad odside ce>tf4 a -
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v>
TABLE 7.3-2

AUTOMATIC DEPRESSURIZATION SYSTEM
INSTRUMENTATION RANGES

Instrument
ADS Functions Instrument Rance

Reactor vessel low water Level transmitter 0-125 to
level (L1) 0-750 in. w.g.

Reactor vessel low water Level transmitter 0-125 to.
level (L3) 0-750 in w.g.

Drywell high pressure Pressure transmitter 0-125 to
0-750 in w.g.

Core spray permissive Pressure transmitter 0-1000 psig

RHR permissive Pcessure transmitter 0-1000 psig

ADS time delay Time [,)e).yf, lay
~

~

econds9 ui -Arysash-tre ssure bytass '

= c Ael-v Ts,==-1 \ y n\ay o.3 Waufes '

(a) See the plant Technical Specifications, Chapter 16, for
instrument setpoints and allowable values.
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indicates that the limiting fault event for breaks outside the
primary containment is a complete severence of one of the four
main steam lines. The sequence of events and approximate times
required to reach the events are given in Table 15.6-7.

Normally the operator maintains the vessel inventory and core |
cooling with the reactor core isolation cooling (RCIC) system. i

Following main. steam isolation valve (MSIV) closure, the RCIC !
system initiates automatically on a signal of low water level. The l

core is covered throughout the accident, and there is no fuel
damage. Without taking credit for the RCIC water makeup
capability, and assuming high pressure coolant injection (HPCI)
system failure, the 0;cr:ter ?ill initirt the automatic 1

Ei f J;lve system tsq !depressurization system (ADS) :: ?.:: 21 ::
cr.; :: t:::incti;r Of th: :::id:-t with::t ft:1 d:::g;.3 |
will automaticily actuate at low water level, L1, to reduce reactor pressure. |

The subsequent agtuationsof the low press-
'

15.6.4.2.2 Systems Operation ure ECCS 'systdlil, reestablish water level
above the core and terminate. the accident
without fuel damace. |

The postulated break of one of the four main steam lines outside !

the containment results in mass loss from both ends of the break.
The flow from the upstream side is initially limited by the flow
restrictor upstream of the inboard isolation valve. Flow from
the downstream side is initially limited by the total area of the
flow restrictors in the three unbroken lines. Subsequent closure
of the main steam isolation valves (MSIVs) further limits the
flow when the valve area becomes less than the limiter area and
finally terminates the mass loss when full closure is reached.

A discussion of the responses of the plant, the reactor
protection system (RPS), and engineered safety features (ESF) is i

given in Sections 6.3, 7.3, and 7.6.

15.6.4.2.3 The Effect of Single Failures and Operator Errors
i

The effect of single failures has been considered in analyzing
this event. The emergency core cooling system (ECCS) aspects are
covered in Section 6.3. The break detection and isolation
considerations are defined in Sections 7.3 and 7.6. Refer to
Section 15.9 for further details.

15.c-8 .

|

|
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TABLE 15.6-7-

--
- ,e

SEQUENCE OF EVENTS FOR A STEAM LINE BREAK OUTSIDE
-$ b ' PRIMARY CONTAINMENT N-

A P"*b' '!
f] s

' 71me , s Event
: a'' ,

.

,

O Breakofonemain(steamlineoutsideprimary'

s,
e costainment

_ j 3

:. '! 9 '.g;;;; 0.5 sigh.steatr. line_ flow signal initiates closure of-

f MSIVs
'

.

Reactor.5cramb<1*

i '. ?
= $5.5 MS?.Vy f ully closed* ,

s

! % 44 SRVs open upon high vessel pressure. The valves
,

open and close to maintain vessel pressure at,'

- approximately 1,100 psi.

-

3[0-
Re water le e[above the co begins to drop'

dovly due to ss of steam th ugh the SRVs.# .

/ ,. yReactor pres re remains at proximately 1100 psi
,

( 6[- Operato initiates ADS,dr manually contro relief>

_y m cyalve , vessel depressurizes rapidly j ,
, ,

[
Low-pressure ECCS systemsfE!"d*N N ' L - , -'

9 )- - > y ;;._nj'

t 1460
f On Occtier Core reflooded and clad temperature heatup

3
L terminated;'no fuel rod failure.

[ 4.2.2'\
'

r
L

E
'

,i [ ADS initiates on low water levgl,'ll, following time delays t
1160

imposed by bothADS timer and high-drywell-pressure bypass3

_ timer. alessel depressurizes rapidly.
'

e
'- 0) The event b*s prescrded |wre are typica.14 Svg 4 pankiu,& ADS Ioyef

' moMecafron (See am,Gestion I.10.2..E.K.5.18). HCGS-unique Jalues willbe
- prounded when the HCGS-unique ECCS anal sis is submi#ee'induty,1985y
_

i

t
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.
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"
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( .

Item II.K.3.18

See revised Section 1.10.2.II.K.3.18.f: th :tztu: ef *-

th: :;;;l;t':: ! t h i c i t : T ,_-

Item II.K.3.21

In TMI Item II.K.3.21, the NRC staff requested !

automatic restart of the core spray and LPCI systems. )
Justification for making no changes to these system is |

'

provided in Section 1.10.2.II.K.3.21.

Item II.K.3.22

Resolution of TMI Item II.K.3.22 has resulted in amodification of the RCIC system to allow an automatic
switchover of pump suction from the condensate storage j

tank to the suppression pool if the level in the !

condensate storage tank falls to a preset low level.
Redundant level switches monitor the level in the tank.If either switch senses the low level, suction is
automatically transferred to the suppression pool. A

signal is provided to open the suppression pool suction
valve. After the suppression pool suction valve is
fully open, a signal is provided to close the suction -

valve on the condensate storage tank.

The HPCI and RCIC elementary diagrams (791E420AC and
791E421AC) show circuitry details. Section 7.4.1.1.2
and Table 7.4-1 have been revised to be consistent with
the modifications.

I

<

|

421.12-3 Amendment 5
.

.
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DSER Open Item No. 241 (DSER ' Section 8.3.1.10) j

l

LOAD ACCEPTANCE TEST AFTER PROLONGED NO LOAD OPERATION OF THE
DIESEL GENERATOR

Section 6.4.2 of IEEE Strndard 387-1977 requires, in part, that
the load acceptance test consider the potential ef fects on load
acceptance af ter prolonged no load or light load operation of
the diesel generator. This capability should be demonstrated
over the full- range of ambient air temperatures that may exist
at the diesel engine air intake.

By Amendment 4 to the FSAR, the applicant indicated that this-
diesel generator capability is being reviewed by the diesel
engine manufacturer and that additional information with re-
s pe ct to the diesel generators capability will be provided at
a later time. This item will continue to be pursued with the
applicant.

RESPONSE'

The responsa to Question 430.22 has been revised to indicate
that the requested information is f urnished in the response
to Question 430.145.

!

|

|
!

F70( 8)

|

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

. . . . . _. ,
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,

OUESTION 430.22 (SECTION 8.3.1)-

Section 6.4.2 of IEEE Standard 387-1977 requires, in part, that
the load acceptance test consider the potential effects on load
acceptance after prolonged no load or light load operation of the
diesel generator. Provide the results of load acceptance tests
or analysis that demonstrates the capability of the diesel
generator to accept the design accident load sequence after
prolonged no load operation. This capability should be
demonstrated over the full range of ambient air temperatures that
may exist at the diesel engine air intake. If this capability
cannot be demonstrated for minimum ambient air temperature,
conditions, describe design provision that will assure an
acceptable engine air intake temperature during no load
operation.

RESPONSE'
-

- for the. inloe'""N*n P'3 u * sl' d a ho V 't 5 e c Y- h ' ! * * P " " ' C-

to Ques tio n 4 30 /W

<20 12-' ~ na nt s
- - - ---



-
l

* |,

,
*

*..

0261883
'

' '

.-.

HCGS FSAR 1/34
-

,

OUESTION 430.145 (SECTION 8.3.1, 9.5.6)

Diesel generators for nuclear power plants should be capable of
operating at maximum rated output uader various serviceUnder no load and light load operations, the dieselconditions.
generator may not be capable of operating for extended periods of
time under extreme service conditions or weather disturbancesThiswithout serious degradation of the engine performance.
could result in the inability of the diesel engine to accept full |

2

load or fail to perform on demand. Provide the following:

The environmental service conditions for which youra. diesel generator is designed to deliver rated load
including the following:

Service Conditions

(a) ambient air intake temperature range-*F
'

.

(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).

In light of recent weather conditions (subzeroc.
temperatures), discuss the effects low ambient
temperature will have on engine standby and operation
and effect on its output particularly at no load and
light load operation. Will air preheating be required
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,

I

! not sufficient to do the above, discuss how this
;

i

430.145-1 Amendment 4

- --. - . -. - - .__ . - . - ._-
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equipment will be maintained at ready stand-by status
with minimum ambient temperature.

Provide the manufacturer's design data for ambientd.'

pressure vs engine derating.
Discuss the effects of any other service and weather
conditions will have on engine operation and output,e.

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 & :

l

III) :

l
i

RESPONSE
"

"adewed oy cne div.1 engin; =;;;f;;t.;;Di= baiaaO.is ,;;tica .

will b^ aravidad in u. gp igas
anda respOnaw

.

ArrA ct/ED
)

,

I

|
'

.

Amendment 443o.i45-2
. ._ _ _. - _ _ _ . ._ - _ _ - - . _ - _ _ - . . - . _ . _ - - . . - - ._.-. __.
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DSER Open Item No. 256 (DSER Section 8.3.2.3)
i

AUTOMATIC TRIP OF LOADS TO MAINTAIN SUFFICIENT BATTERY CAPACITY

Section 8.3.2.1.2.2 of the FSAR states that the Class lE dc-
system has sufficient capacity to supply the required loads

,

except Class lE instrument and balance of plant computer ac
fr ompower supply inverter loads for 4 hours without support

battery chargers. By Amendment 4 to the FSAR, the applicant
indicated that the Class lE instrument and balance of plant
computer ac power supply inverter loads will be automatically
disconnected af ter 40 and 60 minutes respectively. In addi-
tion, the applicant indicated that the automatic trip circuit
is testable during normal plant operation.

The staf f concludes that a design that automatically discon-
nects loads to assure sufficient battery capacity meets the

forcapacity requirements of GDC 17 and is acceptable except
the following concerns.

1. Periodic and preoperational testing of the trip circuit.

2. Safety classification of automatic trip circuit.
,

3. Results of analysis which demonstrates that the auto dis-
connected loads have no safety f unction af ter the 40 and
60 minute time periods.

These concerns will be pursued with the applicant.
|

RESPONSE

for the in forme hMis reg ue.steof abou& S** the respones

To 9 a e s % .s y d o a r a r. d vso ..t y

. ,
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/

-OUESTION 430.28 (SECTION 8.3.2)

In Section 8.3.2.1.2.2 and on Figure 8.3-8 of the FSAR you state
that the Class IE instrument load and the non-Class 1E BOP
computer load are disconnected after 40 and 60 minutes
respectively from the time that battery chargers are lost.
Provide description with electrical schematic drawings of the
circuitry for disconnecting these loads. Describe the capability
to test this circuitry during normal power operation.

N

{ RESPONSE

3 Each circuit breaker for the loads described abeve is provided
'

with a RESET-OFF-TEST switch at the applicable 125 Vdc*

h switchgear. When the test switch is placed in the TEST position,
$ the shunt trip breaker TDPU relay (40 or 60 minutes, as

applicable) is energized, and the circuit breaker will trip after
h the time delay. Test-tripping 2ny O'''the applicable 125 Vdc

breakersTduring normal power operationawill not affect the
operability,,of the 120 Vac Clasc IE inverters or BOP computer |
inverters ;n th:*'125 Vdc power is one lof two backup power

sources for the 120 Vac inverters}. Land |

Electrical schematics of the 125 Vdc circuitry are provided in
Figure 430.28-1.

% aclual circull breaker /e,) fesh will be performed as a
non- /echnical .speelficaken surve|Ilance during refuel:,,y oafages,

po-sop erd ons Irh e c.ta s s ic isoyAc 'his 1,.; k+io n satcm .s'

y

're d per R e 3. cs u.. d e 1.b6 Tev.J o n ol Hope cc-ee A Fs A A

c.ka.p te r n4 3 e tS s a u 4 2.. s 2.. I . 's 7 wu:ck r-egaires
too), tog;c o ocrIa-p 'te.siiny o S a 11 '' Q '' s y .rt&m s .*

430.28-1 Amendment 5
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' $UESTION 430.27 (SECTION S.3.2) , .----
.

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

.

. .In Section 8.3.2.1.4.2 of the FSAR you state that the. Class II de
system does not have sufficient capacity to supply the class 1E__~

" instrument loads for more than 40 minutes. Trovide reference to *.
-

. ,' .Section 7 of the FSAR where this 40 minute time for Class 1E-

. instruments is described and analyzed.--

.

FESPONSE |

Section 7 does not describe or analyse the 40 minute time from
loss of battery charger to loss of Clasm 1E instrument power
supply because there is no requirement for maintaining
instrumentation ac power if both the offsite power and the onsite
standby diesel generator (SDG) are lost. However, the de source
for the Class 1E instrument power supply is designed for a 40
minute capability to ensure that the instrument power is
uninterrupted from the time of loss of offsite power to the time
that the SDG-backed motor control center (NCC) can supply power,
which is on the order of a few seconds.

Figure 8.3-11, Sheet I shows the design of the Class IE 120 V ac
instrumentation power supply system of which there are four
independent power supplies and distribution panels, corresponding
to the four SDGs. The de supply is an alternate power source and
the normal power supply is from a regulated rectifier which is,
in turn, supplied from an SDG-backed 480 V MCC. Thus, the de -

supply (batteries and battery chargers) is only necessary during
the brief interval before an SDG is started and ready to accept

4

load upon loss of offsite power.

Section 8.3.2.1.2.2 has been revised to clarify the design intent
of the de supply to the Class IE instrument power supply.

As in/|c44el above 4Ae /csijn infeaf of 4he /c. Suff y 4 o 44 Clas5l

| t_ 'ns{runnon't f0Hof $Uff y is d o darnis h p0Wer kuting -lht. ferickl

i sken ac. foreer |s unava:lable . The condif|on 4kri ceases
l'

osa i tebit(4 fener is a less e.( off'sHe po.ver e deni f"S
failure. o f y e4' AtSD6 fo 54 arf an/ <cceri 18ad , for 4Ac less of4

,

- e4Rs:4e power event , all 4 ear sph+ are <de-,afically staried and
'

( ,. . u g uen +;a lly leadel <s indicated on Ta ste s, s g , y part,eutar,
| E4kt C.la ss st. instru=.ent po.ver suryty ;s ener

twent (.14e-, t*1 o f 4kis . tate),g ;$e) 44_. g5 see,,g,Utte 4ht o,,e , n ' ,, 4, 49
class it. lasfrume.+ pe.ver surplies is es44g;3y 4gg44
poseer is rufe.na4|e4tly 4.iscsanecie/ , siace 4ke ins ruaian+ ps ver reawins
uninferruried. 4hr*9jWet 4Ae. svent , facet is no i g n p e d

-

i,

Srfe4 3 teen eeken tensidere'n3 A s|ngle 4niture of est cAa nal of 4kg
C la ss IE. ensI4e ac 4./. de pe,ste soore.cg,

430.29-1 , Amendment 4
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knsufficient information3a's beeiprovided regarding the details

of a solid waste process control program and solid waste rm(uirements
-

Therefore, as a(licensing condition) prior to
.

of 10 CFR Part 61. '

solid waste processing, the applicant must obtain NRC approval of
-. .

_

the solid waste process control program addressing the requirements
,

of 10 CFR P, art 61 and Branch Technical Position ETS811-3.
_*

._ _ _ ._ . ..._ .. . _ . _ . . . _

Response :

. ?!E|G .uW confrac/ %de. Mein _ r'a_ devetop Re. :o/I). wacie. . . _ .

'

pro ce:: confed pro 9cain cP c'P) . TAe RP w;// addre : ae

:ali) wa:re. reyuire<nenra a'e/in eded .in..10 cre..Parf. SL . cod .

3ronch Technical Po:Irion arsa n -3. The Pep i: . /enia };vely
ccheduled for com,oleiion in mar:4 ner ans' will be sul>mijde/

review ana opprova| af /eo:} 6 n orO:Ecr |h e ||a N ': l

rior fo fue| load. Thi: wi// 6e accon,p!I:ne) in crderp

for |he dar7 la comple/e ils reijew & 4c :r,:xej
|Rad: alogical EHluenf Technica| 5pecifications (M7:i . The

NETS are presenlly :cheduled for nRC suemdai in He

four$k guar |er d 1984.

'

,

4
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|DSER Open Item No. 264 (Section 6.2.5)

SotRCES OF OXYGEN

We will require the applicant to comment on whether there are
other sources of oxygen in the containment; e.g., personnel,

oxygen bottles, which might result in additional oxygen sources
post-LOCA.

RESPONSE

The only sources of oxygen in the containment post-LOCA, other
than radiolysis, are leakage from the MSIV sealing system I

; (MSIVSS) and makeup to the main steam safety relief valve ac- I
cumulators from the primary containment instrument gas system.
Because the MSIVSS only operates when the steam line pressure
is less than 20 psig and since the SRV's are only required
when the vessel pressure is high, these sources will not con-
tribute at the same time. There fore , only the larger of the
two (MSIVSS leakage) has been considered in the combustible

| gas analyses of Section 6.2.5.

,

e

f
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d
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DSER Open Item No. 268 ( DSER Section 6.8.1.2)
|

ESF AND NON-ESF AIR FILTRATION UNIT DRAINS

Regarding the ESF and non-ESF air filtration unit dreins,
what keeps the air traps in the water drains filled with
watet? Is there an automatic fill system?

RESPONSE

Not all filtration units have water drain traps. Of the
ESF air filtration systems, only the filtration, recircula-
tion, and ventilation system (FRVS) recirculation system
and the FRVS vent system units are provided with drum traps.
A regular inspection of the water level in the drums will
be implemented.

The control room emergency filter (ESF) and the technical
support center emergency filter (non-ESF) units are provided
with ball float type drainers. The discharge port remains
closed when the water level is low. Thus sealing integrity
is maintained.

The radwaste tank vent filter (non-ESF) units are provided
with check valves in the upstream and downstream drain lines
of the charcoal campartment preventing backflow of air and
water. ,Thus, int:ir.i.., sealing integrity of drain lines /s
MAwr4Mffb .

I

r

l

'

| K51/10 |
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HCGS

DSER Open Item No. 269 ( DSER Section 1.8.1.84 )
i

EXCEPTIONS TO CODE CASE N-24 2, N-2 4 2-1, REGULATORY GUIDE
1.85

Delete exceptions taken to Code Case N-242, N-242-1,
Regulatory Guide 1.85.

RESPONSE

Question 210.9 was revised in Amendment 7 to reflect the
agreements that were reached with the NRC at the MEB meetings
during the week of May 7, 1984.

<

l

|K51/6

- - _ . _ _
. - - : . . .. . _ - . -
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HCGS FSAR 8/84
.

QUESTION 210.9 (SECTION 5.2)

The use of ASME Code Case N-242 and N-242-1 are not acceptable
unless compliance is demonstrated with Regulatory Position C.1 of
Regulatory Guide 1.85.

!

RESPONSE

Compliance with Regulatory Position C.1 of Regulatory Guide 1.85
is discussed in Section 1.8.1.85. As requested in the Mechanical 3,

;

Engineering Branch meetings on May 8-10, 1984, Table 210.9-1i

provides a listing of the ASME Section III, Class I components in'

the reactor coolant pressure boundary, where Code Case N-242 was
invoked.. 9

,

,

.

.

.

.i .

i (~

:

f

:

1

(
210.9-1 Amendment 7

i
, .
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HCGS FSAR 8/84 !
cH!

| 3A'( TABLE 210.9-1

USE OF CODE CASE N-242 ON RCPB PIPING
AND COMPONENTS

Item (s) Taa/ Spool No. Application |

Piping ~1-AB-050-S19 Main Steam Line Drain
I-AB-050-520 Main Steam Line Drain
1-BE-023-S01 Core Spray Injection
1-BC-003-S07 RHR RPV Head Spray
1-BC-003-510 RHR RPV Head Spray
1-BC-003-S11 -RHR RPV Head Spray

Safety-relief Valve 1-BC-PSV-4425 RHR shutdown suction |

Flow Orifices 1-FD-FO-NO32 HPCI Steam Supply
~

1-FC-FE-4155 RCIC Steam Supply

I;

(1) Code Case N-242, Revision 1 is applicable to all items. | 1
,

(4

!

:
!

!

.

4

I
'

!

!
!

:

.

Amendment 7
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HCGS

DSER Open Item No. 270 ( DSER Section .l .8.1.85)
.

EXCEPTIONS TO CODE CASE N-252, REGUIATORY GUIDE 1.84

Delete exceptions taken to Code Case N-252, Regulatory
Guide 1.84.

RESPONSE

Question 210.10 was revised in Amendment 7 to reflect the
agreements that were reached with the NRC at the MEB meetings
during the week of May 7, 1984.

I,

d

K51/6
i
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HCGS FSAR 8/84--

t.

QUESTION 210.10 (SECTION 5.2)

The use of ASME Code Case N-252 is not acceptable unless
compliance is demonstrated with Regulatory Position C.1 of
Regulatory Guide 1.84.

[tESPONSE e
Compliance with Regulatory Position C.1 of Regulatory Guide 1.84 3',
is discussed in Section 1.8.1.84. As requested in the Mechanical
Engineering Branch meetings, on May 7-10, 1984, information on
the use of Code Case N252 on the reactor coolant pressure
boundary has been provided below.

Code case N-252 was invoked in the fa'brication of nuclear service
piping. The guidance in Ccde Case N-252 was applied to the

'

i

attachment of thermocouples to materials for the monitoring of
metal temperature during post-weld heat treatment. The material
involved was carbon steel (ASME P No. 1) greater than 1-1/2-inch
thick. Y '

'
.

.-

.

.

-

(

210.10-1 Amendment 7



HCGS FSAR 6/84

Provide a list of all pressure isolation valves included in your
~ testing program along with four sets of Piping and Instrument
Diagrams which describe your reactor coolant system pressure
. isolation valves.
-Also discuss in detail how your leak testing program will conform
to the above staff position. .

*

RESPONSE

The reactor coolant pressure boundary has been reviewed for
interconnecting safety-related low pressure systems. Table
210.56-1 summarizes the results of this review. The table
identifies the reactor coolant system pressure isolation valves

-

and details the extent of compliance with the staff's position.
Also identified in Table 210.56-1 are those pressure isolation
yalves that are leakage tested. -

F

|HS1ATN ---=>ets of full size P& ids were submitted under separate cover.rour s
The P& ids that the NRC staff will need to review this response

j are identified in Table 210.56.
i

|

|

210.56-2 Amendment 6
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TABLE 210.56-1 Page 1 of 2

SAFETY-RELATED LOW PRESSURE SYSTEMS
CONNECTED TO THE RCPB

Connecting Line Pressure

'[[NEN1 PV Nozzle Description Isolation valve Leak Tested (*)

N1B RHR Shutdown BC-V071 Yes
.

Cooling Suction BC-V164 Yes

N2A-E RHR Shutdown BC-V01341)(2) Yes
*

Cooling Return

N2F-K R Shutdown BC-v110(1)(2) Yes )
Cool ng Return f

N4A-C RCIC Di harge BD-V005 Yes
AE-V003 Yes
AE-V002 Yes

N4D-F HPCI Feedvater BJ-V059 Yes
Discharge -VO Yes

! 06 Yes

N5A Core Spray E-VO (t)(s) Yes

NSB Core Spray BE-V007(t (*) Yes
1

HPCI Core pray BJ-V001<1)(*> Yes |
Discha e

N6A R Headspray BC-V021 Yes |

BC-V020 Yes |

N17A LPCI BC-V004(1)(*) Ye

N17B LPCI BC-V016(1)(2) Yes

N17 LPCI BC-V101 ( * ) ( 7.) Yes

17D LPCI BC-V113(t)(3) Yes

MS b W 1 CGS uses one pressure isolation valve. Th ation valve is

periodicairf- M a rate tested and i event of valve leakage, a2

M safety-relief valve vi he low pressure system.

(2) Safety-r alve BC-PSV-F025B provides o sure protection. It

h 10 psig set pressure and a 10 gpm capacity..

Amendment 6
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HCGS FSAR 6/84'

,

+ . s .

t s
i TABLE 210.56-1 (Cont'd) Page 2 of 2

.V .

sa gty-re y h -rsv-F025A provides overpren=u p. ;'-at}on. It
(3)

has siv psig set pressure and a 10 gpm capacity,1

s ;. O

(*)(BJ.V003 ovidesipressureilsolationbutigno required to be leak rate I
'

tested in' der to prevent va?-::; 1,..c n or tne low pre... A (pump,

por HPCI system. Sh Id BJ-V003 leak excessively,
{s.. tion);t,.. et v ve.BJ-PSV-F020 vill vent the system from being. |

,,

'

' overpressurized. J-PSV-F020 has a O psig setpoint and a 15 gym', ',

,,

capacity.

_ -r v-ru B provides overprwn. . tection. It(s) Sa va ":
ha psig setpoint an 100 gpa t.apacity. ,

(*) safety-relief valve BE- V-F0 % provides overprassure protection. It
h= i 500 r.49 f.e t Po and a 1 gy= 1-'"

o> safety-relief va e BC-PSV-F025C pro des everpressure protection. It

has_a. A44 sra a g etpoint and a 10 gpm acnyn

Safety-rei f ''ralve B e" r0ra ym 'fes verpressure protection. It48)

't) M setpoint and a 10 gpm capacith: :
;

(*) Leak Ste te.'ted in accordmne='"i!;. ;0 win 30, lif :Sdix J,'

~) re d

~T
- - . . . . .

.-

1

)

1

|

I'
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. Sclety-relief valve BC-PSV-F025A provides overpressure protection. It -- - - - ---- --

ihas a 410 psig set pressure and a 10 gpa capacity.
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' (tr) Safety-relief valve BE-PSV-F0123 provides overpressure protection. It

has a 500 psig setpoint and a 100 gpm capacity.
__

,

'(/2) Safety-relief valve BE-PSV-F012A provides overpressure protection. It --

_ . . has a 500 psig setpoint and a 100 gpm capacity.
_._ . _ .

:(/5) safety-relief valve Bc-Psv-F025c provides overpressure protection. It --- - - - - -

. has a 410 psig setpoint and a 10 gpm capacity.
_ _ _ _ ,

- #/4) ' Safety-relief valve BC-PSV-F025D provides overpressure protection. It .

'
._ has a 410 psig setpoint and a 10 gpa capacity.
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HOPE CREEK F5AR

DUESTION 251.7: EmNid,diD A040K bI
#Provide lead factors and predicted neutron fluence to be received by g )

each surveillance capsule at the time of their withdrawal.

g {f
p

hRESPON$E F

8Lead factors have been calculated using the base locations of the sample
and nominal dimensions of the vessel. The lead factors are defined as 8 $Y
the ratio of the neutron flux et the surveillance sasple to the highest

' neutron flux at the wall of the vessel. The lead factor at the vessel |

inside diameter is 0.86 and the lead factor at one quarter of the vessel
'thickness is 1.20.

auo-cm ups (SoQ h ''
Thdpalculated peak fluence at the inside diameter of the vessel is 1.7 x f C
1088 n/co8Aand at one quarter of the vessel thickness is 1.1 x 10:e 4 \,

/ n/cm*. The withdrawal of the capsules will be according to the following -

,(E >l.o W ) criteria: (E > i.o tes r-) b
I

a. The first set will be withdrawn when its exposure corresponds '

#tJ.'.^ 7.; ;et;;I;t; ;;;;;;n Of th; n;;t:r nn;I ;II ;t 2"* Of
e th: n :ter C .fi;r. life.,

I h. The second set will be withdrawn when its exposure corresponds

$-D II II 5'' I)5 55 ~

0) ------w" --

The third set will be,"; :::n t 5: r'thdr:r 5 ::d :: ; = ;' 'tce c.

0g > :=b ==::;;: ct:.
|

,
3 Based on se cri fa, the rst spe ns wo be wi rawn ter

| >1 .6 years operati with a st neut fluene of 4.2 10 " 'cm ,a

T econd se uld be thdrawn ith a fa neutre fluene f 1.3 ( JL.
: -

6 3f p - Q0ia
a1 co .

The construction tolerances en the reactor vessel required that the
.|

3g minimum (nominal) radius of the vessel be maintained. The applicable-

version of the A$ME B&PV Code did allow for areas of the vessel to have js W|
.# 4 1arger radit. The measurement acceptance techniques for the vessel ware OgO either the use of a templete to test the minimum diameter or a series of

{iM measurements to determine the diameter at various points. The measure- g
ment technique did not require the identification of the locations where U ,

jj the vessel diameter is longer than nominal. Hence the lead factors were 1 |

J,4v calculated for the nominal dimension. 'W '1- D
,

d I1 If an area of increased vessel diameter were to coincide with a location f
3 of the surveillance sample specimens, the correct fluence at the samples A

' -

{ f would be less than that predicted from measurements on the samples. If 3
,

g these data were used to predict the peak fluences, the values would be e

lh
.

' l less than the calculated peat. fluences. The calculated peak fluences
I| using naminal dimensions will be conservative. g

7. .

mm I
.
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00ESTION 31.9 (SBCTION 10.4.6)
'

,

In accordance with Regulatory Position C.1 of Regulatory
Guide 1.56 revision 1, describe the sampling frequency, chemical
analyses, and established limits for purified condensate
dissolved and suspended solids that will be performed and the
basis for these limits.

.

| RESPONSE
| Sampling frequency and chemical analysis will be in accordance

with the regulatory guide recommendations and the Hope Creek
Generating Station Technical Specifications. Limits for
dissolved and suspended solids, and the' basis for t ese limits
-;;11 5: Fr;;f;f 4 2x ^''""Q %e_ m 4%*

L |o .4. 4.I.
~

.
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281.9-1 Amendment 2

.

'/, !
'

.

..
. . .

_



.. __
__ _ _ _ - _ -

HCGS FSAR 10/83

~

QUESTION 281.11 (SECTION 9.1.3)*

| Regarding the Spent Fuel Pool Cleanup System, provide the
1following information:

Describe the samples and instrumentation and the frequency of the
,

measurements that will be performed to monitor (a) the spent fuel
pool water. purity and (b) the need for ion exchariger resin and

I
.

filter replacement. State the chemical and radio-chemical lisits
'

to be used in monitoring the spent fuel pool water for initiating
corrective action. Provide the basis for establishing these |
limits. Your response should consider factors such ass gross
gassa and iodine activity, desineralizer and/or filter
differential pressure, decontamination factor, pH and crud level.

,

RESPONSE M * **

Section}9.1.3.5 een revised to provide this information.

=HW=U 2WW &=. . . . 'i= ="== = ^ = =; """"~ A
- . . . _ . . . . - - - - - , - . . . . . .
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281.11-1 Amendment 2
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HCGS FSAR 1/84

OUESTION 430.75 (SECTION 9.5.3)

In Section 9.5.2.4 of the FSAR you state that inservice
inspection tests, preventative maintenance, and operability
checks are performed periodically to prove the availability of
the communication systems. However no description is provided
for the inservice inspection tests, preventative maintenance and
operability checks to prove the availability of the emergency
lighting systems. Describe the tests and checks that will be
performed on the emergency .'ighting systems and their frequency.
(SRP 9.5.3, Parts I & II).

RESPONSE

hhe fre' ency and xtent of the peri die main nance a testing 7
of th three sub stems domprisin he emer cy ligh ng sys m
wil be parfo ed usi writte reventi mainten ce pro _ ures
/irJ accordan with e frequ cies sp fied in e sta 'on

fnspectio order / reventive#5aintenance system or Tec ical
(Specific tions. ,

Testing of the Class IE feed will be performed in conjunction8 with the standby diesel generator load testing.
h

7 k m p nykL w% wilt k M&d

P.k Y? # h Y "*e a
et M wA m mm,,,3(2)
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M* %k fM ke-a.sah4w % 7 1- % y ackham cal) M d i.

of k pbak M w ~+yM mw
"W % M &, m
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w i a - Sm u
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430.75-1 Amendment 4
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QUESTION 471.4_ (SECTICW 12.3.2) fuel transfer
All accessible areas in the vicinity of the spentl reater than

canal which are capable of having radiation leve s g100. rads per hour shall be shielded during fuel trans er.
f Use

t ble. This
of reinovable shielding for this purpose is accep at radiation

shielding shall be such that the resulting contaclevels shall be no greater than 100 rada per hour.ll be clearly marked
All accessible

portions of the Jpent fuel transfer canal shadiation fields are
with a sign stating that potentially lethal raDescribe how you plan to comply
possible during fuel transfer.If a " cattle chute" shield is used in the fuelt s to any potentially
transfer canal, provide the maximum dbse ra ewith the above. fuel transfer. Des-

occupied portions of the upper drywell during as having

cribe precactions to prevent access to other plant are
radiation 18vels greater than 100 rads per hour. .

RESPONSE in the
Spent fuel transf'er and storage is performed underwaterSince HCGS does
fuel transfer canal and Jn the spent fuel pool. i ontrols
not have a cattle chute Sehield design, administrat ve cduring fuel move-
will be used to preclude access to the drywelll Wo --

Qk6%ment.

,_

!

/
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Amendmentk''
'
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